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generally to wireless communications systems, methods, computer program products

and devices, and more specifically to techniques for achieving uplink frequency, time

and code synchronization of user equipment.

BACKGROUND

[0003] Wireless communication systems are widely deployed to provide
various types of communication content such as voice, data, and so on. These systems
may be multiple-access systems capable of supporting communication with multiple
users by sharing the available system resources (e.g., bandwidth and transmit power).
Examples of such multiple-access systems include code division multiple access
(CDMA) systems, time division multiple access (TDMA) systems, frequency division
multiple access (FDMA) systems, and orthogonal frequency division multiple access
(OFDMA) systems.

[0004] Generally, a wireless multiple-access communication system can
simultaneously support communication for multiple wireless terminals. Each terminal
communicates with one or more base stations via transmissions on the forward and
reverse links. The forward link (or downlink) refers to the communication link from
the base stations to the terminals, and the reverse link (or uplink) refers to the
communication link from the terminals to the base stations. This communication link
may be established via a single-in-single-out, multiple-in-signal-out or a multiple-in-

multiple-out (MIMO) system.
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that 1s presented later.
[0010] In accordance with one or more aspects and corresponding disclosure
thereof, various aspects are described in connection with mapping of a downlink (DL)
allocation to an uplink (UL) location for acknowledgement (ACK). In particular, the
approach reduces overhead while being adaptable to situations in which certain user
equipment (i.e., access terminals) are being persistently scheduled whereas others are
being dynamically scheduled within a packet-switch system.
[0011] In one aspect, a method is provided for mapping a user equipment
(UE) uplink (UL) acknowledgement (ACK) location based upon a downlink (DL)
resource allocation in a wireless data packet communication system. The UE is
dynamically scheduled by a resource allocation of at least one DL virtual resource
block (VRB). In response, a UL ACK Identifier (ID) is received that is implicitly
mapped to a corresponding cyclically shifted sequence for a dynamically scheduled
UE.
[0012] In another aspect, at least one processor is configured to map a user
equipment (UE) uplink (UL) acknowledgement (ACK) location based upon a
downlink (DL.) resource allocation in a wireless data packet communication system.

A first module dynamically schedules the UE by a resource allocation of at least one
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scheduled UE.
[0016] In another aspect, a method provides for a user equipment (UE) to
interpret mapping of uplink (UL) acknowledgement (ACK) location based upon a
downlink (DL) resource allocation from an access node in a wireless data packet
communication system. The UE receives dynamically scheduling by a resource
allocation of at least one DL virtual resource block (VRB) from the access node. In
response, the dynamically scheduled UE sends a UL ACK Identifier (ID) implicitly
mapped to a corresponding cyclically shifted sequence.
[0017] In an additional aspect, at least one processor for a user equipment
(UE) interprets mapping of uplink (UL) acknowledgement (ACK) location based

upon a downlink (DL) resource allocation from an access node in a wireless data
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DRAW NGS [ 0022] The features, nature, and advantages of the present

di scl osure wathet semgppication system. A mapping component receives dynamic scheduling
by a resource allocation of at least one DL virtual resource block (VRB) from an
access node. A transmitting component sends a UL ACK Identifier (ID) implicitly
mapped to a corresponding cyclically shifted sequence for the dynamically scheduled
UE.
[0021] To the accomplishment of the foregoing and related ends, one or more
aspects 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 and are indicative of but a few of the various ways in which

the principles of the aspects may be employed. Other advantages and novel features
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[0024] FIG. 2 illustrates a flow diagram of a methodology for implicitly mapping
based on DL virtual resource block (VRB) for dynamically scheduled UEs;

[0025] FIG. 3 illustrates a flow diagram of a methodology for implicitly mapping
UL ACK ID for dynamically scheduled UEs and explicitly mapping for persistently
scheduled UEs;

[0026] FIG. 4 illustrates a block diagram of an access node having modules for
performing dynamic and persistent scheduling of access terminals in order to

implicitly and explicitly map corresponding UL ACK ID responses;

[0027] FIG. 5 illustrates a block diagram of an access terminal having modules
for receiving dynamic and persistent scheduling from an access node and responding

by implicitly or explicitly mapping a corresponding UL ACK ID response;

[0028] FIG. 6 illustrates a diagram of a communication system incorporating a
legacy General Packet Radio Service (GPRS) core and an evolved packet core

supporting reduced overhead for UL ACK ID mapping;

[0029] FIG. 7 illustrates a diagram of a multiple access wireless communication

system according to one aspect for UL ACK ID mapping; and

[0030] FIG. 8 illustrates a schematic block diagram of a communication system

for supporting UL ACK ID mapping.
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fol | owi ng dess#idipg i OmaphBle SULPRSETURS 162aBlbANGE], ARod AR MtatisPesithe
details are set forth in order to provide a t orough under st andi ng of

one or nor e figgprneys and cofglybased appaehdowRbileBL) allRgationpe Aapactsyaddress
.aSpeCt S may Wgﬁzrn? rca%}u!l Cﬁegsﬂe{nh%%edtuﬂ eo? Qﬁ&l fégﬁg)ﬂgelthlg \/\gn lvﬂ hOte{:eseiected

I nst ances, nown ructures an devi ces

di agr am f or gombinaticte6f ingplicktaht iekplicit eemdng. bi ng t hese aspect s
[ 0033] As used in this _application, the terps "conp g‘%ent ", ule",
"systent, amdPPhe |ikd2E0BS pTRCESS BTN dearibed methare ﬁ‘}ﬁﬁttﬁrther éqa&lew In

entity, eit lﬁ?é’ olfﬂt GNP &ori B GO TN @ﬁ'bb QO(P g%;?%r BuRBus Qééc}[fﬁrf ngfiltaltl)seare

sof t war e, ware i n exeéuti a conpon
but is not Isetrfott_huh baleb&i prgyida aphmeglsundmstamigngmf @neprron@ssspectsa It may

processor, an object, an e tabl.e, a thread,of executi.on, )
pr ogr am an%Fc?P“dlﬁmei}H’ffﬁYeért B Ehe iAo by SPFFHL St 4 roRe et gt Fese specific
appl i cati on gengi ng c@lﬁhr%ﬁ@ﬂéé@rwéﬂ'-@néﬁﬁ SBREMESs ARANIRSCR COTRAREM block
One or nore conponents may reside within a process and/or thread of

execut i on ad@kgaam@rpume)ﬂderﬁafaﬁéaﬂed@ambz@fhw aspectsonput er and/ or

Gt Ut BT L8 S uE TSl LS R TR,
“system”, and the like are intended to refer to a computer-related entity, either
hardware, a combination of hardware and software, software, or software in
execution. For example, a component may be, but is not limited to being, a process
running on a processor, a processor, an object, an executable, a thread of execution, a
program, and/or a computer. By way of illustration, both an application running on a
server and the server can be a component. One or more components may reside
within a process and/or thread of execution and a component may be localized on one
computer and/or distributed between two or more computers.
[0034] The word “exemplary” is used herein to mean serving as an example,
instance, or illustration. Any aspect or design described herein as “exemplary” is not
necessarily to be construed as preferred or advantageous over other aspects or
designs.
[0035] Furthermore, the one or more versions may be implemented as a
method, apparatus, or article of manufacture using standard programming and/or
engineering techniques to produce software, firmware, hardware, or any combination

thereof to control a computer to implement the disclosed aspects. The term "article of



instance, or illustration. Any aspect or design described herein as
"exenplary" is not necessarily to be construed as preferred or

advant ageous over other aspects or designs. [0035] Furthernore, the
one or nore versions may be inplemented as a nethod, apparatus, or
article of maRuREREr OrygiteTgatitoln d MOMNYILE gPRATATH PTASRSE Or 2% N§Fth dFaim g

t echni ques r f .
conbinationhﬁﬁg%ggg%ﬁgﬁgéﬁ roﬁng&%%ﬁ%ﬁégF‘?%kgﬁgﬁgﬁ%ﬁﬁn?ﬁémﬁF§%F%?%be
aspects. Thédeties, WafrRElorchaliaf Fonauiphe tcorplter ocadable engdad canelhylude but are
"conputer program product”) as used herein is_intended to epconpass .a
conput er pr 88 dECEOs B8P FoMERnTe L tpitter DR disty gloa@mdé'_ésa agnetic
carrier, or i q. grgpd r SR Sl Ari phusie

but are not S@?ﬁ'?’eggﬁ%ﬂ %gneei%ﬂé’ st oﬁ aggfsgew cé?%te. g. %S%ﬁfe\le;iglis%iqsk, o)
f1 oppy di sksmamgaetsj endsflashpmemo)y, doptdsdalg. ,diask sti¢le, gAdditiomblycit sk be

(CD), digital versatile disk (DVD)...), smart cards, and fl.ash r.
lov) ces. (o, GPPrOgERR M ceTT Vgt i PPV gy BB e e P A0F SLBHOTY
that a carriggh sy s $88 RedSRhANEH o3t EviRL BRULSic hRMdRh Accessing a
el ectronic data such as those used in transmtfing and receiving

el ect roni ¢ metiworlpsudhmasgbe xsingpore ethwekngwork HsANheOf pewsssh dhosgskidled

| ocal area networ . O course, .those skill.ed i the,art will ..
recogni ze r’rﬁh’h gi ‘&hﬁg%“ioéﬂ%e r“rﬁ%ﬁybgmggﬁgﬁ?rg W?’rsbecgﬁp F g}ﬂrtgfsi %Or%l\ﬁgu ration
Wi t hout  depafihbRgddphRifgtiien SeREpodf thb Giselosal RE&ds.aspect s.

[ 0036] Vari ous aspects will be presented in terns of systens that may

include a ni®F8l of coirpenemPsSts THH e aseserind i iramp pkaystanis that may jpelude
under st ood %nﬁluri%)é%r Ef; 'c%%l%gn%ﬁé’"t m%?&legl,aélglo Yre 5f1¥<§t enE 18y Henﬁh&liqgooq and
S, ures, etc. ’and/ all o

addi ti onal cCormponen or may not 1 nclude
t he conponeappreciated uhsistheetagious sgeins athyi includanéditional stinigontdte, modules,
figures. A conbination of these apprgaches may al so he used. The

vari ous aspét sng{oscas et Herlin dhAt UBe (FormgRAY BRGBICRCEii digcussed in
devi ces i nCchg{eg?%I?%tht‘% Adaals, U T dohbfhaioH OF 1RGE &S ProdbiRAYy also be used.

t echnol ogi es an nmouse- and- keyboard type interfaces. Exanples of
such devi ce§hevatioeaspertpdiseosed(ldesik tcap ba pelfonizdl o) glecdneal tlephenesluding

personal digital gssistants (PDAs), .and other el ectronic devices bot
Wi red and wipdcesdat [%%ée/]tﬂécﬁﬂeﬁﬁr?%gdﬁSﬂaWa‘f lqgisS e/ ory Mopgp-gylakeyboar
aspect, a C@W@ﬁme&ﬁké@%%@1@%#&c&1mw§ﬁlme%9{p\a&@s s8h 38l mobile),

Mobi | e Tel ecomruni cations System (UMIS) Terrestrial Radi o Access

Net wor k ( E- RAN)hongs, tiestoniindigitploasaisestsaP DXGH. awh pihay clkatremadewiges hoth
bet ween at | east qne radi o access network (RAN), depicted as an

evol ved basé“ﬁegic?g COr9&E B) 16 and a user equi pnent (UE) device 18.

In the illugbertive veReSifng idihglyds Tevil g oh8 aksech i daghrayHieitiog 8y dtym 10
schedul ed via downlink (DL) 20 for conmunication on an uplink (UL
22. The eNodecl®lese ans ewdlyes | Hniversaurlylebile ohelogompmunicptiogsy Sygem4 (VNEES)

IS being pers] - I } | '
26, 28. [ oo%ﬁggg}k%dd‘zagg% é‘e efé%r, 8%(%”&22%% 1%%&%? 9@3@%%1’%
Radi o AccessufdmatibRA)4 bsereeplatrieasande cadibr alce! @reolkiRECONRr ddpiaed as an
term nations towards the UES . .
evolved base node (eNode B) 16 and a user equipment (UE) device 18. In the
illustrative version, the UE device 18 is being dynamically scheduled via downlink
(DL) 20 for communication on an uplink (UL) 22. The eNode B 16 is also in
communication with a UE device 24 that is being persistently scheduled. The E-
UTRAN 12 also includes eNode Bs 26, 28.
[0038] The eNode Bs 16, 26, 28 provide an UMTS Terrestrial Radio Access
(E-UTRA) user plane and control plane (RRC) protocol terminations towards the UEs
18, 24. The user plane can comprise of 3GPP (3rd Generation Partnership Project)

Packet Data Convergence Protocol (PDCP), radio link control (RLC), medium access



18, 24. The user plane can conprise of 3GPP (3rd Ceneration
Partnership Project) Packet Data Convergence Protocol (PDCP), radio
link control (RLC), nmedium access control (MAC) and physical |ayer
control (PHY). The eNode Bs 16, 26, 28 are interconnected with each
ot her by nmeapiradf(MEC) gné rhysieal( laxor yontreh (PENOdd hpseN@le Bg 1098028 are

2l 50 Connect oM B BiP L Bl dhELLAGEt oo 03" BRE Augets

Packet Core), nore speci |1ty manage I es

servi ng gat eepys afeMVEd Sorndltedy R2amzorinectednteface (18178 pankEPCNEvabel
34. The Sl1 interface supports_a_many-to-nany rel ation, between

MVEs/ S- GW 38acksb Care), Enseiapasificndly toanoibty PepResTrrRE coilisde sByingeategys
28 hosts heyiabkQuingsd Une bhRRied B0 QafiCHRUEE RoTRASIATERhe J13h oo

bearer cont adm'ssion control, connection nobility control,
dynam c al | eggforten nednyrtesoanyoektivo befasen MMEsB-GP 3¢ 182and codaBs ik, 26,
(schedul i ngé' | P header conpression and encryption of user data
stream sel éti on of an MVE at UE attachnent; routing of user plane

data towardgo@se] Vi N0 GateNaYe B%q%eglalis%smﬁeffdlﬁmﬁ% $51cBBnL radi@ gdsBrce
messages (originated fromthe MVE): schedul ing and transm ssion of

br oadcast i nfapagamdntin radam dbearsa seontrnk ntadimn ddimisaionr enmgiot, cameetidon gnobility
configuration fqr nobility and scheduling. [0040]T . host he.,.

Foll ou g 1 ARET o AERatiesele it off OBty o HES dhoBln: ik S, spiuiak
16, 26, 28; (s@edllink): 190Rhd&! conipiéstiontaati @nBBBlibd by usd Ahfalitready §¢l€dton of

Architecture Evolution (SAE) bearer control; ciphering and integrity
protection éft MME At dEs attsieangniouiipg)of sisgh alana (latar svasdy eI eCaat ey

hosts the fql,law.ng fuyncti .1 erm ] p r )
pagi no. r easSHi e dntr Ei S be T BakhETnBadksol ANAR0 SRE O Ve,
[ 0041] The Disch#dufifigoranidheragdadsio 36 brosdcaste snfarmpdtional arddy ndasurement and

comruni cation channels rel evant to downl oad all ocation that should be
mapped to ufRGARKCIERIEPYHPS Forigrrator fay wepdibeendshetilingnc! udi ng a

Physi cal Do ionk Sha jGal i-nk :
Contr ol Chamﬁeﬁorp( PDC(J?%@,M@ inl?(%sttjsg:a%rsgﬁsooﬁ g% @F%ﬁn%( VIgB 42d,0ﬂa(r)1fd paging
physi cal br oadesst t« ienedéddes BsBUH)26428; 048] ddntet idld stete endbilitypemtrof;
physical (P channel s are_defi.ned he LTE downl i nk . 20. e .
Common char SYFER S GHTEhFU BT CuHHelees THEPLL FUYofE wonpugety
i nfor mati on qkgemdil FeEn-hBYKE Strafint QALY Etg_ﬁmﬁfgkwl@:géﬂng Gdle® QP hédSthe

to physical “signals, which convey informafion that is used o
excl usi vel y follavwing fermtiopHringngon of 0D@dhe FEKBIS fphpadingtcastnsrand|syitghiag

Physi cal DO\I(‘)”%U—&EHE:S o%rsggpogﬁm Imobility.
[0041] The DL 20 from the eNode B 16 includes a plurality of communication
channels relevant to download allocation that should be mapped to uplink location(s)
for ACK discussed below, including a Physical Downlink Shared Channel (PDSCH)
38, Physical Downlink Control Channel (PDCCH) 40, virtual resource block (VRB)
42, and physical broadcast channel (P-BCH) 44.

[0042] Three different types of physical (PHY) channels are defined for the LTE
downlink 20. One common characteristic of physical channels is that they all convey
information from higher layers in the LTE stack. This is in contrast to physical

signals, which convey information that is used exclusively within the PHY layer.

[0043] LTE DL physical channels are Physical Downlink Shared Channel
(PDSCH) 38, Physical Downlink Control Channel (PDCCH) 40, and Common
Control Physical Channel (CCPCH) (not shown). Physical channels 38, 40 map to



(PDSCH) 38, Physical Downlink Control Channel (PDCCH) 40, and Common
Control Rhysegab2i@annel (CCPCH) (not shown). Physical etBUS®BIg0R318

40 2008/ 092160PCT/ US2008/ 052218 | i
oo oo vt ce NnORIARN e SO R e Dol SR SRR ey b B
channel has pagfiéaeshadh@lOhid MEEnED alRirkhSS MRt NGrantBIg| ahédulationayeyer

mappi ng, cyclic delay diversity (CDD) precoding, resource elenent
assi gnnent ; MaapHe. m}ﬂ;ﬁidﬁb}’éﬂh‘éﬁfﬁif}’e(-m prgcading, retontce ¢lamentpigignment; layer

[0044] A Br obireR WprE S0 FRART At EMERRS bicfions, B GL rfBAE o «
broadcast ovgitiabthu@tipléieg clomaslage area of a cell. A Downlink Shared
Channel (DL-SCH) supports Hybrid ARQ (HARQ, supports dynam c |ink

adapti on by ryggsyi nga mBgui@E CRannePA) 20 Had b INSHEMRRWRH is bdadcast over
suitable for transm ssion over entire cell coverage area, is suitable

for use wi t hnletinf orwiagg, arsuphorcels dy Rawinbnkdlarsd ihagnelt(Dd--BEED wnpmwrts

al |l ocation, .and. s t i scont.i QUOUS. r.ecei.ve. f.or . save.
A Pagi ng. ChannEr A BRTHAR D) SHPe S e Rk P rvith aPiflip 2ine
entire cell ;g@uRMAR RWRR, is20HtabR FRARSIMIQiodYNRM bl YelRkbREaicestea, is
physi cal resources. Mul ticast Channel (MCH) is required for

br oadcast owveitabdntfpr aise ewvith clonparaigeingr sappostiyp@isiepsc and semi-static resource

Mul ticast/ br t _-,singl : n WO, E or .
cer - ot ati o oeBaR e 4B ShETLERES, R P BRSGor Tehien ML Basing
Broadcast clghangdl (P8EHsupfRagi g DRIaNRehirdsRChdcaidamet kitice B Icederage area,
channel (DL-SCH), and Milticast channel ( Transport channel s

provi de t he 2p8|if soapped fodynamically etlpepied, physcH TepauEsehyg A dulticyt fGhgpnel
hi gher | ayer, o [ I [ rsS.yiC [ e

PHY st at us i(%Icﬁ@atnigrs E)I%{i:nkg% ‘éb’?a’#a?ra ?ﬁcgbgéte%a?eet%ﬂhiacgﬁ%?@% a%gé’s ,Sﬁg[ﬁ)ét 5
support for Nulghsst/breagdesst peainglofrgeencyi getadorln gMBRSENS,p seipoct asen@atssatic
are mapped to physical .chanpels as follows: BCH naps to CCPCH,

al t hough mappiOHEe SIOSEEEH UiiaerTeh PSR ST R EUREEL 1R RCHY
PDSCH MCH ngyi-beniRpneicty, PReGhh ERP4P ITRGS@-SE ! hRe REdIGAS: channel
indicated on the DL 20 ‘are mapped to the UL 22, which is depicted as
a parti cul afMAH)ACKranEpet6 cldnnelsepravid Itedb fadlogwned funceibnd: t strugdure|far phssing

exenplary i epent at.i.an, .six of twelve freqgue resources ar

i 1 z0d” andBimPEEo D ighes dEistde weiranie v R Betst FHeRG S Sirfisure e
ACK 1 Ds 46. pHY kfagisex@BRbAI(YadkePdRIFEODREICONo AighedRérs Gid sugfart for higher-
sequence is used, although i1t should be appreciated wth the benefit

of the presdaier peerciocqsar sighHimg. ofrpiposcdariearedaipnsd to pasicql chagieismas

selecting a r.o for nultd far. Al o)

oL oL AR OBy RECHORAE AGGRT bR NS AR ReRREh

sequence WQCIPe8d D92IOH maps to PDSCH. MCH may be mapped to PDSCH.
[0045] The source allocations indicated on the DL 20 are mapped to the UL 22,
which is depicted as a particular UL ACK 1D 46 of the available cyclic shifts 48. In
the exemplary implementation, six of twelve frequency resources are utilized and
three time resources are utilized, providing eighteen UL ACK 1Ds 46. In the
exemplary implementation a Zadoff-Chu (ZC) sequence is used, although it should be
appreciated with the benefit of the present disclosure that other sequences can be

used.

[0046] In selecting an approach for multiple access for ACK under an orthogonal

ARQ system, first consider a ZC sequence of natural length N and base sequence

10



paranmeter X, as shown bel ow. x2(k) = e-t'2dc2 Nwherein (2, N)= 1 W
defi ne awaywdogosiéy shifted sequence as follows: x , a)PCI/KSOL(R218

a) nod /V)0
PCTI 1JS2008
synbol inde
s(n) = ACK
frequency d

5 a N1 The ipnput signal to | FFT from each UE is:
pOESEE %5 S REVh) O X i2(k , a i(n)) wherein nLFDM

X Tone index.&/~(n) _z= . Ti afiyyLRg cyclic shift for user i
nﬁﬁg_affo% synbol_[88$§%¥ﬁg¥€yzrg, for each localized

W g a@;‘zlz:fiéat?lly%ﬁiff%g s@!pfe%@ as follows:

x,(k,a) = x,((k+a)modN) 0<a<N-1

The input signal to IFFT from each UE is:

yi(n,k) = S(n)-xﬂ (k,az.(n.))
wherein n = LFDM symbol index

k = Tone index
a, (nr) = Time varying cyclic shift for user i
s(n) = ACK modulation symbol

[0047] Therefore, for each localized frequency division multiplexing (LFDM)
symbol index, user { modulates a different cyclic shift of the base ZC sequence. Such

a ZC sequence hopping approach ensures that adjacent cell interference is randomized

on the control channels.

[0048] With the benefit of the present disclosure, it should be appreciated that
there are several ways of mapping the uplink (UL) acknowledgement (ACK} ID to a
downlink (DL) allocation.

[0049] (1) Implicit Mapping from DL VRB. In this structure, there is an implicit
one-to-one mapping from DL virtual resource block (VRB) index (i.¢., DL allocation)
to UL ACK location in frequency and time-varying cyclic shift. Consider an
illustrative example in which there are m cyclic shifts of ZC sequences defined per
UL resource block (RB).
i = bm + k
k= {0,L...,m-1}
i = DL VRB index
= {0,1,..., Ny — 1
b = UL ACK RB index
= {0,1,..., (N /m)—1}

Then, we define:

11



synbol index, user i nodulates a different cyclic shift of the base
ZC sequenv@2008ghéem ZC sequence hoppi ng approach ensur eBCE/Hi81008/052218

adj acent celd; i r. ence. i ) t ntrol channel s.
[0048] Wth t I R hE gf%hgj%?g(ggm{égﬁgc BB shoul d be
appreci ated that there aré>sdvlialshilpsnpfonnbBBvhgymbel ingex ak(GRIV)
acknow edgenent (ACK) Ip to Ei/q,gyml ink (DL) allocation. [0049](1)
Implicit Mapping fromDL VRB: | m this structure, there is an inplicit
one-to-one mappi ng f e DI= vivy Hirar) Meddtr ce bl ock (VRB) index (i.e.,
DL allocation) to UL ACK locatjjqpgd frequency and tinme-varying
cyclic shift. Consider an illustrative exanple in which there are m
cyclic shifts of zC ¥ederice&cHerrsifia hoaping Patisdour ce bl ock (RB). ib
+ = - =
Enl\lv RF }(m ) {1% %—Hg}hag]@gelnéeé %‘ﬁt@X lr?n%rcla t %ﬁéng g{?tu'?l\ I‘GSCE\;IBI‘CEI: Ql%gﬁ( (VRJ%?,’tg'é UE uses
the ACK 1D that corresponds to the first VRB index. This scales the ACK overhead

appropriately, if the minimum allocation in the system is more than 1 VRB.

[0030] Therefore, a generalized structure 1s:

N._. = Minimum allocation

b = {0,1,..., (N (N, -m)) 1}
DL VRB index { <> UL ACK RB index b (FDM)
<> Cyclic shift a,(n) on LFDM symbol index n (CDM)

b = [i/N,, -m)]
The minimum allocation is signaled by the network and is applicable for all UEs. The
network can control the UL ACK overhead by increasing or decreasing the minimum

allocation.

[0051] (2) Implicit Mapping from DL PDCCH. In this structure, there is an
implicit one-to-one mapping from DL PDCCH index to UL ACK location in
frequency and time varying cyclic shift. This structure tries to minimize the UL ACK
overhead, but increases the DL PDCCH overhead since theoretically every packet
would need to be scheduled. Further, there are some severe drawbacks when one
considers the scheduling modes being proposed for real-time services: (a) Persistent
scheduling: With persistent scheduling or scheduling without PDCCH, the UL ACK
location is undefined; and (b) Grouped PDCCH: If the DL PDCCH is intended to a
group of UEs, the UL ACK is no longer orthogonal.

[0052] (3) Implicit Mapping from DL VRB and DL PDCCH is a hybrid mode of
implicit mapping operation with semi-static partitioning of UL ACK resources. A
Resource A is intended for No PDCCH allocated (i.e., Persistent Scheduling) or
Grouped PDCCH. In addition, UL ACK ID is an implicit function of DL VRB ID, as
discussed above at (1). A Resource B is intended for Unicast PDCCH allocated (i.e.,
Dynamic Scheduling). UL ACK ID is an implicit function of DL PDCCH 1D, as also

12



WO 2008/ 092160PCT/ US20081052218 DL VRB index i <=> UL ACK RB index b
(FDM <=> Cyclic shift a, (n) on LFDM synbol index n (CDM b =l nd
al(n) =y ((i +n) nmod ni) j = Cell index y (n) = Cell specific
hoppi ng pattern If a UE has been allocated nore than one virtual

resource bl GERUSYRA)OVera d20EDUS & 2 spai-Heke PHIRBINE M POSFERASIStRPPITIED
10 | B Tt . A0S, RN DA ARREP BEELud e,
e T TR el ey v
ﬁ OIt > Cycli ¢ s34k fdcaon ith DINPOEOM. spHEol. A¥Iern rBqfifePMbiR 15 718its( MpEhding
on the system bandwidth. Therefore, the signaling overhead is very small. Such a
structure implies that OOK signaling should be used on UL ACK. In particular, ACK
is mapped to “+1” and NAK is mapped to “0”. This structure has complete
flexibility. However, it does not allow the eNode B to distinguish between PDCCH
errors and PDSCH errors. In this sense, it is more suited for PDCCH-less operation or

persistent scheduling,

[0054] (5) Explicit and Implicit Mapping from DL PDSCH and PDCCH is a
hybrid mode of explicit and implicit operation with dynamic partitioning of UL ACK
resources. A Resource A is intended for No PDCCH allocated (i.e., Persistent
Scheduling) and Grouped PDCCH. UL ACK ID is explicitly signaled in DL PDSCH,
as discussed above at (4). A Resource B is intended for Unicast PDCCH allocated
(i.e., Dynamic Scheduling). UL ACK ID is an implicit function of DL PDCCH ID, as

discussed above at (2).

[0055] In FIG. 2, a methodology 100 for mapping DL allocation to UL location
implicitly maps from a first DL VRB index to an UL ACK location (index) in
frequency and time varying cyclic shift in block (block 102). If more than one
resource block is allocated, the eNode B can reassign these resources, such as through
explicit scheduling to a persistently scheduled UE, if the communication system
supports such multiple communication types. The UE can then transmit the assigned
set of cyclically shifted Zadoff-Chu (ZC) sequences that vary in time within the
transmission time interval (TTI) (block 104). The UL ACK ID is sent with UE
multiplexing under a hybrid frequency division multiplexing (FDM) — code division
multiplexing (CDM) structure (block 106). The ZC sequences are modulated in
accordance to the ACK modulation symbols (block 108).

[0056] With the benefit of the present disclosure, it should be appreciated that
implicit mapping from DL VRB is the simplest structure. ACK overhead reduction is
achieved by signaling minimum allocation appropriately. Hybrid explicit and implicit

operation is the most flexible, allowing for dynamic reuse of ACK resources.
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The m ninmum all ocation is signaled by the network and is applicable
for all WHEs2008ke216et Wwork can control the UL ACK over heallC1ys2008/052218

i ncreasi ng cr i 1. Qi | ocat iQn. 0 h Gl

Mappi ng fromqﬁ P .ﬂ?ﬁh{&ﬁg@ds?tdﬁg%@ree@gf f%éeu(rgg Olfgﬂ“ a%@én%% ?l%:rlg%y) bbeen
one-t 0- one MAPWIRE) bided MinpliciPBaphinignadxwitio hibridexkplivicatd emplicit operation in
frequency and time varying cyclic shift. This structure tr.i to )
m ni m ze t h&ked AGKICS\IEREIRY, hsueerfai Rxuariages AR b b gertain
since theoretically every packet would need to be schedul ed. Further,
there are sone severe drawbacks when one considers the scheduling

d bei f | -t F Vi : P, i stent
Cohedut s ng> G180 p P enBiudr wilist dn st e Fr R et YRB WREH Bl =8 CK
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PDCCH is intended to ag%oup of 1JEs, the CK'is no | onger
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part i t1 oni ng OM OB A8 ALBGR BRUBHECR CCRMLMRRE o R by ing, ect

PDCCH al | ocafreld agdigid a Rebbtsrliedlly sheheind isefenod, whieinaeids RDGREwithin the
addition, UL ACK IDis an inplicit function of DL VRB ID, as
di scussed aBdvendt is(eHpivalenRde iy sequsnre hpppiagdebha srryos ehimeppictyy 2C
all ocated (i i j . is aninplicit

( s@eg%gfﬁ?g’ﬁul%ﬁ%gg%éﬁgﬁodu%oﬁ B! p

function of as a I scussed”above at (2). Due to a
sem -static itionj f resources, this approa t

conpl etely J@@?ﬁ ve ﬁh%@sgtk?eﬁ?gﬁ (g?’a]i%toy%qrﬁn pr‘ﬁ%(ﬁg‘ g‘gﬁiiﬂggl?aseé upon a
scenari o. [ QASR]1&AchE b aabRiNdodd O Plde{;@%%dtib§ i§| A8 ThdtijeRGstent

in-band the UL ACK location with DL PDSCH. The ACK I D requires
3-bits to 7-sthadslinglisgehdinmgledhattiheotRRREEH dlaneted.dioh is tiheHedagpe petidining

signal i ng overhead | Il .. Such a.structure.i ie .O0K
si gnal i ng s?ﬁ%&l %fOB%edﬁglégt%h%%cﬁ&@’ I%henpglftlflmi%ﬁ ?W@Wﬁ%@%&s tn&ade
"+1" and Mléxﬂ?)ciﬂ?ﬁlﬂ@&dﬁx the"DL PHSTIS WitlCOUI G RS/ G0 (Mbekt £24). The access

flexibility. However, it does not allow the eNode B to distinguish
bet ween PDCGHmena ogan spaiieRDECrPrsequnnsial partion of sthesavailphle| eychpr ghift ZC

suited for P i ¢ j :5).:
Bepl 1 cit - andearran R S el incBBhBl it SRR s it dion
mode of explpathistpréxst inMpdtisedtdr epeitlabloeh 186}, Nfdynddrerenipeetiohi ih iblorknd@2 ofas
UL ACK resources. A Resource A js intended for P Il ocat ed
(i.e., Persil$e&he, @éﬂé‘é{mmﬁg%}?h%i\‘i‘n@?b%p%cﬁﬁbgeﬁ%fbﬁ mi@dﬁlm case (block
explicitly si A B -adi S V

Resource B ﬁlsz g?%%(ggnc?«lggm%rs %gﬁgggg?&g ICH%I ocjgtégdﬁj( {%.Esee@%ap&lﬁgﬁﬁrgsomce
Schedul i ng) .allbtatid@knddd biyshaBDICGH (bdedk 3@hcti on of DL PDCCH I D, as

di scussed above at (2). [0055]In FIG 2, a nethodol ogy 100 for

nmappi ng DL gbéspgat i BNFIG. WL id Qelah&Mert BRebCidnl ¥cddBPB0dd Q5D &ahi feBhiceDlhe
VRB index to an UL ACK | ocation (i ndex&ﬂél n frequency and tinme varying
cyclic shiftovethewd oRlved inloratigpan ULAGS AR respansivn ® Pesewrics allperioniby
al | ocated, the. e i ) I Ce:

xpl o1t soasuBn o e 458 reRTRlriYy SaRuLER A {fvaf iy 8L L0 VD)

comruni cat i QO mydille M58 yppades fguahicansd|schquling avetini platsican dowplsk cohigol
UE can then transmt the assigned set of cyclical I%{ shifted . ]
Zadof f - Chu (cheyned ffdehtles 4 matulg dQ providssrer afrsintently pehedulingvip sqhypical

time interval,ubfill)shbRliogk ﬁ@“épo%ﬁ UEAACK Gh2 ﬁ§§ o id ¥} MEciving the
mul ti pl exi ng under a ybrlél r quencg/ di vi st on mul t'r pl exi ng (FDW -
code divi si amultiplekéd Udx AGIK (BDOMA sitadubt U6 ptdiides kol 6&Ervimghesqd&ted cyclic

?gﬂggﬂcig 8? _rsﬁiftn%%ué‘l,e%%eelg:els ?oragn%(a)urlc%%nc?e stec(:)to;[' rc])?thégc'oﬁaﬂt?f(.j ujlkatgul)(?uqe i%g%(rjcl)vsldes
for receiving On-Off Keying (OOK) by access terminals in response to in-band

encoded persistently scheduling.
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[ 0056] Wth the benefit of the present disclosure, it should be
appreciated that inplicit mapping fromDL VRB is the sinplest
structure. ACK overhead reduction is achieved by signaling m nimm

al l ocation appropriately. Hybrid explicit and inplicit operatiagn is

t he nost flﬂﬁfﬁﬂl e, I&IHIQWSN@ Yebp Terpliearrect Sl S65H tm@qléggﬁ?%g@*lClP%m

2008/ 092160PGT/ 5; A f n
(i.e., reusgcdg1 é%ﬁg%%%z‘%r %ls%éﬁf %e@%t &%n%%ﬂgasﬁng% It(?gﬂ“ FéSource
rrappl ng andalldatiohphhiadingxphodile lmuﬂori ragdiviag dyopeicall y snhedmhrrg wed virtual

servi ce scenari os ha rtain adv n ges tha be desirahle jin
certain i nsfeAEEe bl9cd %@1% A aduteyt |%Y1F1‘E% or ﬁ%%&%mﬁaﬁvégﬁﬁﬂﬂnaﬁ@f

al | ocation %g:‘lﬂgybal%nhla{ @@tﬁfo‘-’i %ﬁ%ﬁlf;ﬂﬁ’ﬁf@ﬁ?' l&arﬁb@.lip@ﬁ@ bovedek @oﬁ@celwtrjlg

exenplary i ment ati on | e access anong different ACKs can
realized wi phrsfs;dntlydclﬁadehu@mmw phwstosl dowmtirk 3h|ated>@halg1€(1 KR CHd Acmddule

di vi si I I E TI

s hosi gned 148 Bistiiss Teyentba i VBt R abh abutineh B Ale iRy Auborye
time wthi nlsbeprwlhe@rfélr Ir@q@gt;ﬂgveymt shi@ Z€C S&ROEEfdOfPanckd Iélﬁsector
varying of time of the ZC sequences are nodul at ed g%KACK nodul ati on

synbol s. [0©th>gmlal;ﬂya Amodallmb%%wﬁld@giorlszodmgronr@ AL OREN bymccess
based upon of schedul.i n 0 l.f a determ nation
e rade’  harorperay Suefrs abrrd e Pl PSS RATE Eealing's "ot Pocer

al l ocated, nor is the aIIocatlon pertaini ng to a grouped PDCCH gﬁaock
122), then (¥2%appion§l6f ¢ e agetheiaspesti & SATpEUR %}qncﬁffat%m.%?% SR

the DL PDSCd, i, sghe%&nﬁﬁmaﬁgnggtaﬁho%%ﬁ?ag hReS o&%f@l@fécﬁgqn

request a nonsequential portion o e aval e cyc shi f
sequences i rvavdbmpatiet entraPe2 vor tinogforiade 89 witle at logz@tyh@cnemichs:ket Radio

nodes/ commun, cat t hs en n_t hat r or

' he. dot erkrach (ORREh rbeRt i BhomnSeHam e it dymian aCSh %08z
schedul i ng Gﬁteﬁaoedl’lﬂ't&ﬁﬁy P @@Q’ﬁ‘te?fal:@&ﬁ& @Fﬁbeﬂ %y&t@i% foaMotiR! QskmirRtions
and mapping is done inplicitly for the UL ACK'I D based upon the

resour ce al (G8M)iTaigenRatio bycaebe Nepaak ((HRBGSK) ﬂ@@)aﬂd[ vR68] Ih lﬂe@cmto a

in yet anot p cess, node 150 an r e the verh
i nvol ved i n%‘gﬁi ﬁa}'arﬁ’ﬁ §1LF ERVIgsS g gBRs P et"éﬁlbﬁg1 fed 118 PERE Mobiliy

al I ocation Ryphiavbdi@eén GPRB|CQ)ré;5;Q4EﬁH adm@rmmbfszwsh@ﬁmtumgccwssastaamm
virtual resource bl ock A nmodul e 154 provi des far _uni cast

schedul i ng dvEhoR(IpRYS| é&lanéowhﬁaeﬁ lencofireferasa padt af pefnrd) betvieanpfgb

156 provide t

shar edchanagh ApBRiHS GRS R CRIRE SRR RO BOVRLE lonfi Thh Tksa 214
mul ti pl exed aldo WCHdeDan s&sﬂamdudcﬁltécﬁ&epsrv@wsde(smz)r arrohse 2 Vb ngerfe@des)t ta
cyclic shift ZC sequences for_ enha ce cell/ ector ort hogoBaI it

A
modul & 162 PV, 4boT Ok MeresTh ETEaRe Bt PRieR i Ry Los Vitb ceaid control
G081 1 Fl Gl SRRAAS Subor. NThED éP?%@ﬁ’&dz@eJo%hﬁﬁxﬁEﬁtéstﬁﬁ NEMMENGPE 218

[0061] I n FI urt er aspect, an access term nal can
parti ci pat e via interface S5a. Mobility Management entity (MME) pertains to dlstr1but1on of

paging messages to the eNode Bs and User Plane Entity (UPE) pertains to IP header
compression and encryption of user data streams, termination of U-plane packets for
paging reasons, and switching of U-plane for support of UE mobility. The MME
UPE 218 communicates via interface S1 to an evolved RAN 220 for wirelessly

communicating with UE devices 222.

[0063] An S2b interface provides provides the user plane with related control and
mobility support between the SAE Anchor 216 and an evolved Packet Data Gateway
(ePDQG) 224 of a wireless local access network (WLAN) 3GPP IP Access component
226 that also includes a WLAN Access network (NW) 228. An SGi interface is the
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reduced overhead involved in nmapping an UL ACK I D responsive to DL
resour ce vab bawsmeilon by having a nodul e 172 for recei vi neCOys08/¢RL18y
scheduling vy VI C

For recer vi RYCERTE bEb Benlsil G RV aR A e AR R B RipEp 2.

channel (PDEgifet détanutibik AMBmpy Wi hespdrator éﬁemallpﬁigwp@f miii@dte padket data
scheduling via a physi cal downlink shared channel (PDSCH). A nodul e

178 provi de§eFerk §éﬁram§1 QFEQN PIAKKE (3PS Fw ke By HGUOVIFIOR Of Hp Multimedia
mappi ng. A Qg ‘H‘j& |

sequences fOr %Jn ang@é gczrg{S %@?g%%éﬁg |p§€)YyIFt é&re%%%r[drs %CS" and Wi
provi des fofurmeindilitgs (hdadppliﬂylang F@BK)andyn@ecd@RB dcegswi syafemsi nAn Rx+

response to.in-band decoded erSLstentI che in Iln FIG 6,
[ n Bnot her e PravVideHFRMPEACTURR BSPeHs gee gt g?&ﬂﬁ&éf (51197

communi cati gpq %%Mes@%xﬁh& @CRP?'sze%vh%hpﬁphImfd%Enmﬁm@Jtésawan& &n
evol ved packet core 202 via an interface S4 with a | egacy General

Packet Radi ontSdaagito¢hq GRIR8Y moke c202020HB®eS Btarfacg pERRE:s Suppior of (@afs
SGS 206|S|ntefaced| terface-to a bal

Lo Whbrto Edlib e aRnae esipret R ata o Pt Cibele Pty Hobt
and via an |(P'CEP} gﬁ&agﬁ) i), AdUEBANictHRe (TBS RAAPIQVIfERT dnliBlel/SRsfer of

plane with related control and nobilit %5@0” bet ween GPRS Core 204
and a 3GPP Ankssgption 2ndfavghentieation dwede aii@HnAaethorzing Asa) access by

and i s based ref i nt f| n
Gt evay crre @SB BiRR R iis)%ng? PR P S RESRP 534
al so incl ud@iaalmesﬁasé e itee Gianr Hlagy elithe eel{t&honaolc bt difility support
interfaced to the 3GPP anchor 212 by an S5b interface that provi des

the user pl &ﬁ@%tﬁﬁ%@ﬁd@é&@éﬂ?r%ﬁ%&ﬁaﬁ AebieiSAE Saphsdo: The 3cPP
anchor 212 communicates with an MME UPE 218 via interface S5a.
Mobility Nari&(g’drkentltahbmlﬂybe(dmp@qum@t that meretess derstuhisatidrosystdfmpagi wigely
nessages to User PI ne Entlté) (UP TYguec%t ains t

AealeyShtopia Rey Hitprend
header conpri&BSY OaI}’faV’é‘ﬁe’FS}B %@Heso‘? RUEpUygRtion Gop & Fatq o™
of U-plane pgcket ghbqr spﬁ&hy%ﬂnv%;ea&@@ﬁum@eﬁhc&%tmte&g QhpahtddloANQupBting
support of UE nobility.” The UPE 218 comruni cates via interface Si
to an evol v@dnmm@z@n fvoith munlte:ﬂ@ysﬂry by e et dvaglablie tsbistem rgeapireass(e.g.,

222. [0063 th
el at o contrar il MEieRTEy HoRbho o BaR st Rieh BRRE e Rid Mt Thgtpae
an evol ved B@@dﬂ&iwi@@hanﬁﬂhﬂWCéﬁp@l\@a4sﬁfnerﬂs wiime | @sgldnoeraﬂn;aecmsss

net wor k (WL Nb 3GPP I P Access conponent 226 that also includes a WAN
Access net wdf RMApyspergs, fquetey Jivsonfmeldiplesaqepss (FIRyIA) systems, 3GPP LTE

2008/ 092160P /

Anchor 216 a ellé@f)aglg%{a? tri%c%fa gﬁgﬁ@;e%faﬁg%(gfphgh?i C\@g%r{a net%gﬁgéégs

b t t bl ket dat t

o a oner atBiosac GRtRL o uieD GOl HEREER BB EH P  Renf o
Mul ti medi a QURSIYEERE! d,( V%brﬁc%hﬂh&ﬁ@aﬂoﬁ%ﬁm@@pléﬁfr@l'é@;’l%ﬁnﬁ@l'snBach terminal

corresponds to G an functionalities and supports any 3GPP and
non- 3GPP ac cessnyyeatesnwith ane Rxmqrntb@ssef st@feorpr\ow itrdesmicHemon &t fosward and

D e e B SR o 29 RIS B e Sl o

to the evol veé tAgs kRtiogP kS tI?é)Z’enng@s Shdl fheefelage 1Rkofor dgsinky asfefseto @fe

(QS) policy and charging rules from PCRF 232 to Pol | cy and Charging

Enf or cement cPaimuni¢atigEpinkfran thehisumnipals Ap thwebaspa safipae dhiy commumggtion link
terf t

for aut neht 10t PRgrAlIRRE] Fl Cn LIRSl AR g SO AU DA chPh: £RiRBin;

packet corerﬁﬁlﬁpleq)lﬁ(M(])mE))%yhsmrl ber service (HSS) 234. An 52a
interface provides the user plane with related control and nobility

support bet vgggs)a t QUSIIRED ROGerd G plbf s AoRtfis (ﬁ%@r@rﬁgmt BacmAE MAACHKiple

216. [0064]I't shoul d be appreciated that w rel éss conmmunication
(Ng) receive antennas for data transmission. A MIMO channel formed by the N7
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si mul t aneousl y support conmuni cation for nultiple wirel ess term nals.
Each t er mhzlos/ensuni cates with one or nore base st ati GHSI/U$2808/652218

Lransm Ssi i ol LAPNY QLRI hulilal BUOTRGHckORsod T MBS abe Mari,

downl i nk) ers e comuni ca I'in omt ase stations to

the term nah&‘alchadﬂéi alsb ecERVEISS slp'aﬁ;iﬂ dh@!indlkp hitile N ef irsiM,. 0 N heEach of the
communi cation link fromthe termnals to the base stations. This

conmmuni cat i N@1ﬂdepdmd&nycﬁaﬁnast@bdspﬁﬁtﬁdowdammmmgﬂe-m sygteer cut provide
mul ti pl e-in-sign out or a Itiple-innultiple-¢

[0066] A M w@@ygﬁimeéﬁﬁnwg (4 :htﬁhér (*Rrﬁyg%%n g @ﬁrf)agstﬁﬁ'a? if the
mul tiple (N%dLW?'dﬂeﬁ%?HH@crEQEd g &hﬁﬂﬁéﬂr%x%nﬂf‘an&é%ﬂvpaﬁﬁﬁﬂébeire
formed by t WO 2008/ 092160PCT/1JS2008/ 052218 transmt and

recei ve antenmad. nay be deconposed into Ns i ndependent channel s,
which are also referred to as spatial channels, where Ns mn |NT,

NR}. Each ofogehip Nsaimpgpesdent sgipanoel ﬁm@mime@acm@&xt @mﬂhﬁfﬁﬁ&qwhcy
The M MO system can provide inproved performance hi gher
t hroughput ~ givésienr dyplentEPLResystams ilpyg THD tsﬁé’fe@ddlil‘% f@ﬁ@Fd and reverse link

di mensi onal lgt(,iﬁS[?ﬁqu&%zatrgF% %1% &%&Eﬂo& §%1B£ @8‘3{& q‘@&p{oﬁﬁgbﬁﬁm})le aliﬁws

antennas ar ize m suppor
dupl ex ( TDD}heasstimbtiedofihe YoWard Shbohahnp]l fam(thkdRvesy sk rhandeh ThisT @Bbles

system the forward and reverse |ink ansni ssi ons ar e s
frequency r8%i #fcEoreifh{o @ﬁ@@%‘ﬁ%ﬂ’&cf’?@“@@%i B o8 %vérwé fiek When
estimati on afyibfleal @VRL taiipic NAMEaLeds pibt he rever se 1ink channel .

This enabl es the access point to extract transmt beanform ng gai n on

the forward multip tenn re available at the a

or nt - [ 006EMIeR oy e P el 3 & Mo R s R Dt B e b R &
comuni cat i Qébo?&iﬁ% eHoRE GEpat nsgllIu@tchB@ asPesdesd Poiht BOG AR} alud®d multiple
access point 300 (AP) includes multiple antenna groups, one including

304 and 306 antgest g@up&rmlreumln@mgd@%ﬂd ¥Wooanether ApludWE] 1&8&1@4 310, and an
i ncl udi ng 3%§dlﬁ§9a13i&ﬁudlhg 3T Bud 31400 Y1800 G EDOBRALE ROUWRH %r cach

each antenna gr ewer’ ant ennas may

for each antgtmia gfo@pphove@\%esmoteebmfdw&lr adfkbn{Ahhy LR ﬁtnlze@rfnmeaohadea
with antennas 312 and 314, where antennas 312 and 314 transmt
i nf or nat i on ZFPachesss feaminah A6 $48) &y By carpmigaication wWikh aatsnawgS [Zeend JE

I nformation é\tﬂe%ﬁ&ﬁl§§§li ST DBkard kR iMhaliGY & a%g 64 'taﬁu §16'69€r%§ward

t er m nal I'S 1n comunication Wth antennas 3 wher e
ant ennas 3061nhrﬁ‘]103ﬂﬁl tecains nivformatiar et accesotcanomt S 16 avar nederB2hko ¥ ed.

forward link 326 and r i.ve information fromacc terpm nal 322
over revers @?%Qer@ﬁal%ﬁﬁ i3, IngemEyUEpn %Mﬁ?%gﬁg ﬁn‘ﬁpﬁécs‘%ﬁ% ANtgHLS
324 and 326 30@)&n8‘%@8Qfaﬁlgrﬁftqmorxfnél%gyﬁﬁ&)éegs%nﬁiﬁw @vaetl"f&r%varg Pk 326 and
exanpl e, forward |ink may use a different frequencg/ hen t hat
used by reves®ivel mfmkmati(al fr{JmGGQE}SE@@rmngai 3éd owér ravareminzie3 Hndil @ FDLhgystem,
area in whi %thmrt]l%}/ca? (rn? 19 3 gﬁ?,dﬁ(f 324 and 326 may use different frequency for
communication. For example, forward link 320 may use a different frequency then

that used by reverse link 318.

[0069] Each group of antennas and/or the area in which they are designed to
communicate is often referred to as a sector of the access point. In the aspect, antenna
groups each are designed to communicate to access terminals in a sector , of the areas

covered by access point 300.

[0070] In communication over forward links 320 and 326, the transmitting

antennas of access point 300 utilize beamforming in order to improve the signal-to-
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comuni cate is often referred to as a sector of the access point. In
t he aspect, antenna groups each are designed to conmunicate to access
termnals in a sector, of the areas covered by access poi nt 300.
100701l n communi cation over forward |jnks 320 and 326 he

transni tti ngoEnTARrRisOBYarg ks £y bF Htéf%*% AGESP i‘f%‘ﬂwi%?&%m AP f1s0, an
order to i ”Qéc%ysepéiﬁguﬁh%%@émf"&hingnw Bnshit tPaQbss RENRGR dchflked tfdokdif
different access termnals 316 and 322. Al so, an access pol nt using
beant or m ngthrouglr Ememvietage canses dess interfaienad © ®ceststtennadals amdeighoring cells

through its coverage causes |ess interference to acc termnal.s .in
nel ghbor | ng MBI SCRBAON T SSEBLLEGPHED § FAREAIETAG THIHGH oS RYFe
antenna to all its access termnals. ‘[,_‘72071] An access point may be a
fixed stati 07dked Anpceesnheint Bayitsg Hikehstofen pednion spmmarisatipy wathstbe
be r Ef err edtethiir%.?s g{h 1%%.%%?8% lpeoi'e%rredatol\gdﬁ ?CCGQ% (ﬁg{,r% ]qg(h%eé or some other
t erm nol ogy. "An access termnal may al so be Cal e an access

term nal, usgmireledyp @it adckls) termingl rahes8soc Gantdlicdatn atceleVie@inal, user
term nal, access termnal .or sonme other term nology. [0072]FI.G, 8 is
a bl ock di agiupmeHt GIF)ad péetesh FomMPRpigAdon ¢gvice, Lyaiiat 205e5s (ipal oR e
as the accegg PR 1gd a receiver system 450 (al so known as access

termnal) in a system 400. At the transmtter system 410,

traffic dat a numbher of data streans is propvided froma d

sour ce 415 WAL ¢ T e critp S Ran L AR abtech 2 ¥ Hpam sl B a acf ek
each data skh&@inhd felacadds Bbint)efd AUetei PerlsORBACSOVBlsd kAGHThE actBisCBARnal)
TX data processor 414 formats, codes, and interleaves the traffic

data for eatthadIMOswsteant¥hedhe franspiticr sysigrart oty datthioma number of
selected for,_th at e oVi ! T

data for colheatar e RigErihd Al eAR A28 St (PR ARGsfRE
OFDM t echni ques. The pilot data is t%q%i cally a known data pattern ,
that is prod _§lad iR A RINGHN CAThARR Elmn‘ﬁﬁr%'émﬁgeédo‘é‘?f at??él_’efc%‘éit%?m“
system to e?ﬁt‘eﬁ?&t_ e’fl;kh@ata? AR 4es s, chiss, THb féﬁt?h&f%@' R ¥ afth for
coded data for each data streamis then nodul ate I.e., synbol
mapped) basesthodutastpant basad an anmdtidudari codingclakeree §edeqed ToBASK dal@R8KKam to
M PSK, or M%QI\Q suﬁl ‘fat ed for that data streamto provide nodul ation
synbol s. Th8YAELPET 828 c0di ng, and nodul ation for each data stream

may be determ ned by instructions perforned by processor 430.
[0074] he coded data for each data stream may be multiplexed with pilot data

using OFDM techniques. The pilot data is typically a known data pattern that is
processed in a known manner and may be used at the receiver system to estimate the
channel response. The multiplexed pilot and coded data for each data stream is then
modulated (i.e., symbol mapped) based on a particular modulation scheme (e.g.,
BPSK, QPSK, M-PSK, or M-QAM) selected for that data stream to provide
modulation symbols. The data rate, coding, and modulation for each data stream may

be determined by instructions performed by processor 430.

[0075] The modulation symbols for all data streams are then provided to a TX
MIMO processor 420, which may further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 420 then provides Ny modulation symbol streams to
Ny transmitters (TMTR) 422a through 422t. In certain implementations, TX MIMO
processor 420 applies beamforming weights to the symbols of the data streams and to

the antenna from which the symbol is being transmitted.
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[ 0075] The nodul ati on synbols for all data streans are then provided
to a TX Mopopogdessor 420, which may further process tRE/HEBINE/ERIEN
synbol s (e. or {£lManshte RERES 2D ‘&(25‘1% QY|

nodul ati on g{/ﬂr?gj)l st rcear{?%lstoc transmgtte rg ﬁl’%ﬁ‘:@%ﬁ%@g!{s rgcl)}g yeam to
422t . | n ceptwide ompiremeo badlo signald aniMhgrcondisiony (e42hrapiiles gilters, and

beanf orm ng wei ght o the s ols of. the data streans. and_.to the. .
antenna { r QHPRVERS A a%%ﬁ@%ﬁ%%&em?f@ﬁat?f ggnal s bl for fransrission
2008/ 09216066/ HSRPRBOAREED N M RliatERGBnA1E RSMrhdsBlittéd 420 LARLYASA22t
and processes a respective synbol streamto provide one or nore

anal og si gnatestheratranstirt¢chomdbriditennand24aghipugh 4| iekpastivelyi | ters, and
upconverts) the anal og signals to provide a nodul ated signal suitable

for transm $@07gp OVAEf rebbieeyMancis)med traf¥hin@bnbatiedd sigganlage fdcoived by
transmtters 422a through 422t are then transmitted from NT ant ennas

424a t hr ougWrspaennay 432 shrpygh §521] gty thesteceiged pigapl B9 each Antenng pls2 is
transmtted e i S,..akl: 1 a .

t hr ough 452P an df“f?egrr‘ggé’gla%’dr%‘g%‘gf ; r%ﬁ?’gg%ﬁmgﬁ e%§§n4§§él?§@cewer 54
provi ded tocandigspe@td.yélicec empkfics| ROVRowhbdaverisy augipedtivk recEaeth signal,
receiver 454 conditions. (e.qg., filters, anplifie nd downconverts

a respecti vélgi%@éif%@“éif@?ﬁg siggpldpirodde Farr%’l%ﬁa‘i? ﬁ%ﬁéér%wﬁ% etsémli’2es
provi de sanmpl &%via%rh_q:o?ﬂéﬁﬁdﬁﬁfn p&&%ﬁ%ﬁ@ﬁ«{&m 884! es to provide a
correspondi ng "recel ved® syn§o| strea [ 0078] An RX data processor

460 then recggi-yes apnd ocesses the received s ol _strea from
N2 r oot vor 100785° SR8 1B CRE°RERAC IO BCEIIER SR DceRh, TR Rl
to provide NmbéleiteahRdirosy Vpatedtdre T8 . bakbe o datiRuli GeeSsR! prdbfising
t hen denodul ates, deinterl eaves, and decodes each detected synbol

stream to r é&sgvigne thprovider/¥i ‘etegicd” smbelidregms.a The Reasite prasessor 460 then

processi ng r i i

e ormea by RGOSR0 BB STPUEIRIL SN QAo reovr e
transm tter tayfsd entadfidd. the OO [shepnoc &as Qroceébing eyl @K clatal yrodedser @b0es
whi ch pre-coding matrix to use (discussed below). Processor 470

f or mul at es aomal%gresl@r}' t%ﬁhahﬁ%@@d Bripr MM procksser #30 algex daBrirpesssor

and a rank ﬁ@h‘dﬁrﬁﬁ?ﬁ’@té}@?xmgﬂqﬁgl The reverse |ink nessage may conprise
[

various types o nformation regarding the comunication |ink and/or
the receive a stream The . .reverse.link nessage . s.then processed
by o T das 0GB S Esr 0 R RAREI RS e Brete bl RERog e
nunber of dadigcuBiddeBeIBw).r PRdRs @RI 0SPHNERI4 IrevERE UInkt B6ksB¥e Somprising a

nodul at or 480, conditioned by transmtters 454a through 454r, and
transm tt ed NFEEK Indgx periessnd eenksyalyeparyen

[0080] The reverse link message may comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message is then processed by a TX data processor 438, which also receives traffic
data for a number of data streams from a data source 436, modulated by a modulator
480, conditioned by transmitters 454a through 454r, and transmitted back to

transmitter system 410.

[0081] At transmitter system 410, the modulated signals from receiver system 450
are received by antennas 424, conditioned by receivers 422, demodulated by a
demodulator 440, and processed by a RX data processor 442 to extract the reserve

link message transmitted by the receiver system 450. Processor 430 then determines
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[ 0081] At transmitter system 410, the nodul ated signals fromreceiver
syst em 4500 2008/0946&ki ved by antennas 424, conditioned byPCEEBI0N&HR218

422, dermduE@tl dppey %ter{%%g}(atboﬁse‘lﬁg aaRehiRHACERSE nﬁtﬂnﬁmg)ﬂg&% , fhen

processor 442 to ext reserve lin age transmt
recei ver sysgtenssébthe eRtramtedsﬁmsagao t hen det er m nes
2008/ 092160PCT/ US2008/ 052218 whi ch pre-coding matri x to use for

det er mi ni ng gtm! beamnf 41 ARt IBEiGAL chahRES B CRESESS 1hth eContiol AMHaBAels and
nmessage. n an aspect, |logical channels are classified into

Cont r ol ChaFf i§ Glrmainatp aLogleaicﬁ@rrtﬁél@hanndguwatprmﬁqﬂdmﬁéiﬂmé Channel

e teacti nLBEOERokmignS 18t AR o, b ing N kel iEERRE . PREing

(PCCH), whi ¢lanirsl Dhatﬁfwmﬂebﬂl) hﬁ'ﬁuohr@ﬂSLafh%nﬂﬂﬂghﬂgtrMSf@ﬁ Maging rtnformauon
Mul ti cast Control Channe is Point-to-pnultipoint

channel usedMyldeast Eaﬁ%@h@hamd( @H)ﬁyhtca iBPataplt et tha@a%ltused for

Servi ce (MBNR 0 0, r
MICHs. GCener a%‘ﬁrﬁ?ﬁ%d edrl&gg@giﬁ #a%tgé%gf 2%%?1%% IJe {%}?gﬁg%glrlme lﬁé 2alnd
only used byoﬂtﬂEﬂ thftﬁmaﬂem:ébn/endVBi\/Se\(thMTCﬁIsd CMﬁ@-&HMSﬁ]tbr cdDérdliskiag RIRC

Control Channel ( is Pojnt-t t bi-directional chanpnel that
transmts déennestieny taisnehagmel iy op b3 i Es At PARUES ﬁ%@t%n e

gggpfelctc i o M}g@ RE: 0551) QG d_dr%fofl tﬁaﬁ@gl'gébﬁ)% PRk ABoifit B} t;teatt&%@ﬂ

which is Point-to int "bi-directional
channel , dedhmmtab‘dhat warsnets dedickted cofteoltinfansétern ofd ussé by iUHsdramaigi aarRRC
I n addition, a Milticast Traffic el MT for. .
boi or ot o muoRaoR. B AepehabPEE TR eElay co e o Jdicated Traffic

[0083] I n an (gapeg tmﬁmnmeh g ﬂlﬁ@t&%&nﬁﬁ@h&b@&ﬁl Ehell AddRcdld t@rtﬁtelﬂm
DL Transport Channels conprises a Broadcast Channel BCH), Downl i nk

Shar ed Dat a f@hthntrehsfeDpf @BCHforarton. Ipe@gldﬁ@nméﬁﬂmaS( ¢ ChivenePOATCED
t of UE f th twork t
PARPOLS Of VB PENEL AR PTG kMBS BT ok O

whi ch can be used for other control/traffic channels The_UL

Transpor L ChAHFE s Womprasees Aransinibahaeeads srortsHErd dnadh), and UL. DL
R
equest afi) %i—sieg)channeTls %o#ﬁhbfgka §?ﬁd’d@&gt Q?rfag%gfm ' Ifouln‘h re%lnﬁata

pluarlity of nnel s "a set of
channel s andhdhna EBhFRIDEH) pXD8 R Fihg (DenRHPCHa minteP@Hcfonmplpse of Imapm

Pilot Ch | .(CP h ti Ch I ; Co Contro].
Channel (06 lﬁg Gt SCBHERSH terfan Aem r A UEhip ARSIt Fefe
Channel , aﬁh%gﬂpe@)%%ﬁwma&em@mﬂcar{ BAGN foﬁ@fﬁb@%cﬁ%ﬁﬁ@ﬁﬁc
Channel (ACK si cal Shared Data Channel (DL-P ; UL Power

Cont rol Chamhetne(suiﬁ@@H)L Trﬁa@mtigchamdsleapmprlsﬁsar&@tdogﬂf@ﬁys Chaowgl (RACH),

| ndi cat or Cha S .C R

Random Acce@s ﬁgh%%é%pt %qh’%ﬁﬁ?te% Eﬁ%‘%l lgg 1 ROY58) and
pluarhty of PHY channels. The PHY channels comprise a set of DL channels and UL

channels.

[0084] The DL PHY channels comprises: Common Pilot Channel (CPICH);
Synchronization Channel (SCH); Common Control Channel (CCCH); Shared DL
Control Channel (SDCCH); Multicast Control Channel (MCCH); Shared UL
Assignment Channel (SUACH); Acknowledgement Channel (ACKCH); DL Physical
Shared Data Channel (DL-PSDCH); UL Power Control Channel (UPCCH); Paging
Indicator Channel (PICH); Load Indicator Channel (LICH);, The UL PHY Channels
comprises: Physical Random Access Channel (PRACH); Channel Quality Indicator
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Channel (CQ CH); Acknow edgenent Channel (ACKCH); Antenna Subset
I ndi cat or Channel (ASICH); Shared Request Channel (SREQCH); UL
Physi cal Shared Data Channel (UL-PSDCH); Broadband Pil ot Channel

(3G Tofetluechan e Cosec bt snans Loeluges areles i
concei vabl e cgoii RAKIEE); hafATRENRIE EhPHinelRSRRACIHYII ¢ Pfslgﬂcalp WhRRESBata

of describing the various aspects, but one of ordinar ill in the
art may rec6haimed (ThaShai)y Broadbhed Pdorianacli BRECHhd pernut ations are
possi bl e. Accordingly, the subject specification intended to enbrace
al | such al {g88}i ons, Wikdi {dsCedenodsscribeid abare aichoies dxhables adfl thel vdriqus
the spirit and sc&ge of the appended clajins, [0086]In particular and
in regard t@sners: Vi Of SOPRCRANSSIPlerte sleEtbensycrheonsaiypllc soatinatieg of
conponent s, eyl ces. oChEEHid S ibl B Jdifoul S4H8Bis, but

(1 ncl uding gglr%éérge?lgsn%re %@H%&Ia%gi%%@ﬂﬁ)g%&gﬁ%éggéslégi be sugﬁ orr;:s)’onlclanotnse
ar e i nt endedfteedinaryr sisioind theuattemay atebmumides ¢hat ndarmya fiether t@mbmyations and
conmponent which perfornms the specif.ied function of the descrihbed
conponent ( @SGIULALPIE @Ff'c?(fs&l?gq- ef_&r‘i}a&l@ n{h? subjged ﬁp?qﬁﬁ%ﬁn ﬁ%tFn‘ged 1 embrace
structurall yegu %ﬁir%nsf ProlifiRalbRC LS Gakiffohd 8l 181 witlinCiie BB @fdScope
the function in the herein illustrated exenplary aspects. In this
regard, it wifHieapbsuledelamsogni zed that the various aspects include a

system as s ac ut er-readabl e i yum havin .

compot e e d0ashe & | RE PRI 8T AR St P R HitohR dungtipns erfpraed by the
events of tRgowAeQEDedBlonfbents 0d&Atdsn additd, | SRteribh® the Pike! itledlkédins
feature nmay have been disclosed with respect to only one of several

i mpl ement at i(owekiding riefdrenede @ “megnsyuzedrip dawaibaisedh wHwosentFBYednEnfRd to
features of the other jnplenentatiagns,as . m | red

advant ageoué:oFSSrpogﬁiry uﬂ‘egg) no(?lberrW bsaer i écl?fegr tgp%nr’lp%3&?%#’1&?T\gﬁ{&ﬂep%r§%ngﬁt the
that the terspecifiéd@inedes of B described Wempanendiielgy ar fumoticnal keuiealendy even

used in either the detail ed description or_ the clains, these t%rms
are i nt endedhqughpeoti fieichsakie cnwvalepathdic disglosed strctinge Whighyperforms the
"conprising.. t. re; t "ory d {.ngel -he
detail ed desfblrrl(%a‘p6 ilgﬁthg?leﬁnehgﬁ g%%ér%xg&hgéﬁt% Sﬁ%beinath%n%%?@igﬂqﬁgll 3leso be
or". [0088] kretdghiedulia, thasarausl aspectajpheeisatysm sawehus apmmputargeafable
t he di scl osed systens and net hods i.ncl ude or, consi st of

artificial iTARRIM baviese ,Cowemﬁéequgagﬁ/%ilwc%?nskﬁ&w%gfﬁ@l%ﬁ the 126t 2oy
conponent s, Wbz GPARAERLSmeBb@cesses, neans, nethodol ogi es, or
mechani sms (e.g., support vector machines, neural networks, expert
systens, Bay@88FHn bel ilefaddstonpmibsle of partigulhnffabyre detyahdvedicon desetised 3vith
classifiers WO 2008/ 09216QPCT/ US2008/ 052218 . . ). Such conponents..
Chter al i o, ERRCLONHROAS CLPThrH ROHATTSRE ok AHiwS it FEPREPREY b
thereby to rgceodRlold Ofter GbathRe Y&k edtheraiith BRERAESHSTRY thagded Uesirdasnd
wel | as efficient and intelligent. By way of exanple and not
limtation, adventegeshyder RaNgiven @r pagitcdas spphcation. eNodee Byteriathal hedprms

or predict dat raffic.conditi.ons i.fd f bl :
or bRx and musche el RN 3 SARRAERERI g Bied AL b U Bogies
resour ces bydedcriftiof@ it clBiags thedd tapme MieOitifented R BCintlosive W & manher smiter

or |like machines under simlar conditions. o :
to the term “comprising.” Furthermore, the term “or” as used in either the detailed
description or the claims is meant to be a “non-exclusive or”.
[0088] Furthermore, as will be appreciated, various portions of the disclosed
systems and methods may include or consist of artificial intelligence, machine
learning, or knowledge or rule based components, sub-components, processes, means,

methodologies, or mechanisms (e.g., support vector machines, neural networks,

expert systems, Bayesian belief networks, fuzzy logic, data fusion engines, classifiers
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[0089] I n view of the exenplary systens described supra, nethodol ogi es
t hat may VW@ 200819Pnaent ed i n accordance with the discl oseBCEHUB}08¥852218
matt er have begn i j & fter al Lagr

Wil e for purpdesaaponpai, el She R Bl E RURIA mich st RO mses
are shown apdrfoieselr thbety gs makeeportsnsodf theogykiemsi dndi methodbemoun déasivo ad

and appreciated that. the cl ained bject ymatter is not. limted b h
orderbf ¢ ha'oHl cH Bt RIS MY SERBF Ik TR OBy therFolved
and/ or concentLy Abdsh RUPCENBIOBK Tah iR W Rtedist dhePhaiRIcAAtions and
descri bed herein. "Moreover, not all "illustrated bl ocks may be

required tooppphumteast forhdleribichdJIDX IR ¥s anid swakdbalgtammmations of an implicit

Addi tionally,.it.shoul further a eciated that the nethodol ogie
i scl osed. neriioliEPE bendbresirtoly AREEY B iR aic Tl ehGRtBoR R
nmanuf act ur e tdsahrllikk dRhinef ISRk inhilG cafdtibksansf erring such

met hodol ogi es to conputers. The termarticle of manufacture, as used

herein, is i(f8hded t & sitsonpths sxemplempenstamspiaseibash pse wilisidelogias hat

any conputer-r e?ggl%ﬁ%gesgégf% a c%)?éain@% il el b%f.lédo gﬁ)glé&%tgrg%t?ée%ul!lgrebﬁeen

appr eci at ed tHa ., publication, or 0
materi al, i deydribbewith refergide to sdvbal flow dadraim, OVhite for @arfRessasfatmplycity of

reference herein s incorporated herein only to the extent that the

i ncor por at e@X%Bfémathedﬁ‘égo%@gl%ﬁﬁIsh‘_é‘f/n ¢ Hewsxiped phgy SHEPINIGRt is to
sf[ atements, run(al;n}gﬁ)rod%gca! E%La?ecf%ta{afﬂeaélaiﬁﬁh sfug{?hh 'aﬂerfj@'rﬁ)t limited by the
di scl osure. such, an tp the extent necessary, Itnhe I scl osure as

explicitly sederfofthdblbekseansaupblosietasy acyur codifferat ortpraatdéon @hcurrently
e 7" 2 Sl P ook Ay BABR At her B Rt Ml 5o 2ot an
conflicts wifliugeisiiddd S We}th;@@ to FAALRERTKE meBodBlopfls A& Hed Hdrdn,

material set forth herein, only be incorporated to the extent
t hat no confAddationally sieshdudd be &urthichappiiceisiod ploat dhcedtetradelogiat dmnidsedieerein

exi sting disclosure terial., THE CLAI DEFL NI NG THE,.l NVENTI ON. ARE
AS FOLLOMS: e SRDRREIRACRBr iPd 6P €S VORAG RPGHERBR: 1 HERLRN RgpePonics ind
dynam cal | y tsakesiig ﬁﬁh@n@tﬁ@doi@%l.éﬂ RITesphtels) THE i@ aftR&OBF @Rnufacture, as
al l ocation of at |east one downlink (DL) virtual resource bl ock

(VRB); and used hereiiptisrintoniledy tarenopnpask 4 Oppaiek moedremgeseessible AgKy any
I dentifier (| ' el Ly .nmap t rrespondi ng cyclic shift of
a base sequ(gﬂ%u#eg%atd%%lggéﬁlgrgi‘icggﬁry&s@%ag%ul ed UE. 2. The

met hod of cl{@d99]l, wher ehouldh®cr egoudiced athhocatyi ebtchQr pdiRation, or other
dynam cally scheduled UE includes a plurality of DL VRBs inmplicitly
mapped to omlésclgsugagateral, in whole orin partydlagy del S4id to B ria¢qsparated by referénce

conmuni cat | itk &Cih&g%&gt'edélerein oan/QS i é&&ﬂtﬂ{;&\( t}&%ﬂ@&ﬂ&ﬂa{é@ r@ﬁ&%&ﬁrd()fis not
equi prent  ( w thout sending a resource allocation"in a Physica
Downl i nk Conrbnidict Ghithremésting FEIAIbnS, Gtat@aatts, datother désebmeshanridoee feeth in
by the persistent scheduling; and . .

y P tﬁls disclosure. As sugl% an% to the extent necessary, the disclosure as explicitly set
forth herein supersedes any conflicting material incorporated herein by reference. Any
material, or portion thereof, that is said to be incorporated by reference herein, but
which conflicts with existing definitions, statements, or other disclosure material set
forth herein, will only be incorporated to the extent that no conflict arises between

that incorporated material and the existing disclosure material.
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explicitly signaling an uplink (UL) acknow edgenment (ACK) identifier
(ID) for the UE in-band in a Physical Downlink Shared Channel

(PDSCH). 4. The nethod of claim3, further including: receiving ACK -
i nformation sent by the UE based on resources associated with the UL

ACK | DrHE cLAIMS DEFIMNOBHEARVERTION ARE @SFotommni cation, incl udi ng:
dynam cally scheduling a user equipnment (UE) with a resource

all ocation sent in a Physical Downlink Control Channel (PDCCH); and
det er mi ni ngi.an PRk fotditel@sionominRagnmmatdifgACK) i denti fi er (1D

inmplicitly ed t he PDCCH. . 8. An a rat us r wrele
conmuni cat i J&'ﬁ%fﬂﬂ‘é |S§H%LH‘§$ a user eq““’me%gﬁ)sw'gbarreﬁﬂ’i}ﬁgaf Ty & @eﬁ%am ‘&’r‘?’ﬁﬁi‘
user emjj)pmmtres(mhﬂabiudkt(hlzm eelsour ce al |l ocation of at | east one

downl i nk ( vi rtual

dot or nt ni ngek sk i R AR R s YRR 1AM Gorampi P afbpec)

i mpl i cédriespondimgedictsbifieof @bmefsfpmndfomj}edymimcailysdqhdduled:)UEa base sequence
for the dynam cally schedul ed UE. 7. An apparatus for

wi rel ess conmuni cation, including: a schedul i ng conponent for -
dynami cal | y2.schéelhalviethgd of clesre . wgtsimptherstou(ce)ocaion Horaher dynamisatlp scheduled UE

2l | 902t 06k QhAlic) §BE NS ARD Blcd P of KER, r esour ce bl ock

(VRB) ; et erm hatiron onent for determ ning an uplink
(UL) acknow edgenent (ACK) Identifier (ID) inplicitly mapped to a

COLV gsloogd'l}ég CYL hkfobRt Mie1Qf cinhasiGeAUGARE for the dynam cally
schedul e .
persistently scheduling a user equipment (UE) without sending a resource allocation in a Physical

Downlink Control Channel (PDCCH) for each data transmission covered by the persistent scheduling; and
explicitly signaling an uplink (UL) acknow!edgement {ACK) identifier (ID} for the UE in-band in a
Physical Downlink Shared Channel (PDSCH).

4, The method of claim 3, further including:
receiving ACK information sent by the UE based on resources associated with the UL ACK ID.

5. A method for wireless communication, including;
dynamically scheduling a user equipment (UE) with a resource allocation sent in a Physical
Downlink Control Channel (PDCCHY); and
determining an uplink {UL) acknowledgement (ACK) identifier (ID) implicitly mapped to the
PDCCH.

6. An apparatus for wireless communication, including:

means for dynamically scheduling a user equipment (UE) with a resource allocation of at least one
downlink (DL} virtual resource block (VRBY; and

means for determining an uplink (UL) acknowledgement (ACK) Identifier (ID) implicitly mapped to

a corresponding cyclic shift of a base sequence for the dynamically scheduled UE.
7. An apparatus for wireless communication, including:

a scheduling component for dynamically scheduling a user equipment (UE) with a resource

allocation of at least one downlink (DL) virtual resource block (VRB); and
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8. The apparatus of claim7, wherein the resource allocation for the
dynam cally scheduled UE includes a plurality of DL VRBs inmplicitly
mapped to one UL ACK I D. 9. An apparatus for wreless

comuni cati on, including: a schedul i ng conponent for

per si st ent laylesatigdioh édngaoeenumedet@muir@me uﬁslin(( UH)) aokitolvidgensatr{diCKYy dantifier (ID)

t
For oo B TP AR ST SaRa K BT TRy e dcps e Pl AMBRARL i,

a transm ssi on conponent for explicitly signaling an uplink (UL)
acknow edg nt { A ! [ ie)-
Physi cal Does\r/(nel i Nk arPgejgg agﬁlr?lg{'he((‘eggéag&ur& Ufiocklon f%@ﬂa"“%ﬂfgé"rhg‘%‘ﬁeg U
of cl anehnd®s a plurtifyef DL Y®IBadhmiigitly mapped to org ULed@f i?.ng conponent for
receiving ACK informati on sent by the UE based on resources
associated with the UL ACK ID. An apparatus for wrel ess
communi cat i%n, i Aecinpeingfor wireless communiatiend sk indige:conponent f or
dynami cal | y, séﬁelaﬁ%%lcbxﬂ n%t%?Ers&gﬂlyQ%mmé WEer Wu &?I-neﬁt (Uﬁ?@&“oﬁ@sendmga
al | ocati on sent ysi C Downl 1 nk Cont r ol annel and
a det evesrursariiaseiondmpbheiral Dowplink&loairatiChinmg (BRCER] fonseck ‘E%a)tfﬂnsm'sswﬂ covered by
ackno%g&gg&&ggchgdﬁ% agentifier (ID) inplicitly mapped to the PDCCH
12. A nmethod for wreless conmunication, includin
a resource @Fqﬂ%ﬁqnéﬁmm“e'é{tﬁ“leé%{§ttly(§‘r$éa]’659&1‘I‘H1‘ﬁ¥<(L(LDE9k“9‘f"F‘E&ﬂFmI(’egf)UF fier
bl ock GYRB) thk UBTM-BHAd AFLBS S A1 DFRnIInR SEMEA Thaabli(yDsHedul e a user
equi prent (UE) for data transm ssion; and determ ni ng an
uplink (UL) acknow edgenent (ACK) I denti fier (ID inplicitly mapped
'élo a Corlrlesmonﬁi’{ahgﬁﬁ%ﬁl&@famnfﬂfuﬁﬁer@ncﬁaﬁ@ sequence for the

ynam ca ysceue m12
t he resour & 'l?cﬁf“??fﬁmff%r f%ﬁﬁ@%@?ﬂéﬁ”ﬁﬁ‘@g 5%"‘%1“&? QFE?Sy o'}reﬁ‘im??ﬁ%oc'apd
i npl i civich e RpEEITto one UL ACK | D.

11 An apparatus for wireless communication, including:

a scheduling component for dynamically scheduling a user equipment (UE) with a resource
allocation sent in a Physical Downlink Control Channel (PDCCH); and

a determination component for determining an uplink (UL) acknowledgement (ACK) identifier (ID)

implicitly mapped to the PDCCH.

12. A method for wireless communication, including:

receiving a resource allocation of at least one downlink (DL} virtual resource block (VRB) from an
access node to dynamically schedule a user equipment (UE) for data transmission; and

determining an uplink (UL) acknowledgement (ACK) Identifier (ID) implicitly mapped to a

corresponding cyclic shift of a base sequence for the dynamically scheduled UE.

13. The method of claim 12, wherein the resource allocation for the UE includes a plurality of
DL VRBs implicitly mapped to one UL ACK ID.

14, A method for wireless communication, including:
receiving persistent scheduling for a user equipment (UE) without receiving a resource allocation in a
Physical Downlink Control Channel (PDCCH) for each data transmission covered by the persistent

scheduling; and
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14. A method for wreless comuni cation, including: receiving
persistent scheduling for a user equi pnent (UE) without receiving a
resource allocation in a Physical Downlink Control Channel (PDCCH)

for each data transmi ssion covered by the persistent scheduling; and
recei vi ng exglvirgiekpl®it gig@dlingief a0 fuplank (Up) dckrow(ddigmeaciidnidedfengn} fo{ tAEKE in-

identifier (JD r the UE in-ba ' Physi cal Downl i nk Shared
Channetfa“‘?lﬁlﬁg&?ﬁ?a‘Y BO‘i‘g'FE%aéedng?WB‘agg%q&éﬁ‘ai m 13, further including:
sending ACK i nformation by the UE based on resources associated with
the UL ACK |.D. ho W, s conmuni cation, including:

IS Th%%‘ethg‘q ? C‘&ln{l 513 fﬁ?r{her 1Pch?njin%§

recei ving a’resource ocatidn sent 1n-a Physical Downlink Control
Channel (PDBe@Hg ACK daraaiocnl khy USchiedoh esseurees essocdatpdi wiehet Ul BEK 1Dand
determ ning an uplink (UL) acknow edgenent (ACK) identifier (ID)
inplicitly mapped to the PDCCH. 17. An apparatus for wreless
communi cat i §n, isoktheti fagwireless commupsaling, ingrdingscei vi ng a resour ce

al | ocation ofeiatls J 885ke AREIRWA hkoniskl) potiihl@bnib eSS @DRlcPs ko (VRB)
froman access node to dynam cally schedul e a user equi pnent (UE) for

dat a t®xapsieplyseisdule anygr equipment (HEWARS for deternining an uplink (UL)
acknow edgefgRihin g@:ptilngPm)'atﬂﬁﬁileﬁée%nt'(mkb fkdtinyr (MRRRGIEItynapped to the

corres‘g)ondi ng cyclic shift of a base sequence for the dynam cally
scheduPReCHE. 18. An apparatus for w reless comunicati on,

i ncl udi ng: a first conponent for receiving a resource

al l ocation of at |east one downlink %Dt%luyi ré{ual resource bl ock (VRB)
from an acckss fORPPIEUHIPHKi!ESaFIYME ingludingiser equi pment (UE) for
data transnhgst R rec@fly a resource allocation of at least one downlink (DL) virtual resource block (VRB)

from an access node to dynamically schedule a user equipment (UE) for data transmission; and
means for determining an uplink (UL) acknowledgement (ACK) ldentifier (ID) implicitly mapped to

a corresponding cyclic shift of a base sequence for the dynamically scheduled UE.

18. An apparatus for wireless communication, including:

a first component for receiving a resource allocation of at Jeast one downlink (DL) virtual resource
block (VRB) from an access node to dynamically schedule a user equipment (UE) for data transmission; and

a second component for determining an uplink (UL} acknowledgement (ACK) Identifier (ID) |

implicitly mapped to a corresponding cyclic shift of a base sequence for the dynamically scheduled UE.

9. The apparatus of claim 18, wherein the resource allocation for the UE includes a plurality of
DL VRBs implicitly mapped to one UL ACK 1D.

20. An apparatus for wireless communication, including:

a first component for receiving persistent scheduling for a user equipment (UE) without receiving a
resource allocation in a Physical Downlink Control Channel (PDCCH) for each data transmission covered by
the persistent scheduling; and

a second component for receiving explicit signaling of an uplink (UL) acknowledgement (ACK)
identifier (ID) for the UE in-band in a Physical Downlink Shared Channel (PDSCH).

21 The apparatus of ¢laim 20, further including:
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a second conponent for determ ning an uplink (UL) acknow edgenent
(ACK) ldentifier (ID inplicitly mapped to a corresponding cyclic
shift of a base sequence for the dynam cally schedul ed UE

19. The apparatus of claim 18, wherein the resource allocation for

t he UE i nclatbiedscompprient fal setdingof CHOinfoaymBipnibynpiei U tabed onegsprsers assocdaies wilh the
ACK | Qy AR 1pAn apparatus for wreless comunication, including:

a first conponent for receiving persistent scheduling for a user

equi pnent (UE) without receiving a resource allocation in a Physi cal

Downl i nk Cont r ol AChRRaet fof RRPGEELohAlni@as! indRbiag:t r ansni ssion covered
by the persistent scheduling; and a second coiﬁonent for

recei vi ng eXHBlicemnpongRt dTAFEINEE resarca AIPTARR e 2 BlyRiGH WMowabk fento! Chetkas!

S OEL I e o o (o D
anne : : appar atus of cl ai urt her jncl udi

athird cor?p*G?P@F\P"”FH?F‘e'%g’ﬁ&?‘%@‘"ﬂ@é“i“ﬁ*’&ﬂ-@*I%’r?"'ﬂﬁﬁg%‘?%‘ %@%ﬂg@ 'ebﬂg)

I esour gpscigy mapedicask pwadH.t he UL ACK I D. 22. An apparatus for wreless

comuni cati on, including: a first conponent for receiving a
resource allocation sent in a Physical Downlink Control Channel
(PDCCH) to dynam cally schedul e a user equipnment (UE); and a

second conponent for determ ning an uplink (UL) acknow edgenent (ACK)
identifier (ID) inplicitly nmapped to the PDCCH.
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