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[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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overhead on the DL can be shown to be 16.66%.
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mapped to a corresponding cyclically shifted sequence for a dynamically scheduled
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[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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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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[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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[0028] FIG. 6 illustrates a diagram of a communication system incorporating a
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[0029] FIG. 7 illustrates a diagram of a multiple access wireless communication
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[0030] FIG. 8 illustrates a schematic block diagram of a communication system

for supporting UL ACK ID mapping.
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[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



designs. [0035] Furthernore, the one or nore versions
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(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-
TRAN 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



(DL) 20 for comrunication on an uplink (UL) 22. The
eNode B 16 is also in comunication with a UE device
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[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



42, and physical broadcast channel (P-BCH) 44. [0042]
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uithegh i sleBictdragta peticubaH a ACIOID SO frthp g vailablepsche siftsi48. In
e ed t ) T our ce | ocat i.ons:

" BE AR S oSO O LBzt
three time resources are utilized, providing eighteen UL ACK IDs 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



which is depicted as a particular UL ACK I D 46 of the
avai l abl e cyclic shifts 48. In the exenplary
w0 pBeYEME at i on, six of twelve frequency resouPCEBESHENE052218

utili h ime resources are utilized,
p%%%%?eg&%gg%ivyégﬁo L ACK IDs 46. In the exenplary

[ nt at i enav Zad -Chu, { Z() _§equence i s used,
amgﬁg e Qbrch! g/ﬁ ) =5

h it should be appreciated with the benefit of

t R BERRONy cHESS! BitHIRchatke 8¢ RBbweequences can be
used. [0048,] In“sel ecting an approach for multiple

accésw) f or ACQK vapeod & or 0 Hagonal 1 ARQ system first
consi der a ZC sequence of natural |ength N and base
sdhaenmuepgnaitelldr T fromscashbbisbel ow. xI (k) = e k /N

wherein (I ,N) =\ We define a cyclically shifted

sequengeras="F glAows (£ %l a) = xl((k +ta)mbdN) Oa - 1
The ?E%Et)asi gngl) té(l FF )from each UE is: y.(n,k) =
s(Whereir| A ks a LEDOM)sywibot @idexn = LFDM synbol index k =

Tone indgx a. (fR)eFnddx™® varying cyclic shift for user
i s(n) = ACK nopdul ati1on synbol [0047] Therefore, for
each 1468 i zed e eiEng w6l shiftoler mset i pl exi ng (LFDM)

synbol i ndex, ri dul ates ,a different cyclic

shift oft he &u(?[g rﬁﬂdlggtboﬁleW@OISuch a ZC sequence

hoppi ng approach ensures that adjacent cell

i 07t er eNrecto, rfandech tedlionl frhquanontdivkioohanhiglexing (LFDM)
[0048] Wth the benefit of the present disclosure, it
shonbel ipdexa i d anedudaics harTorans cxclicr Bifs o tedasqa( segyence. Such

mappi ng the uplink (UL), ackno dgenent (A D to a .
o 1B B ot SNBSS ST st (S eris i e omized
f bamdonBBechahAclthi s structure, there is an inplicit
one-to-one mapping from DL virtual resource bl ock

.( (%@8%' nd@’)fth(the enefQLoia'Jhle%@stehp ms[:ltoguryl-it’%%llgoo&aﬁ%ﬂgciated that
in frequency and time-varying cyclic shift. nsi aer
arherd hieskevati weysexfampbreng thewhpliok (Uhe rekrmmdedpenyat {ACK) ID to a

shifts o C.sequences defined per UL resource bl ock
( ey CDIg pgieh P

[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.e., 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 = {0,1,...,m—-1}
i = DL VRB index
= {0,1,..., Ny — 1}
b = UL ACK RB index
= {0,1,...,(N;p /m)—1}

Then, we define:

11



k ={0, I, ..., m- 1} i =DL VRBindex = {0, I, ...,
NFRB - I} b =UL ACKRBindex = {0, I, ..., (NNRB/m

W0 2008/0Then, we define: DL VRB index i UL ACK RBPCTIUS2008/052218
(R 7> clic.shift Ny RO ol index n
(B Ty 7Y ot L ASKRB RIS, oy | )
= Cel | specific<hogpichg spHt aefmp onf LEDMEsyyakolpadex n (CDM)
al l ocated norg tha -/9@9 virtual resource block (VRB),
the UE uses the ACK ID that corresponds to the first
VRB i ndex. 4THi)s Scal €&+ th@oACR over head appropri ately,
i f the mni rm?a_llgggtih@&in the systemis nore than
1VRB. [0050],K Theref 0{’6, a.generalized structure is: mm

= M ni num &l {"dcat i 661! ppecifig hopping pattey\yRB / ( Nmm - ) )

- VRB index i UL ACK RB index b (F e

S B‘Eabae E?%ﬁleoﬁ?im P opRyERa ree%m%a&\%#ﬁ?,ME uses
aklOLEKI 1P khhScorlcGRAS &b MY R8I iV KTREYcAIS the ACK overhead
applicable for all UEes. The network can control the UL

Aappropestblyad thoymimanmesiongticrin decsystesi wgnarh ¢ham InVRBm
al l ocation. [0051] (2) Inplicit Mapping from DL PDCCH.
| p00S0Y S STHeuebEY, € geldigliRdistuatreippl i cit one-to-one
mappi ng from DL PDCCH i ndex to UL ACK | ocation in
frequency aNdntineMminymgllegaionc shift. This

structure trigs_t o[m ni me e Us)ACK overhead, but

increases the DL P over head since theoretically
e WEB ARG (ot d WHedt ERBaNSEhBAEA)  Furt her
there are sone &svenrlidsabagqky owheFDPNgyBIShésr 8 (UMEM)

schedul i ng nodes bgei proposed for real-tine
services: (a)~ Per SL}lé‘?gm"@ghedul ing: Wth persistent

A A A T B Mgy o i
DhetRIICthd Sonitrot e dHd AUK avghcidpydhcrtdstng didectdasiAhd rBinimum

no_l onger orthogonal. [0052] (3) Inplicit Mapping from
DellegBioBnd DL PDCCH is a hybrid node of

[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 ID, as also

12



inmplicit mapping operation with sem-static
partitioning of UL ACK resources. A Resource Ais
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e

all ocated, the e B can reassign these resources,
s ishusgs blaskauigltocateg! the ieNode Beadulrpasgign shese pespyicss, enelt g through

schedul e if the co ni_cat.i st supports. ..
SR, P o ST SEALD G B LARRRaion s
te b tsuéth@uRipsd iiedusieiticdl typys| THalEYcas ihdnt tBthsmit the assigned
Za off-Chu@&%C%.se uences that vary in tinme within the .

t pen@infydically ¢ %di%ffv%hu (#F) ypequsnerskthapayry hiimg within the

A > o L e n ] iy ‘
Freqendsn oDy Lk LTbiseR 1) PR ORCAGK MPUR Srwit UE
madultifieang ngdrGOMbrit freqicucye dividiac knultGgxingl (IEDME — code division
S?Igulllt?p gxenslg azrc%l\?})gt%c{%ar%d(bllgck 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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accordance to the ACK nodul ati on synbols (bl ock 108).

[0056] Wth the benefit of the present disclosure, it
w@h@algkibe appreciated that inplicit mappi ng fPONUEL008/052218

VRB d-$ t j I e A a i

TSI LB UL AR AT B SRR bcen

apir VB Biset imphiyib magppeigpdnidowith apblrtd ierpliditCartd oeicit dpeation in

is the nost flexible, allowing for dynam c reuse of . .

ABRX % s IS eX s 7hasTRAtAUL A aniasn et |iayt ks dpzigeble in certain

(insBmeed €Use of UL ACK resources) between DL VRB based

inpltcrt mapping and with hybrid explicit and inplicit

0 ion in m xed service scenarios ertai,n

ORFI Lo e Sy e R RV LR Bl fiba and UL ACK
[ D028) sdrie BUIABIMbIC HERdlInGiih alfBREhMEryDieipNeRMtddonVRBultiple access
allocation and UL ACK I D can serve as a desirable

baweng WeferpntahCEx eaplbaripaliaeg) veithe hyliid rquavgy wdiyisien multiplexing
i f.f. . i - ‘ ‘
o) aRee ALt Bl diting FEPAPERERN EREplpgge. Each

diUH siasdignad| 4 depbLosictigal [y(BiMcdSACT Wejudh&:, fxdiichURrics in time within the

mul ti pl exi ng, Each UE is assigned a set of cyclically
sl teed iy casbgliohde ZaGmeerneaPRyng n Thensanyingnets tipgeof the ZC

T [ ' t : ing. Th
R e B e g N ot at ed by
A dul at i nmbol.s., ] 00 n FIG 3 a

oi oy B O R HRBIRY 0 RERBEaLEAAGHLHP based upon &
MaRle ff SEORUML IY0aPYcREs AGKES$f NAERrminktién is made that persistent
determ nation s made that persistent scheduling is to

bechedudling i54e bi snade thappomyy PAIC O adleentech gor isgh¢ pdocation pertaining

| | ' i N P bl ack 2
ST DS S RS PR BPAFRp o
| Bxfaitly indbdddeinDhe PRSCHOGH kvinoRXGfT IKeyinpo(b{dukordd). The access

124) . The access ternminal can request a nonsﬁguentLal )
p&ihish G ffEcHy aj nesrecalel pertiohi pt the ayadiRdn ceslis phift ZC

O Gffend ir‘?Bﬁh%P‘Eoeen%ﬁ&o&ﬁ@%%ﬁa%{y Q{f@tlo:]&ltl%%?%ss ﬂ?&&%pmunication

nodes/ conmuni cat1 on pat resen sector o
c phths phdsatkn 1126 pectdifortdel (bletlen 26 ndf tlendctarmidadiok id BRck 122 was

was negative, then dynam ¢. schedul j i.e., | cast

pheRsl VA &%6% ﬁ;f | Erefhbre e iresc kD) i BiatlispRRgese tlock
| 3280081 ihg1i§ la¥nd Ahplidigy We ASKUL DA ORSEA b4RANIPbAGKe resource
resource allocation nade by the PDCCH (bl ock 1363.

[ 8GR }ioh mage Gy thk, PDACYeblakdBAker aspect, an access

node 150 can reduce the overhead involved in |ocating

anogdo] ACKnl BXG espansetv endtlerDhspe&s aur figel hedeal ®rabyeduce the
having a nodule 152 for dynamcally scheduling via a .
vPrertiead inselyed Bdogatglen WRBICK D resaansvets Pl reoige gllocation by

o BB AR £ o RS B £ NN s, block (VRB).
par sigliukni b4 psahédguiar nghisdsa sehadhlyisd oabr a physical downlink control
channel (PDCCH). A module 156 provides for persistently scheduling via a physical
downlink shared channel (PDSCH). A module 158 provides for receiving the
multiplexed UL ACK IDs. A module 160 provides for reserving requested cyclic
shift ZC sequences for enhanced cell/sector orthogonality. A module 162 provides
for receiving On-Off Keying (OOK) by access terminals in response to in-band

encoded persistently scheduling.
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downl i nk shared channel (PDSCH). A nodul e 158 provides
for receiving the nultiplexed UL ACK I Ds. A nodul e 160

w@e@siooaso f or reserving requested cyclic shiftP@I2US2008/052218

SSTL 3 9 8RR LRS00 o i o

bycducer sscrh€ddrinfalvad iim rﬂi@@ﬁ@naﬁ UIOAIOK blandslﬁmleel &6l DL resource
persistently schedullng £0061 In . in a
f allogstipn Ry eving agrodile d 2 fQrdetRivag dil?%)m@él#f/ lee}gp\aﬁé virtual

| Regb&dH %ﬁ%kqwmqun{oﬂﬁ%l lvﬁr rbP BRI %}Q \ﬁg%ﬁ‘llncé%ﬂeguhng over

responsive to resource allocatlion Ing a
maghhlyecdl ddwhonk cmﬁmlvchmgledgﬂmﬁihlaxl Aymsdlﬁe dé prayides dorareceiving

¥ B Blah SPmdb e 2t Pty A Toared chin R IBUECRS. A module
doyg bf%e@ P& JeRling ME'A(QIE%%CC%JH&Q Wit thd fapping. A module

provi d for recerving persistently scheduling via a
pﬁ%lmawddb\fm irgrRicstiver e}ziclmh alinftelZC( S@@@H)es i nendlahesd1 7gl/sector

pr Vi des {%/8 N %1%@&?862( Byt ? f)% S&g ng g}“aﬁgfg%%ggg ﬁ(gw) ti)y access

CY&inluﬁilﬁﬂl rbdpodée HERENE scotied patibRAte skhehlidgsect or
orthogonality. A nodule 182 pr OVI des for sending

O] B8P0 BHRESRS. Al B 85RO Bt co

Fefitonfpass the@nmihhmicatispeyttem 40 @ﬁﬁm}m] matudensupyett éon id@Hfacing an
that c nconpass, the co ni c system 10 of

1 r ol gediet aﬁ% 20y gt %csec?% il doBicy e er&a%klgatcget Radio
C@Eﬁm?eoggp §) @Brd POLT @vﬁ@& Sérvmd '@}}fkﬁ Wgﬁé&t GERRT BGSN) 206 is

Packet di 0 Service (GPRS) core 204, 0se Serving
GRS fBep o tum Nyde Gb SESNc2®6a (doliah Sgsttmced Mabile L(Emnmymcatlons

a interface to a Mohi | e

SeomTEE 8o (R hERE O] 208 R B 0 prsiniyee o

208 red vipa gmelsy bftiv@c[e@&ﬁ@ usér ?1ahg RAM 2di6ted TAGtr&¥and mobility
ane with related control and

provi des the user
P RTort SO oG EREU OB AnchonS gl 20 BEppceess Stratum
2508 AR A a5 TR o s

bet)@vean Go(Hhly R $18 ehvizat Quppyrt CRIRS (G(E}SN)F(QZ)TS&HJDWD t TNoU&SA 214
GGSN) (not shown). The | ASA 214 al so _includes an
s%‘? e‘ﬁ?lﬁii%shﬁlil s¥tiemearshiicius ey (SAEH o%}ncmr6216 interfaced to the

h@ﬁ’fa‘ﬂgﬁcg ngg b{yl'h% S?S(ﬁpgte Eh@G V\fr])gldgy h%rhsgﬁgaﬁen\tvﬂ; fr%%gd control

at provi he user ane at ed contro
rraiml hiobylitg wpport . TH’dﬁ&GBEa@clmnéZharcoﬁmﬁm@mmmiﬂcam &ME UPE 218

Mt BEERE S | VPO U RN sEr Bt g s (OAEF P fp gistibution of
%ﬁg HBRSSRYES the NIR SRBEs@NPlakis %URJ ﬁU?E)EﬁEﬂtélﬂs to IP header

) pertains to | P header conpression and encryption
of:om9@851dtatalad SHaTERie), Oﬁléﬁndﬁaﬁtr@ann&;ftermmt@n@fﬂé@l@@@ gackets for

a rea ons and tchl of U
Sg%gg ?eaosgnsuém CPW 0 Tw i3 support %% %ﬂierno%ﬂny The MME
UPE 218 cornrnunicates via interface Sl 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
(ePDGQG) 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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UPE 218 conmuni cates via interface SI to an evol ved
RAN 220 for wirelessly comrunicating with UE devices

WQ@2®8/0p06063] An S2b i nterface provi des provi deBCT/082008/052218

u ane. With rel t i) o]

o S5t ot ol i it RS ARG " (O sk dRRChqngork 230.
GrugwaYlataerDiprk223 oty dewinr ecesior bxacabhl peliRsSSe prédat® piicket data
(WLAN) 3GPP. | P Access conponent 226 that al so includes. .

angivack g ab B¥rapnciRs P Ackafdatetwark, 8@ fqrireyisige @f {& Multimedia
t ' e e r L pTels! 3 :
PSP R oo S0 ATt Get® ARS8 3R B Wi
béurenongercatand ewpertnahy plEPR andrnqurl GRR eicpas kytteohat aAn Rx+

netwark or gn intra operator packet data netwo e.q. :

F GHOcGU YRR o Bt U Gabegt dnp Ceher 230 %ind ' policy
SRY IcB&ingTRIIS REACHSEIPCRIF23IPOWAICHCHN fRERBAFS QG via an S7
and W functionalities and supports any 3GPP and

norerERRo drcesdvedystiatsore)2RxHhe Sit mtdriice ppvades deagsfer of (QoS)

cQ ni cat,i on betwegn t t,data wor.k and .
o O B B m oS I R b B e s By gt poin
| (PCEPY (ERNEASRKING ANSS S¥1 dtcfacS (i Nt BARAAGRed ) RPables transfer of
evol ved packet core 202. The S7 interface provides

t pelwsKiptiorpang @ytheniiesttion ydagh dorc Ruthgitirgting/Ret8om #ipgn USGRECCess by
y oL . . b
el ORI Ao TR L RS 250 an

esabliagrtacansdvdesofheSudes qiliet with fsdedwbhesit eBiability support
dgta for authenticating/authorizjng user access by

i Retarern aitigted nan dPEPVEdcrat két andpihe SAdLANG08 2heyme

subscri ber service (HSS) 234. An S2a interface

pi@sdties It skould br apbrenratadi thit watlassecbrommicaionasydtems are widely

bility su rt between trusted non 3GPP | P access
PSR B RAE VAT D 6 ComBBRtPR CoRn) e el SORE data, and
appr&ti Thed tRaimMm8l &S nfMIPTHALESS | 9Bt SEGABIcALE supporting
wi dely depl oyed to provide various types of
c epmumInEation vidont bitle dipshbushysigcthe ayatlable apdersgessmrees (e.g.,
T .SySt e | £] - .
o TR Ch R Bl B, PAGEERP ST RUALATRERP R s inctuce
Z h@((tjei mlgviﬁhibﬁ %uhipﬂfﬁbb&ssy(ﬂlm)l'%b eg@temsstirﬁ@%cgvmmﬁ multiple access
andw dt and transmt power). Exa es_0r suc
mil PMgbesyatcanss seayancy r%Veflﬁ’é |rwa%pleg?ggesai(€l>§%hs nts &P LTE
a e \/ : |
(%Ws, QMog%Ylﬁfr@%@gné 8%isfin thatiBle (Jl:s% l(@bﬁl\@&f%@%ms.

systens, ncy division nmult e acces
E t 3GPP LTE t , d th |
£ FESL 0oy RIS off ntiFa F: O8O ) SR, system  can

[ ORQHan&RRBr bt cEBmMMUnRIaBES fdFuthiiltiple8riddlER8ISrminals. Each terminal
communi cati on system can sinul taneously support

c 6pmImInicates ovitlf ore puMOrpbescvitationesé: trasmisgns, onedigHorward and

t %V s%qlnkgomufgr\gvglldeﬁ{l%\/\%)tr go%ﬂﬁnlgﬁrreﬂcgg ?o El%sc%m%lﬁ{iia?faﬁ link from

Vi a ransmm ssi ons on or war an reverse I NKS.

The: bayewattibrsi ok theoferrd@als| iand )the etwirse liak t(be uplink) refers to the

comruni cation link from | ) ) o
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.

[0066] A MIMO system employs multiple (Nr) transmit antennas and multiple

(Ng) receive antennas for data transmission. A MIMO channel formed by the Nr
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the base stations to the term nals, and the reverse
link (or uplink) refers to the comunication link from
w0 b@soexind nal s to the base stations. This comeei/vsi008052218
i : | ' i ngl e-in-si -
i e R el e R, RecBp Bt PRy chanes,
( M) ars YEsb @Blerrb @ QOS] spAtiM Meh SIS tvettere MR Odsn iU IV Bl Bach of the
(Nr) transmit antennas and nultiple (NF%) receive
ani;endepsndeat cldahéels todespondsio ardimAn bV e RIMNE syfsesniech provide
by the NTtransmit and NR receive antennas may be
dEepRpes S ToRPIRs (6 Ghd dpEsH ShToug K ndldéor grataR tghiability) if the
QB ORI FEERGARS QRR Fy IS ratlf GnroclivBlafonnas o
catihasiponds to a di mension. The M MO system can
provi de i nproved performance (e.g., higher throughput
angiery 9r RNEVION §fsteab Ish%aoyr)s d fimkhBvigddi dupdxa{TDD) and frequency
di mensionalities created by the multiple transmt and .
r deesige dankes N )apwstans. |Inze d DI gosem, Ahovifpuwyasd enéreverse link
S ; ti I Visi | ex. . e .
P ofb 85 fib B PR Ciph | e B b ERHT Btinte attows
f dievatithadiogl of e doseard 1ink chamBEib®ThO RS cAE ¢inkrRhikie]. Shi®enables
frequency region so that the reciprocity principle .
aftiCopfeeshBOIBE {9 FRITRGnIrPMih Beanfoifaing £4imoncWantestandy bk when
! BRIGAY B A GABR0G] o HOLS, poAP! es the access

point" to extract transmt beanform ng gain on the
f d L when tiple gntennas are avail abl e. at
¢ RIPRLCe kTt ™S Hoohls raillb gt ov i &% soguicBion system

Mdtdord@hg t8©aE S§pitt Ll IRSEat6® MUNKERE! HHInB Y60 €AP) includes multiple
according to one aspect is illustrated. An access

paitaanBgEupnmnciind pdise s Ohandi 9oe argtherningluging s, angnel 0, and an
SGHEL19,00008 302 208 0B PEE 3 AR 38 ror e

OBht¢niid\Broapl BoW@sr,amereSHiofswchk QhtcBAgsmantbenidizgd doPeach antenna
however, nore or fewer antennas may be utilized for
e SEWDPantessinicgnaRh 3 | péddd & Mesammunicaioy wilrpnieangs312 and 314,

c Wn@&%%@@%‘%\%ﬁ& lqlnthﬁﬁﬂl?tsin%aﬁﬁﬁtosﬂ:éess %ﬁﬁr@al 316 over forward

ant ennas 314 transmt information to access
t &nki328| andlEcave nnfoomatdond frbmnikcc8X0tcamohatl 8t&iower reverse link 318.

informati on from access termnal, 316 over re e |link
3%@965 &%rgg%al%?ﬁ% Ragomgpunicationwith, gteiag 39? aﬂX ﬁbiﬁfvhere antennas
anhenR@s08Wnand inBBmati¥ieioCa Rk aRARI3P0 dRE f39Bird link 326 and

transmt information to access term nal 322 over
f ovomeednformiti@rBoranndcase tainira] 822 overaevasse linkoiddabreEPD system,

term nal 322 over % e,{ink . 324 In a FDD.syst

c ST ISAR b T ke S TS *350 M o576, i B AR Fohency  for
dichhBlu@thtibn. epeRaMpic0 ForRMUAL Cab i AR, ukoh defa@bmR! Bequency then
forward Iink 320 nay use a different frequency then

t Mt uspsldy noyerpelid 368.1 i nk 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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[0069] Each group of antennas and/or the area in which
they are designed to communicate is often referred to
w@2008/0s864 or of the access p_oi nt. In the as peceCT/US2008/052218
alﬂ&%g D& ogcgfo%p\%?rﬁqgl](s ?&ethg%?flﬁ% ctc?%ctg eﬂg %% %n(ﬁ %%4 Also, an
CeEs %P meonal’s in-a sect or areas cover éd by

a@c@S§ poiat nting MRamfhity td ﬁamnmm hembd ammMmay sdaaensa rrﬁindornly
i nks 320 and 326, the transmtting antennas of acce
pAIrAYEBBDClcTage L8UtsS éﬁ%SdPWfﬁ@nP%t%%c&éﬁs tegninghy ﬂ%@@lgbh@mg cells

di }%E%Jn aEQ&Q sfat {rgﬁs'rrﬁtt % tfu%ﬁ%ﬁ‘ﬁ gm%k%%enfngﬁ LIRS access terminals.

er ent a cess term

a poj nt usi n eanf.or to trans t to acce

PEGEAD P ALt L Pl RRN S 0 e b3t St 89@%%0&’3% with the
C@éﬂﬁl‘ﬁf&lﬂ B%B naf ol B eFeed B ACHEaEEEPSMNA NolldIB, or some other
nel ghborl ng cells than an access point transm tti ng

FeriRshogy. sipghescentamingl t @apl dlsq tbs aelisds 8n tagepisntarginal, user

(g%l‘}ém @'Klﬁé{?cg %&%}ie e% n(t)rn{%%r 1CQ§or?d£V13(ee gerﬁlflr?atl' epcge%stgr%nflﬁ or some

m na
r@ﬂeffeeﬁlﬂdu)g@zs an access point, a Node B or somne
ot her term nol ogy. An access t er m nal may al so be

C‘Nd?@fj anFREReR] S HIBEINUN gbm WBGh 2SO0t BFBantHer sfstem 410 (also

wirel ess communi cation device, termnal, access
t Gnorvmat theraceompomthead a receriverclystgm. 45[0(I@lm}<n6\mias 8cdess tgrminal)

bl oc ram of - an ct of a trans system 410
Ci SO b b0 MR IS aBinsf 53 SR by ke Y & fber of
436 BLSRs KHRYIdABIrea Gt JoRfddNaltd aitngdndM M) 8ats bRIssor 414.
400. At the transmtter system 410, traffic data for a

ofy.dat [ -
AfOPBL 2'orh SRt B ol Bl SRR Ao AP SRS wransmi
aantasecTX éacpratatsar g4 efamats dodas) and tittedcayee theatraffic data for
res tive transmt antenna. TX data r 414
f Btdhegeda Sigesabbased R o Firtar R od e Recs saied toa i dgfe stream to
gml&actéﬁ $lisgam based on a particul ar coding schene
l ecte For that data streamto provi de coded dat a.

A1 excts i B B Bt S Cafh pE BTt ggot due

pubiag cd[abm teghiiyfésc alrhy paok Ei@twl’is dapisalab tk@oWnt didd phern that is
processed in a known manner and may be used at the
r SEaseysed i § kpeyn fennast andenay bhasehidbereceivgpyisiea torgpiimate the

{rgh% n@ ﬁﬁﬁcgl F atﬁelg n?ﬁg%lggééiegé} ﬁ)g %F&‘ cf)(%d cﬁa?& E)r%él@ dgth rs?r@zgﬂl is then

patddutatdda(l ayoshunhtadl | raappedhdae:d( en G parBE’lSKz: n@lﬁlﬁ,ﬂonEE&ne (e.g.,
sel ected for. that data s ream%t d provi de

B SKear WORR VTS, onrd-GAMY peifesd UBh they- dbiAghtream to provide

Ml BkibR @yrﬁlgf)ls e ffﬁ@ dgt%trgte Séordﬁ?nhﬁﬂaﬂlogﬁlag&{ fdr r@dfl{egatp ¥tream may
i nstructions perforned processor 430. [0075] The

mbd dbtatmiond by msolistidne rperstbtmeﬂah}apmwss@mﬁéOar e then
provided to a TX

[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.

18



M MO processor 420, which may further process the
nodul ation synbols (e.g., for OFDM. TX M MO processor
wa@2@8nyme0 provi des N T nodul ati on synmbol st r eaPGI/US20DK/052218

t WRL:%{& g%%@@{@i %%%%c%gg% g%ggé)%%as J Pes?gcrtitvgisﬁnbol stream to

b peoVlidy drieng niwtt ghilsg bignilk, ems.mbl@érs:oﬁﬁltlbhm(ecga,t angiffes affilers, and
and to the antenna fromwhich the synbol is bein

t MBFRIYPEDSEC prtassyi sttt ip Rrp‘alﬁg mm%&lat%k@gméééit%% 905ﬁ@nsmlsswn
PLOGERS ?\flh@ofc%%?e@t M%mgm Thod P]%Laﬁ@ QaﬁMﬁ%rggleQﬂlrSﬁgh 422t

nore anal og signals r conditions
appl thén esysnfiited fom, Vamtbnnpcéiaghtonph dt, enpdotigelsi gnal s
to provide a nodul ated signal suitable for

t '[(ﬁ]’ﬁr" SSAORCOVES sybheh MiVihCharAftted NEdMREH sain8H are received by
s fromtransnitters 422a t hrough 422t are then

aretgnneed S dirongh 4pdteriatheszaeived pigngihframsgach antenna 452 is
?isch%;edl \(/)ell Yes %9[3’771]68@(7611- ﬁﬁr@v&grﬁﬁy il lf"ggéh.t ch receiver 454
at'e ed” by

ansn1t re recei

apbRhnas (bEgZaﬁItm ow:gbhﬂ&zranarazldmmbemreet@)ehvfeq)esﬁwaéceived signal,
fromeach antenna 452 is prOV|ded to a_respective
r digdtizes thq Eodionad gignelip pigjdu smplesgad fyrthice prasessgsihe samples

C@(p otfidg%sto(g)%slgmple %’F;Jréc%fv%d” Q}gﬁ?ll)dl str€sn. and

convert ective recelved signal, digitizes

|t d | e d furt :
w%ﬁ%%&EM%%%%%@M%ﬁWMM
" GARBOIV QebanSYFHRl N3 trEQ@#MBrs (489 fked\on RX pdAical P Iessws %rocessmg
460 then receives and processes the NR received synbol

stqchainye tq piovidR Nze sletogieds sysholssrsems.omha Rgadaty pracassor 460 then
r ﬁ%o%ﬁﬁatteg rc%‘fn%ér tﬂﬁggie%o c eﬁc% getgc\fec{j g}rdnl\{ér% esﬁrggtrg % ?gcover the

processo

daﬁffduldatheﬁxr tﬁeldaltaerstrezaﬂes:rh@qﬂo@smgj&gz RaC hatepeetsdr 460 is
synmbol streamto recover the traffic data for the data

stemalemeTiiey iy thelarcsiongehhy RX MAME prosewseistil aslglX data processor
f d by TX M MO

R L e D D ATt Y ransmi t ter Syatem

\Mt(?ﬂgﬁ 007 ]@6% ﬁ%)?c f}?oﬁ‘%lo lgaug E'%%gﬁlgglgvg%ﬁldﬁrtg?cb%ng matrix to use

P(dl%%&@rbég@) f PEsBdLRE @0 FoFRYIBS @ fob B MRRSASBage comprising a
conprising a matrix index portion and a rank val ue

porttidoimdet pogion amhe rendvelusepdriietk message may conpri se
various types of information regarding the
Co080Ni CaTlicorevietsakligkn aaasageh@ay eoaiprisd \daibas Syp’ee ab'ﬁ information

The reverse |ink nes IS th n processed by a
déftgérdé%%s%?m%%“%ﬂi‘gﬁa@@ dhe Eecsivgd slate srepime Elaft ggverse link

f ﬁ{é: f&g@ Ygriagh &Bcé%@&?bftar?}@r@téc gl‘?)'& oflat @ @H\:‘ﬁ GRoHdBeives traffic
nodul at ed by ‘a nodul at or 480, t1 onéd

t datador ¢ nembedd4duta hraaogHroth 4rdataasvarder 4d6s mOﬂtlbd:dUacé(modulator
t 286 ' %(r)]g(mlone%r b?lytsrgﬁesrrrrlnéers 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 system 450 are received by
wa@paosneasd 424, conditioned by receivers 422, PCT/US2008/052218

d ul at dul ator d.pr . by _a

R RSP oS 2B he o dEmip R R BEGRSfidw Bates then

nmpaRages thearanittd adsdaye.t he recei ver system 450.

Processor 430 then determ neswhich pre-coding nmatrix

t poog2f fom gethem, rlb%igalt &%nﬁ&?'ﬁé’rcmsﬁﬂed'\%tgr@éntfd"@hannels and
processes the extracted message. [00 82] In an aspect,

| dgaf6al Clenagels. eLsglaaleCertaé sﬁEHanedls i qonpriGem Bm:ddc@h £rmelos Channel
ntr ol , Channe

o DC A b SR Eb sl o R eds e SpiaBLE el nfopmstion. Paging

DCoﬁﬁélnCﬁhnﬁeprP@CHQdﬁfﬁﬁ:W RADB Y fiel Qﬁé&t t"rzﬁ{sfer \Ml]aagmg information.
information. Pagi nér{Cont rol Channel

DMldhgafsh@pnttcﬂéihatm M) ywhigh n@PqnnHﬂ-muttip@mt DL channel used for
0, 0 0 SRR GAEFY SIS ey guting v

anne USE

MabitttaredformBtioadeasic andeWdlt Maasts. Smvtatle, éﬂ’k@l\@)abhshmg RRC
schedul i n% and control information for one or seve
MPeisctions (fhis aphapnela iy Oplye 8¢t by's Mg thrRECEdYh é\éBMﬁn (Note old

LSS0, LY R Pl PR, Mo

( DC@ip! thst tPnisnﬁtstdedipaxbahboMrol d]hﬁt)ﬁnatlcmrmid whdbné&lEsthasing an RRC
transm.ts dedi cated co tion and us

UBSREThg M asse EBgIRdc r%‘ﬁc‘? SIS EaMPIiSSY; & edhted Traffic

T@Eﬁﬁe@ (I@P@HR el Bick %‘Wmtst%%cﬁ‘ntfﬂ@ %@éﬁ&ﬂl difaghél &ea%%ém%lone UE,
, ich 1's Point-to-point bi-directional

c tﬁaﬁhe trandedifonteidfarmatoe lWRddftion, @ NeiltigasnEfaglic hannsb(MTCH)

(iR bt O harml (8 bl R e Ry 2

transmttlngtrafflc data. [0083] In an as(g
UBSpor tInchndpRAcs Biesnorta ameéﬁ afnelgsilicchifoUpL amd UL. DL

ZE‘%%%B&J&)CVI\}I’]@F@%I %!élﬁgr X Bf&%i g ?glgw gﬁtg&%%%lhak Shared Data
Pahame! DBMTRCHY #(H) Paging CRGihet (i?CH)J o €H dbr dulpppo et E power
fJ%VV'm% ﬂéggf%@ﬁ ela' S?t'e@?z'ffﬁ %ggt@ib k th‘ ﬁlﬁ%ﬁgérkoe@ i over entire

I @SIPULEE Snipe NoCATYDR sU8ES WRichoEbe GRRY Bt /ot  donfol/traffic
channel s. The UL Transport Channels conprises a Random

Acb%msISCﬁlamHél TremaCH)Chaandte q@mpmse@ad?cﬂmdbm(mmﬁhanael (RACH),

k Sh UL - d |
Bk rener RN LR SEAE 1 98 Culsel {OhsBer) and
Cbaﬁﬂﬁy Sf 2R HanaBRNTIR) BHY [0S &?ﬁpr@% a%lét\(of?lbﬂrb'ﬁ@ﬂnfels and UL
conpri ses: Common Pil ot Channel (CPICH);

Sykgtebni zati on Channel (SCH); Common Control Channel
(CCCH); Shared DL Control Channel (SDCCH); Multicast
Cpoasapl Chieniddl PHMCChinneBhasrapriddk: 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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Assi gnnent Channel (SUACH); Acknow edgenent Channel
(ACKCH); DL Physical Shared Data Channel (DL-PSDCH);
wQRooROYEs0 Cont rol Channel (UPCCH); Pagi ng | ndiPEr/v82008/052218

nnel . | cat I T, | I
P RO b R AR RPN R SR hefncicator
( PRAGH) ;(ASh@HneShatddRieqyest Ctlhmal gsRAQAND| ULCBh{silal Shared Data
Acknow edgerrent Channel (ACKCH); Antenna Subset
| Gdreesl OY L dRANd): Broaxibeng Pilej{ahaagelBailfed): channel
(SREQCH) ; UL Physi cal Shared Data Channel (UL-PSDCH);
Bi#8dband PWlot @salpavsl d¢sBPbadHpboeO 08 deWeabmhles dfethe various
descrj bed.abqve incl ydes . nmp) es..of the various .
a8BEbe T i o coust. el Esub IEHeSTLS B o RGuBHE opmbination of
e ¥8iPorcARCoH MahbE1688DFR PulRe Lo EREMANE McSvadlous aspects, but one
met hodol ogi es for purposes of describing the various
agpexdisarypsifilloie thsf adr @anaegogsidc| that ananye fugther rgynbinations and
r ni t : r C i i nd .
o BFRARARs s Al e D PR AR pgendegt to embrace
specuéh eledrativhs] Mmbeifidetbrispaeharagienattat SlicWithin the spirit and scope
alterations, nodifications, and variations that fall
wet Hierpppesded glaims. and scope of the appended cl ai ns.
: In partic . ' :
0B8] ono pos PaTLaF afe iy L kaf NG ok R BEh e ormod by the
debdweedescabed wohponaitst demceandirtines, | syktemst el tler hike, the terms
(i.ncl ydi ng referepnce tg a "neans”) used to descrihe
s @eﬂuﬁwﬁgﬁi@e 5 & "Phrenubed o doorbe %ﬁﬁ&?ﬂpaﬂ%% gre Intended fo
OLHSENPLSE LAELC RERAwisE OinBRY%cA0THOREN boMPbitht POELRT PR forms the
the specified function of the described conponent
( epagificdafuhgnet pbtked desqubadakenpinent ey, thfvnglonabtquivalent), even
structural ly eqyjval ent, to the di sclosed structure
oot et e he B iienc 1 ShE5HErSFutiny Sl Spatorms e
eX@EEbANY tis B&etrSillukiatbdicterhMERr Shpetts. Wil thisalegdP® will also be
recogni zed that the various aspects include a system
ascopghizechthag theovgsioue pspestedagiude pststam Havelhgs a computer-readable
c r- c ' t [ r ] e
o B SRR G R BTl RE o e pers andor

addiritd efithe wixiidi8 nacth@dst i cul ar feature may have been
di scl osed with respect.to only one of several

i A8 hent at 1®additigncwhile amarculatfeyarecBapihaes bgn disglgeed with
0 . roi 4.0 ;
PR S AP AR B RIS i v
pant ioccuhare appl feaatreopf tHo othve iepleaamintdtiont ashmay dendesired and
"includes, " _.and "i.ncl udi nrg" and \/lari.antsF t I?]gr eof %Ee h
uSHTAFCRYS FRErAnY Ve PaPPEaUIdE 4R BHPbn TOr E IR dhdighe terms
t hpSRIdEET MBdaFifclufingnded (i tRedIHSIY sl @ SBHRGhe detailed
simlar to the term"conprising." Furthernore, the

t deseripport onthewdals, thessi teime are eertistd 40 be dnadessor inpt ingimer similar

of[o %hréeteICI’Ill a‘lccl;rr?lprlissmngE apltlrtﬁecl)’mgree, The {220GrC Iasu tsedCin%ither the detailed

description of 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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[0088] Furthernore, as will be appreciated, various
portions of the disclosed systens and methods nay

wo pBe6®r consist of artificial intelligencePCrEsivsies2218
! earg ggCh %Ipé&%\ﬁ"tse%gcgr Qﬁa rCldll upo%?a“?g %IQ%H %1660@151%151’115 OI' Proccsscs
sub- conponen processes,

nmpetieim cinthercdy go mﬁdemmlbnsv@&Mrsymaﬁisl a’mdsmeﬂhedH ﬁiore adaptive as
net wor ks,. expert systens, Bayesian belief networ

f &r@&lwsr SHrient angt inteligsng B MY R sxamplesads jos Tinfarion $he evolved

W ocl@@&g 01ﬂtn5ﬁ5dea135 % n Gr %P?Pém(geda?aefr‘é |cNconditions and
an rocesses per or nmed y to na

poppommstmsf fdrh dlesipit dBEXdIRIX metd adskemalcermdapbnsy e)f asn implicit

wel| as efficient and i teI of . exa
ARG T G| Ehromere Pl oy b Al AN g PresiEsqaeactions with
P&HNamcNAES nBlhBaOuARE Simikk cOiBdhRt data traffic

condi tions and opportunities for flexible DTX-DRX and
mik89iet er nilmaickorlsthofxempliarptyistints destriteduiiptai mythetlologies that

T N G T .

SidpackiBed Gandkfei@dsto J0O8Pflow rala(?rms ofhildr 9&@6@&s&fﬂslmphcuy of
systens descri bed supra, nethodol ogies that nay

| eprlerasionedicimethedodogiense shawnandidsaribed eseeerioy mf Blacks, it is to
;Tl%E tu%getjgt%gg aﬂ& ea@ﬁl%?ﬁ&{dl t%gtdth\@/' ctlenrneg f ﬁf)]%gtcﬁlattt& ?%Y)??lﬁllted by the
ow di‘agrans purposes o

e»wemﬁthedrlocﬁshss mﬁd‘ﬂﬁidd{sqgaﬁsc@r & &ﬁiemm afﬂérsi&ﬁiﬁfrlcbﬁdlrrently
as a s s of blocks, it is to be undersgood and

Pesihst Blpckngron w@a&u%\.dﬁ@ateélﬂa]deé?scrrla@tq prejng Mgjeover, not all
] iMsh8dd %c% e& !aeng/laﬁ&ﬁ th@Fhe B0 g e ‘El'éﬁcrﬂ;@é{ herein.

occur in di ers and/ or concurrent
o%wdnmhhbnMBSMmmmbmhmﬂmr&mﬂemﬁedﬁdndmdndhe¢Mo®eddmckmedhmenl

her ei n. over t all illustrated bl oc be .
rarfurar%l&e@é PG sLareinon Fharinls Rbwer Y iue eSS porting and
heh 8 fBrinfdQich IARbdYogidst toS E&H}Blﬂetg eTflé‘ hdrhe ﬁrtﬁ%pbieﬁiaﬁﬁﬁgture as
that the nmethodol ogi es disclosed herein are capabl e
b@snghsnem g6l intendgd & tchedrepass angeropetet pragrarp accessible frorn any
facil |taQ%dHﬂe? qrtugg and tr ansferrlng such

msYRBUSI B EEc f87IK ﬁ% ars) ﬁ%e termarticle of

MpOUSORCt ur et aBowldeBe hgipeddiated Sthitnta@pdpstehit) RINIGMRRS Sor other
a conputer program accessible from any
céﬁp@@@ﬁ-m@a@aibr%wa@kw%em nagly thagds sad t%b@nl%porw@tgé]byl reference
pgﬂé ni I?I?C &5@8 'h@lte oﬁlg% th%@!c Vﬁﬁ’? h%mhe 1 H)WE) ?E rxgeﬂer%a? ldoes not
|sc sure na e or 1n , a
I soificidwith cksting dofigaos, e’dth)Ent£b6 behre dishles@t imdterial set forth in
| Corpo&eted herein 8n|y to the extent &Mﬁt t he

dApEatEdATatieh 2 tadks eHERt resRPRYe theufipronys 8t prgficitly set
d?(gﬂlpﬁérélﬂ@ﬁ erSdddl @lgsﬁmrﬁhctﬁf rﬁ?xt@ﬁél n%of‘ﬁ(grgt%H %@re@%ﬁféf@ljence Any
set forth % | S i sci OSUIg such

extagarial, n@CES SN yherd:df,ethdt ischaid o be am:oepqarhueé iblyl ngfeg@tce herein, but
forth herein super [

| W@b%%céa“ﬁ rﬁ‘éilISﬁlng eif gftépégsggélefn%n(ﬁ:aqqﬁérle(g%;c%sgre material set

PEsHH Rl QB Anly bOFhcorSordd do R BRehtNART ROCEIBEE A¥ses between
reference herein, but
that incorporated material and the existing disclosure material.
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whi ch conflicts wth existing definitions, statenents,
or other disclosure material set forth herein, wll

wW@i0g/08360 ncor porated to the extent that no copdT/U81008/052218

ari ses between that incorporated material and the

exi sting disclosure materi ab XE@EI\/S What is clained
is: 1. A nethod for mapping % r equi pnent (UE)
umhdaks dldkpedagknow edgenment (ACK) | ocation based upon
a downlink (DL) resource allocation in a wireless data
packet communi cati on system conprising: dynamcally

schedul;i ng tjhe y r ce l.ocat i f I
one DL 1Vi rt fj“ al m%{gggurfoge Tﬁaﬁjgﬁ{g (av?zﬁ)e‘;o %ﬁ%ﬁﬁ %ngei(@?z}] g&gﬁltk (UL)
Ubcldai1¢dpemicht (A8TK Y ToRtionnipls¢ Cudnya dapiatk (D0 )aesource allocation in

cor r,e?pondi ng cyclically shifted sequence for a

dyams ?:Séldlﬁ"? PEElffé aRmBnIgRtionsysted CREYHSAS0f cl ai m 1,

wher ei Q. |16 j [ [ a f]

of & prep SR sontaMREITAUCIPY (BRIl bl Ryt one DL
onetudlreddiitc¢ BlocB (VRBg amdt hod of claim 1, further

conpri sing:. persjs t sche i.ng,.a UE without a .
Phyol O Uk Abh T Eeta Y P BBEET B obat Rgresponding
apge1RSD sisfbd yeqlﬁa%%ﬁgd%a&%hcﬂ%ch&mwwhe UE i n- band

in a DL Physical Downlink Sharéd Channel (PDSCH). 4.

The nmethod of claim 3, further conprising receiving an

On- OF f ,Keyi i gnal. f he UE in . t .
- band ncad gkt AE GBBCH: BOT THEDHUS BRaR; fomprises

3 mabpinghefirse efMp phihing cHuRdphialRB @shgedhildgtiansds di¢ UL ACK
uni cast PDCCH all ocation; and inplicitly mapping a UL

ABR. | D corresponding to the DL PDCCH. 6. At |east one

processor configured to mappi ng a user equi pnent (UE)

uplink (UL) acknow edgenent (ACK) | ocation based upon

a downBi nk (bt metlesiafrctemal, fadat comptising Wi r el ess dat a
packet coprmuni cation system  conprising; a fir

modul e PPISIIENarhedling asURedithew ¢t ?%@i%kaném?&%% &hannel

alpoeety)AoQkiofladgeast one DL virtual resource block
(VRB) ; gnda second nodul e for receiving a UL ACK

| dent i x@rcitly Bhcadmy iacULl xCikapipefdr ttbe dJIE ontbesponmdi J. Physical
cyclically shifted e for a dynamcally
sﬁ?@'&‘&ﬂkﬁ‘@ﬁg éhanﬂeli@ ' program product for
mappi ng a user equi pnrent (UE)

4. The method of claim 3, further comprising receiving an On-Off

Keying (OOK) signal from the UE in response to in-band encoding in the PDSCH.

5. The method of claim 3, further comprising dynamically scheduling a
UE by unicast PDCCH allocation; and
implicitly mapping a UL ACK ID corresponding to the DL PDCCH.

6. At least one processor configured to mapping a user equipment (UE)
uplink (UL) acknowledgement (ACK) location based upon a downlink (DL) resource
allocation in a wireless data packet communication system, comprising:

a first module for dynamically scheduling the UE by a resource allocation of

at least one DL virtual resource block (VRB); and
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uplink (UL) acknow edgenent (ACK) |ocation based upon

a downlink (DL) resource allocation in a wirel ess data
w@amRe2160NTUNi cati on system conprising: a  PCT/US2008/052218

conput er._- ' . r iy sNg; i . . Of

codes fo ?goglgglg(?(lﬁl ge g&% E%C%%Qd %FQ 'ﬂ}tioA%wngir%n@%%rl (;Ii gﬁpﬁfge} B’emapped to

t Beotdespoydiag cesall¢ ghiftkd eapkh@Yoph dadarhieast schaduléd UE.

virtual resource block (VRB); and a second set of

codes for causing the conmputer to receive a UL ACK

Identifier (\ LRl 1shdrhM At OBy Y e sReNA t (UE

cycli czl Iy %h?%?gg@sgqé%nceﬁ?’g?&a Otéyn%rﬁqgéalal 3& %hﬁgnen (UE)

s opkedu(l@ld) ddkno8ledgeman PACH)Uscafion basgdpipog aadawagink (DL) resource

equi pnent (UE). uplink (UL) acknow edgenent (ACK
i R TR e R b o R S
al | 0cabicBpifer-Reathbie hRIRMALMmPARKEt comuni cat i on

system conprising: neans for dynam cally scheduling
the UE by aarfesoarefecades buaprivng afcomputee toisdynemacatly schedule the

e T I NSt

cor r espondi age&dnel de€ 8F bydes ol ERMingaHE eB®ButPfo Reeive a UL ACK
dynam calbb/ scheduled UE. 9. An apparatus for

aldppéficedDy) prekgitly oRPPepId HROIEEPYN @&ﬁrﬁhcé]élﬁgélﬁggff Fs)éq?lgnce for a
( ilc&?é%cﬁlgﬁhlgcﬁﬁﬁq upon a downlink (DL) resource
a n

ocat'| in"a wrel ess data packet communi cation
system conprising: a scheduling conponent for
dynam cal ly scheduling the UE by a resource al] ocation
of at Peast ASn&PPRatys r o aMapRIagy ¢ Bch| WEMVREUE)anplink (UL)
" . i =¥ ) | Cfi o
RIS SRIRONER) ko 251 1108, AobyATBU BRI S i
shivitedehs detgpecice commuaicdiiomsyscat, lcpmpokiedul ed UE. 10.

The apparatyus of clajm 9, er ei he schedul i .
comondhei | Hyef“%whhgﬁ?d%% ﬁﬂt%ﬁoy& R i%ag?i of e
agsé o JREQWI&& catd ons to one .11,

The appar at us of clai rg QI%B)further conprising the

scheduhieags donpesenng peldi sh@kt Identfigre )i hgplécityE mapped to a
i t hout Phvsi | link t | Ch |
D ED AR AR Yo TR DI R ERID R B

the UE inband in a DL Physical Downlink Shared Channel
(PDSCH). 12. The apparatus of claim 11, further )
conpri i ng e appaaiuyi oy BepHBAcHtusebrkgmas () uplink (UL)

: ggggﬁ%@g%@%%@%t% %a%npﬁ%&%@%o(@ﬂ) qgsoH&ei dMocation in
a wireless data packet communication system, comprising:
a scheduling component for dynamically scheduling the UE by a resource
allocation of at least one DL virtual resource block (VRB); and
a receiving component for receiving a UL ACK Identifier (ID) implicitly

mapped to a corresponding cyclically shifted sequence for a dynamically scheduled

UE.

10. The apparatus of claim 9, wherein the scheduling component implicitly

maps a first of a plurality of assigned VRB resource allocations to one UL ACK ID.
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13. The apparatus of claim 11, further conprising the
schedul i ng conponent dynam cally scheduling a UE by

Waini0sasx16PDCCH al | ocation, and inplicitly nappPCLyUs2004/052218
ACK | D 1$07 M 93P O?&%a?ﬁ §001I %‘ &D%herl%ompn gh%je fs%fleduhng
a user equi pmen ? to erpret mappi n

( tbhpadkan psksdgeane @Ehe(dﬁﬁi@ d QRatwitioubas ERﬂlySlbﬂn mwnhnk Control
dommlinkgégkiDresource allocation froman access

ode

i hansgl ( delogatiRe Ret CEBIRHUNFRCREINg SYshe ID for the UE in-
S Bg: f h

CRPR 3 DI SR AR P TA 0 [0

a reso cation o ast one DL virtua
resource block (VRB) fromthe access node; and sending

a UL A t|f|eréP%} m{l)f Iy magléedtoa
cor res ndu e@l}kﬁr?tb‘ PT §faioh{ bR T squBHE BT reffing component
dygargueal ﬂo%e@&tke%bﬁ%ﬁj’ieyg{% (O¥e) BAN AP fheA i cbfonse to in-

wherein inplicitly mapping conprises mapping a firs
oband gricadiagiin thedIDHsHi gned VRB resource al |l ocations to
one UL ACK ID. 16. The nethod of claim 14, further
conprising: receiving persistently scheduling w thout

a Physijgal DawnhpiakatGOndfr @laifehann eﬁlﬂﬁ%ﬂﬁ% the scheduling

all ocation; and explicitly decodlng a

tﬁ@qunh Baganially a sredpigs i VE Donrimisast SRECH allocatlon and
1% th
|sYnQBEE§%ﬂ§§A§%gg§9§§EQ&@%?%8§ %Eﬂ%ﬂgFéﬁg{ ffgm

the UE in response to in-band encoding in the

PDSCH. 18. The nethod of claim 16, further co
Fecel vilfig dgh oAy Ssere ANPGRS TRBOERP g of uplink

I
oL SRS A PP Sl 01) e

P ab@caaem rfrdmranaaccsey nedpuimp rewirel¢ddR)ate @ackdt eroprregnication system,
of uplink (UL) acknow edgenent (ACK) | ocation
b& Hn Ben a downlink (DL) resource allocation from an

access 1 Qeflgnd ay@arﬂvcagl mdﬂﬁ{gafd?afﬁé‘@E GO ATHRbERE lafBcation of at
SySt em conpri sing: first nod for receivi ng

dyaaatrdnedPlL ylr@@h@scuurpmgbbly (‘éRBéﬁomtbe agdeboeaic anl of at

acoess oS+l SR IERRE JUPL ARSI LT Rk T capronding

| denichfly efifted Edqubae! fbﬁihUdyMl’ﬁi@@l@yﬂ sdhed@e€ OIB espondi ng
cyclically shifted sequence for the dynamcally
schedul ed UE

15. The method of claim 14, wherein implicitly mapping comprises
mapping a first of a plurality of assigned VRB resource allocations to one UL ACK
ID.

16. The method of claim 14, further comprising:

receiving persistently scheduling without a Physical Downlink Control
Channel (PDCCH) allocation; and

explicitly decoding a UL ACK ID for the UE in-band in a DL Physical
Downlink Shared Channel (PDSCH).

17. The method of claim 16, further comprising sending an On-Off Keying
(OOK) signal from the UE in response to in-band encoding in the PDSCH.
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20. A conputer program product for a user equi pnent
(UE) to interpret mapping of uplink (UL)

waednoediedgenent (ACK) | ocation based upon a dpeWUE20K8/052218
(DL) resource allocation froman access node in a
wi rel ess data packet communi cation system conpri sing:
a conpuger - Thadasthed Edilaim 16,0Pthies icBpriging i resdiviagt dydbmically
codes for causing a con?uter to receive dynamcally
séHedulingmby WIC%SHEDQ@}BE'/I afisGifce all ocation of at

| east gneli Ay Mahhitgla (TESQW B1S iR tht TATPRRCH
access n aﬂbaﬁgﬁlagsag:on set C%‘#&?ggéels orfecaus?ﬁgc the
conmputer to send a UL ACK Identifier (ID) inplicitly

mapped _to a .correspondi ng cyclically.shift seguence .
for o dman iy eatr ot eedbiinans pF AT reBR: mapping
UgerupBfki @TBNckhbfledbOmimt EXEK $loRBR BiScPfupdR!d MEwnlink (DL)
(UL) acknow edgenent ( ACK) | ocation based upon a

dossaiiica kelloDitionr Bemuac ecesbs vedt ina Wirdmysadatapeelsd qeodeunication
in wi rel ess data packet communi cation system

c W’s‘ioﬁﬁ):m%ans for receiving dynam cally schedul ing

by a respuneeiuid fopealkivaiy &fnadticdlgasheduNifg Bl: avbdouktalallocation of
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a second set of codes for causing the computer to send a UL ACK
Identifier (ID) implicitly mapped to a corresponding cyclically shifted sequence for a

dynamically scheduled UE.

21.  An apparatus 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,
comprising:

means for receiving dynamically scheduling by a resource allocation of at
least one DL virtual resource block (VRB) from an access node; and

means for sending a UL ACK Identifier (ID) implicitly mapped to a
corresponding cyclically shifted sequence for the dynamically scheduled UE.
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(PDCCH) allocation, and explicitly decodes a UL ACK I D

for the UE in-band in a DL Physical Downlink Shared
w@hannedi6q PDSCH) . 25. The apparatus of cl ai m 2BCT/US2008/052218

further conprising the transmtting conponent

configured to send an On-Of Keying (OCOK) signal from

the UE2Rn r espgpaatisdor ubarduiparat(Ug) tointeipectPhippithg of uplink

26. The apparatus of claim24, further rising the
rré‘éb? koS eeraRant r(é*é“elﬂ/ﬂ?@tlalgx ntéﬁ%?% Apey %%ﬂ\lﬂp}( Il resource
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CK I'D corresponding to
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a mapping component for receiving dynamic scheduling by a resource
allocation of at least one DL virtual resource block (VRB) from an access node; and

a transmitting component for sending a UL ACK Identifier (ID) implicitly
mapped to a corresponding cyclically shifted sequence for the dynamically scheduled

UE.

23. The apparatus of claim 22, wherein the mapping component implicitly

maps a first of a plurality of assigned VRB resource allocations to one UL ACK ID.

24. The apparatus of claim 22, further comprising the mapping component
receives persistently scheduling without a Physical Downlink Control Channel
(PDCCH) allocation, and explicitly decodes a UL ACK ID for the UE in-band in a
DL Physical Downlink Shared Channel (PDSCH).

25. The apparatus of claim 24, further comprising the transmitting
component configured to send an On-Off Keying (OOK) signal from the UE in
response to in-band decoding in the PDSCH.

26. The apparatus of claim 24, further comprising the mapping component

receiving dynamically scheduling by unicast PDCCH allocation, and implicitly
mapping a UL ACK ID corresponding to the DL PDCCH.

27



