HOPPI NG STRUCTURE FOR CONTROL CHANNELS CROSS- REFERENCE
TO RELATED APPLI CATI ONS [0001] This application clains
wo b@sloggsed it of U.S. Provisional Patent appli cetT/082008/051371
Serial No. 60/885,393 entitled "A METHOD AND APPARATUS
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SI NGLE CARRI ER FDVA" which was filed January 17, 2007,

and U.S. Provisional Patent application Serial No.

60/ 888,459 entitled "A METHOD AND APPARATUS FOR ACK
HOPPI NG FaiO P NNGISERENCEURENPOR CONTRIOINCHIA NV RESE
CARRI ER FDVA" which was filed February 6, 2007. The
entireties of the aforenentioned applications are
herein incorporated by reference. BACKGROUND |I. Field
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FDivRA diwtiich ovasnfillet i idbeuaay (e 207 TDVA cqyisttiesmf the aforementioned
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devi ce may communj cate with one or nore base stations
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forward Iink (or downlink) refers to the comuni cation

l'ink from base stations to nobile devices, and the

Ikever Backgrokndor uplink) refers to the conmunication

|ink frompobil e devices to base stat.iaons,. Fun}her,, ,
Eg)ﬁﬁ,] ni cat MgFdess communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like. Additionally, the
systems can conform to specifications such as third generation partnership project
(3GPP), 3GPP long term evolution (LTE), efc.

[0004] Generally, wireless multiple-access communication systems may

simultaneously support communication for multiple mobile devices. Each mobile

device may communicate with one or more base stations via transmissions on forward
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recelving contr ata using nultiple hopping
patterns to maintain frequency diversity. Devices
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[0006] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0007] In accordance with one or more embodiments and corresponding

disclosure thercof, various aspects are described in connection with facilitating
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available frequency pre-assigned for use with control data. The wireless
communications apparatus can further include means for hopping within the portion of
available frequency to map additional control data to provide frequency diversity.

[0011] Still another aspect relates to a computer program product, which can
have a computer-readable medium including code for causing at least one computer to
generate control data for a first device. Code can also be provided causing the at least
one computer to map the control data to a portion of bandwidth reserved for control data
based on a hopping pattern, the hopping pattern is a function of available bandwidth of

the wireless communications network and of the first device. Moreover, code can be
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code for causing at leaSt o
control data based at least in part on the bandwidth capability information as well as

means for interpreting control data from a signal transmitted by the device based at least
in part on the determined hopping pattern.

[0016] Still another aspect relates to a computer program product, which can
have a computer-readable medium including code for code for causing at least one
computer to receive a signal having a plurality of frequency blocks reserved for
communicating control data. Furthermore, code can be provided that causes the at least

one computer to determine a control data hopping pattern for at least one device based
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[0021] FIG. 3 is an illustration of an example wireless communications system
that effectuates transmitting and receiving control data.

[0022] FIG. 4 is an illustration of example control frequency block utilization.
[0023] FIG. 5 is an illustration of example asynchronous control frequency
block utilization.

[0024] FIG. 6 is an illustration of an example methodology that facilitates
mapping control data according to a hopping pattern.

[0025] FIG. 7 is an illustration of an example methodology that facilitates

interpreting received control data.



mappi ng control data according to a hopping pattern.
[0025] FIG 7 is an illustration of an exanple

woreaoBosisbogy that facilitates interpreting reckCUE82008/051371

control data.[0026] FIG 8 is an illustration of an
exanpl e nobile device that fafilitates transmtting
control data according to a hopping pattern. [0027]
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firmware, a combination of hardware and software, software, or software in execution.
For example, a component can 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 computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets

(e.g., data from one component interacting with another component in a local system,
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other media capable of storing, containing, and/or carrying instruction(s) and/or data.

[0035] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100
comprises a base station 102 that can include multiple antenna groups. For example,
one antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are illustrated for each antenna group; however, more or fewer antennas can be

utilized for each group. Base station 102 can additionally include a transmitter chain



illustrated in accordance with various enbodi nents
presented herein. System 100 conprises a base station
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groups can be designed to comrunicate to nob

deweralkeby bascaststant bi2. ofn tdremanieason over forward hnks 118 and 124, the
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-
noise ratio of forward links 118 and 124 for mobile devices 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to mobile devices 116 and 122
scattered randomly through an associated coverage, mobile devices in neighboring cells
can be subject to less interference as compared to a base station transmitting through a

single antenna to all its mobile devices. Moreover, mobile devices 116 and 122 can



covered by base station 102. In conmunication over
forward links 118 and 124, the transmtting antennas
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[0040] For example, in a 20MHz 3GPP LTE wireless communications network,
the mobile device 116 and/or 122 can be required to transmit control data on a logical
channel at one end of the frequency during one time period and then hop to a channel at
the other end of the frequency to achieve a frequency diversity; for a I0MHz device, for
example, this hop cannot typically be achieved where the hop spans more than the

10MHz. Thus, in such a network where the network bandwidth is greater than the



time periods. However, where the nobile device
116/ 122, for exanple, operates at a | esser frequency
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t he underlying network, certain hops in frequency
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[0043] However, where the transmission rate of the communications apparatus
200 is less than that needed for the hop, a smaller hop can be made. The smaller hop
can be to a frequency different from the initial frequency but still in the range of the

initial edge dedicated to control data. For example, in a 20MHz 3GPP LTE network
having 3MHz at each edge available for control data (leaving 14MHz for other data),
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hop around the bandwi dth. In one specific exanple,
WQGPB/0RIBE can position control data at the edgeGT/082008/051371

avai | abl e bandwi dth and require a hop each given tine

interval . Where the hop is within range of the

transm ssion rate avail able to the conmunicati ons

apparatus 200, the synbol mapper 204 can appropriately

theminf@umocivpr folr cdatrel data fopa DEVzeraphbie comphaicatiangepparatus is

RO BHTY WHEFE: (116% Rasl My SRl rudifgions spparatus, hopping
?mf GahiPHR ﬁ@ﬁ?rs@étibﬁ (?f%nhézbdtﬁ%lﬁt ttllikagq~I %@Eh{}ﬁ%ﬂ%dorlglnally

or the hop, a sm hop can e sha
hﬂspgnedm Tihes,ttbe anaxregudpyis dibstertiely 3MIdm wineh ican be attained by a

C ut still i..n the range niti
RSP R ceuBmpsiicha, PParBi oxthieorliHn capeBlsy foimunications
%%Patﬁs-gg A vRtitcB HpIrdtdhe ald g€ 36 eestae:. a)&@ﬂﬂtl@ﬁélﬁy where the
for control data (leaving 14MHz for other data),the
piistAnLON Mool bandmidth isd amtatdn@allﬁa QONMHAO cfahpfaksvlf esubstantially all
o%ﬂ%g%%@garg pa tg% Se C%?I?I%{llnalga%lﬁsg rgﬁara useﬁ 8%% H% from one
edft EXTEe Ibal\Mvtflﬁtlﬂtot eh@tli%MalZ w&ﬁCtTMyﬁfbob an@perd0d Edmadssign control
the control channel is originally assigned. Thus, the
fats trigmsyego luS@C@mi%@gé%thedwppmgwctuwmh@ﬁpnc an be
@ﬁmgned an Ob a&h&e%%%&kc Qﬁclhoagsd Zﬁ%‘i?hql%twork has
capable co hlcat i ons apparatuses c
& @ottiohue ctc@mh@lﬁlcétro(nmappz&aﬁd@;eca@@blblw lastsblebandw1dth than that of the
Addi tionally, ere the system or network bandw
§%PB’§fl%nrng grpyole V\g@z&f'elts FapHi aymmaHet! n?‘iﬂéﬂt'i“?d eﬂtlﬂ(‘je edges of the
SOMIBRI GAWRAS. aﬁpﬁft%t s ggﬁeéﬁfeﬁ' fhat HRE 2 SAHUBL Csfﬁtu'c&?é can be
appar at uses can hop from one edge of the "bandwi dth t
srotfledr pumomminhtelyThs thy Mbmpbenmlqaannsasa@pgatuses that can

control dat o.th ord to. t

PRSP SO BP0 BTG bt Gl e e example
RSIVWO4tkonc SHEN0 B2 @AVIBIZREN dw fdtH) Qﬁé"é&g&m&@ﬂ\/ﬁ{ﬁ%tﬁeq{%e@for control
conmuni cati ons appar at uses capabl € of | esser bandwi dt h

dﬁa,rﬁntdrvéttheotfthwwignethmdge mp MHmca@ be gbringiging, egam, $dMHz total
ycgngér&a? n%wﬁc’efﬁma 'ilj %ﬁie f ser c a%‘fjeggommu 1ca(1i}?%nﬁ app%rﬁtuses (e.g.,

ava P Eppr Bc) at e

aﬁMHiE&afpaBleSédmlﬁhhibﬁldharhﬂp@ra&ﬁ@@l Eaneghilpicoper ANerap&tiyn to hop
as the nunber of comruni cations_ apparatuses that can .
Bty siae tige neredn andoirase isapdla oft the figll pefdosk herean hop within

gg[%ﬁzz %@%d Tg? ﬁ?lglbﬁp fha! Eé}n@ééﬁ cgg BUEyti1Bhd 98 %r&qgg tRifS hopping

e- nost can be
ﬁmntmmalhty:i at i thindway, ft’ﬂ@etnbj?l edivesige, fot entdig etatm &t achleved for

ég%uﬁ]%gnqg}% &%z;]glﬁﬁp% ila\flpl% npuzglgg rﬂ?r'(\g/l;h%lg%ﬁ tégII) abfll?tgesc C)T te trellnsrmtter

SOV 0o SRS Byt N 0A0L e e
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[0045] Now referring to Fig. 3, illustrated is a wireless communications system
300 that can communicate control data while promoting frequency diversity by hopping.
The system 300 includes a base station 302 that communicates with a mobile device 304
(and/or any number of disparate mobile devices (not shown)). Base station 302 can
transmit information to mobile device 304 over a forward link channel; further base

station 302 can receive information from mobile device 304 over a reverse link channel.

Moreover, system 300 can be a MIMO system. Additionally, the system 300 can



therein in given tine periods, and those capabl e of
the full network hop can hop within the 2MHz edge. The
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the control data for use in the base station 302.
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thmnael @EDVha dbwwostktiorf 302, and can also receive control data communication
information, such as frequencies for communication and/or hopping information. It is
to be appreciated that this control data communication information can be sent to the
mobile device 304 from the base station 302, sent from a disparate device, pre-coded
within the mobile device 304 or otherwise configured in the mobile device 304, for
example. The control data communication information can include specifications for

communicating control data for devices having substantially the same or greater

bandwidth capabilities than the current bandwidth utilized by the base station 302 and



exanpl e). The synbols can be sent to the base station
302 where they can be received and anal yzed accordi ng
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synbol s can be mapped by the synbol mapper 316
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decoder 310; the decoding relates to the encodi ng

pBeads By XHE ehk sgyors wlf%é%wél %Sfiﬁﬁféﬁ’lsé 4%, for example. It
[Q8 ‘%gh)étﬁcig{éﬁ, AR Bird, LR t@%kﬂr&tﬁlﬁéﬂ'iﬁ@%rﬁ%‘%&ﬂs } the base station

esta a conmmuni cations channel wt

302 tdaorbe3t@mubingdl baad ainsacquene the wodwrddh cepebalitics of the mobile
gonnu qQation i nformati on, such as frequencies for
of CHONS *4AMFor hopping i nformation. It is to be

ﬁIMDPCi at edhd BahtrdlNata §GMHeF Gl12 dah ac Wﬁ&r@ﬁhht@ﬁsuch as ACK or
I nformati on can be sent to the nobile device 304 from

CRY dates éorsexatripbn (GORNSHED the bascastdiiegpdpat andddw| angpder 314 can

PSR B Sartlh Wl NBBRRERE, MESY 58T R DA pe conco

gant ol théladpre@idi npeadh oo ifRlqQEdBt aond&fardi BG! Ure control data
specifications for comrunicating control data for

BEMEBIS AR ANFYMELPR FEATVES] Py MInBOoRGE P GEP ddifepetwork or similar
. iy t t . .
ot g, AP 6 B USSR ABEAS B b o

tandwdéth cAP4bititas stght avubilc kiandwai3dd h I tpahobilet dewsce DA Gnnot hop
can be advantageous in a 3GPP LTE networKk .
AGATS BSr IS ﬁV%ﬁa%EfeE%qdi%tg dgpioal aqd&ﬁyi@x%%ﬁr@mi the; gontrol data

ESnRGn RRS R RHon Ichn & .&fgrtﬁ%g cohtft datd Be hop edsvg)iﬁhin control

Instructions, If transmttéd by the base station
Gaqudney foorama| detiedtel aslged ob theabapdwndthg If hiee tmahdevdetibe 304 has the

FoBlRok ¥HESIBREPLT LREN UEeT A CSpB0g AL G g e Sontol data
ESiRcalidH Auforhb€ibn @an ApIEi QT th&QopPaiedis {8 locurakdth ®ne le@ge of the

transmt to the base station 302, and the encoder 314
bandvadiboigethehethetonThe | syadprh mapners é tusan |approphately fipplement the

. pl.a h [..d | n.the. . :
ERRA, it R BRE AP ARLIAR S 3 FatobibdRifes A of muttipl

epabildies.d 8hBscqgREAMyN tHeahb oI ddvir 30 d@Nrdne@e th€ dontAsl data on the
nmentioned, in a 3GPP LTE network or simlar
egnrol ghangel torihe base stadign 30%hel ude hoppi ng the data for

ency ¢k j i G Lhiti s of
L0801 ObrY o PRk F ikt Rg froff BUMAE dChige BBRARL bild S 302 can
teperacoossl tifte ynteveragmgatht alohobeldwelddividdu806ao determine the

bandwi dt h constraints, the control data comrunicatjo
SRiCOH et BR C@aﬁogﬁﬂaanﬁks VR R éoaeemcf% Amapnggned, The control

FARES P09y LRI e 1,000 i ¥ 06Raroo

adsivorlkt pandwvidthi bapablet theviant tor eetvarkdbamdivhdtbf incdpeble devices). The
csnttor nc gr%{eil %rr]lal%lgg’n?(% bal} ggtelgn%rr]lte r1r(e)feva(1jn%tpaortions of the bandwidth that
relate to the control data. This can be based on, for example, the specifications sent to
the mobile device 304. Subsequently, the decoder 310 can decode the control data for
further use with the base station 302. For example, where the control data is CQI data,
it can be used to allocate additional resources to the communications channel if

necessary. Furthermore, it is to be appreciated that the control channels are not limited

to being at the edges of the frequency, rather as long as the devices are hopping locally



conmuni cation information can specify that hopping is
to occur fromone edge of the bandw dth to the other.
wab@s®yshol mapper 316 can appropriately i npl eP€nUSI008051371

hoppi ng schenme nai nt ai ni ng frequency diversity for
mobi | e devi ces 304 of nultipl & capabilities.
Subsequently, the nobile device 304 can transmt the
control data on the control channel to the base
siithin ©0aR0R. badnd@odh, thip esserved @omirdlgchdaid ffaqgoendd ordfbéquencies can
evi ce 304, the base station 302 can discern control

& losatsg SP@%‘P&@Y Ay YES BdAtE AuilaBlsiAdYiIdh-vi der 306 to

m ne : f 4t he I i thi

RS ancui PR, ASREDTERL 4 MERI AP ORRE R Y hiidure 400
bielizing Ihepping ephtsynsc for odevush yhavmgadipparhie opradslidth { @pgbilities in a

based on a ratj.o of networ. andwi fdth c bl e devj.ces...
BEefiet SOPRUB Ao P e g2 o] bR o pa i ACH ilizes he
eRENT! th@Mahkzdth RPBakdilt d6htedl MaRe TRE FY@NboRQ 4 1400Sand at 404
of the bandw dth that relate to the control data. This

tepresbet doatrelchannels éor aeyeaiepl ef davinss.sgseredics hepphenwitkiarthe transfer

.0 t.he il.e device 304. Subs ntlv,. the.dec

b SN TR Bl S0 S s BB T tq teh 3F FE Ef aptz, andt the
téierdd abghnslsatiliosd 002 an@ri0exaipe subswinekigy thegame dhfidlidth size in
data is CQ data, it can be used to allocate )

Hadrxanemal 1t esoube arPregaten dhatowhsianteadly ¥yystimp Hsred or firequency

. t vk B ’ i.at t hat
DRGFIRREY syl ARLERG cabive! A GBS PBICEL A Bl 1o e
eqlges Mafredvise the Beppemc structat ke oasir boargnas thirejudemicctd®e periods

fre hoppi ng .l ocal | ywi.t hin a capabl e bandwi dth, 't hg

‘B eMPEdhaR Aty Onc SRR M| raNPBHER UM Gy By e AeRielsdchp numbers
B RERL BSLdSHRSE AR ald choRBVIOP RIS ulfhskder ApRinhad]. ©

bandw dth. [0051]"Now referring to Fig. 4, a sanple

H032hr onoubk abist exdmpde,r devioese lab@®du, | LziFygaddoppiang capable of

atterns for_.devices having di sparate, bandw dt h
Bt Surtiens Fpelcudt MoRrANT 226 PERG b Rb PR frequency
Hﬂv'eféﬁﬂl r}ﬁl‘i’}ﬁ@es.ﬂlﬁ%vfc@mlz{&hedsﬁ\[ BCtpIre, G001, ut iahdl Ze9rd K& so capable

edges” of the bandwi dth to transmt control data. The
f)v@tg@utbi@m@sgwd Hiow; hawewar, 404c depewswnttrangmitragross a single control

h | s, f . [ f .devi : devy h )
%e@tﬂe?lgy ?11]%60:1}121}]1\% erég:,a?({,%ﬁ;?gn the s fiRe E%ﬁo?/dctﬁ%ﬁes se%gla)cg Pg%%ic%s Iand L,

Interva

tiich L aimlkadp eddrecon@bitreaney Hdpho itise BéttdMirigdgeadishtrohfrequency;
control channels utilized at 402 and 404 can %Je

Beimetcaritcvies (i andd] baprie HERGHEEY poosTzand deviaes & ardKripladiequency
bliotblihoR LI RPEEE ;@{z.ts BolhileddlDEHANIAL MR ahd hop from the

period or freque ota or contfo requen
batrorbedgesedhatng ddpe fivimmepané petioddo thotexhahée dovibes A and B hop

equal . Moreover, the hoppj ng structure can occur over

HoP TIAEREY BRRVer bt fl?trrgl?;s%? MGdsto Begop, cdgpr g Lﬁ%ﬁﬂ% Jihop t0 a
Pr@iuéﬂ@? Helbv? TRGSHe S pihgt is”ﬁnrgl&h&{té@fér BontRERIGARY frequency
the nunbers and netrics used in the figure are chosen

flioersithewphoy oshesgiog tbx dlaadwidtlowapabilitics of the mobile devices while
staying within available bandwidth for the devices for consecutive time periods. It is to
be appreciated that the control channels are not limited to being at the edge of the
frequency, rather as long as the devices are hopping locally within a capable bandwidth,
the reserved control channel frequency or frequencies can be located substantially
anywhere in the available bandwidth. As depicted, for 10 MHz capable devices, the

utilized bandwidth for control channels is less than 10 MHz as it is shown as less than

half of the 20 MHz bandwidth. Thus, the control channels need not be at the very



[0052] In this exanple, devices labeled C, L, F, and
|, are capable of transmtting at sufficient frequency
W 00080g93ecr 0SS t he bandwi dth for control frequreys2008/051371
di versity purposes. Devices labeled A, B, Db E, G H
J, and K are not so capable wXhout sone guard tine;
however, these devices can transmt across a single
control frequency edge. In this regard, fromthe first
botooam pégd, ddt tauld be neeedng so deny sake totalngpade, fondthecdevades to hop is

[n the top edge. control frequency, hop to the bottom
Eﬁ@gmﬁéh@E%F“¥§%ﬁﬁ@ﬁ@§’ however, devices G and H hop
£®5§ 1 frequ evym%% i 51'%1/1{1 {%%ed] 12895510 aynchronous control

requency not- al’l e way to the bottom
gdgeure LEMewitsigingd buppes 1@t1armt Forh dpwtetso mmating Gisparete bandwidth
d 0 the to e fromone tine iod t
Lo U7 6 ™esS FMB HEHHPE: A-RBE UG SRV ATeR G 300 uilizes
ﬂfétedgei oft A€ LWRYwideh t@arshit &AHa8| daRd TReavs FoxBOBt @ @nd at 504
frequency bel ow. Thus, the hopping is inplenented for

mpmspml cophrahehanndgls éqmmytm@ﬁ/@meswewmeh oop oncm‘wghmghe transfer

he .band t.h ca b|||t es_of
S RRBE B b SRl T Bl Rt Vel anc e
c&m&e@u&nn\ee 4ti 308 4drioadsn tilizk ﬁlﬁ&elﬁ%a@ﬂﬁ’i(ﬂﬁ lsﬁteﬁ(ih ﬂhﬁbxample
the control channels are not |imted to being at th

Ew@@f@for% queéd@éfwey suffigicRdy da%feneah Gandwidfe C@[@\bﬂ&@g& can have
&iftrol Gli’l hilgs P %F%a!r%te\’\édg% ;Af Gh& WAL RuPangut 45 hye Eﬁﬁema‘ced that

reserve contro requency or fre uencil es
b&)staﬁﬁaﬂ}eﬁh}suﬂns tparidd at Iﬁquymmae andil/ot b@ltﬂﬂ éftelq&&lio@) can be used
10 capabl e devi ces

w dth. As depi ct fo
?Iﬁgqlft fipg i’@ﬁo%gﬂ o SHV? t At o M@F?Qﬁ Freltac pgpRipg structure can
50@P A ViBreafhah LjubS 150 e nb&ss S(e gh%oQakﬂan dfusi REe ZEQ)p in a

WMHz bandw dt h. ThHus, the co tro nnel s need not be
aransphissioretimb onttmai)eadngldmdl; tlmomlmlbdme anbwediapssdid tedigure are

s th t al for the devices to hop is less than
PSRRI PHPERERERBIEEP0053] Now ¢ urning to Flg. 5.
Eddslcht rat egh itBisacmift,e daAYAC MRRAUE, CONH OdndSt N Wed WaBable of

00 utlllzga% hoppi ng patterns for devices havi ng
trhrspritageat Hadifwiont ﬁfeqwabutlnm deveces dabeleg AeBeds E, G, H, J, and K.

%ﬁn'ayr{ce%agtr%%ne %e\l\%r e ass %an g v‘é éé)ti‘%ro?tfre uencr % ? Q%gle edge of the

i zes ges 0 ban

bafdhwidh. datus, CTh eFfaCiidlrI etlDK@ﬁw&huﬁt@B & ddg’ﬂ fr&ﬁ‘ﬁrst time interval to
represent control channels for a variety of devices

thevsceand, ko 2onBeDwits Ki.rHt heindr i opewithingiie ibeftemyedee. Thus, the

e
UG OB T pdiftaliBd For PSR! BlynnbliPad R dohRACHD Bl have to
h(bp beyanddedphetyentt 3atodvd dpme@atzéshatrddvidesc ekafphed I can have a
ur deV|ces havi ng sufficientl ferent
%WW%&W bilkly g8 CORPArER tésmvmr}éeﬂé isgxamgle as the hop
?e%[ﬁﬁé@fsesuﬁg%ﬁllgfsnﬁhgr tﬁ%‘%‘é"s?ét@m Hahdw&itt 0 be
appreci ated that substantially any tinme period or

fd0S§lLency Qsothal toanfi¢@rencordpol reduiagumooy Yo anlyb éoursdayices to
transmit control data in this example, the size of the frequency region dedicated to
control data can be smaller than the bottom frequency, which requires room for eight
devices. As mentioned, the control frequency edges can be partitioned based at least in
part on the size needed for device capabilities. For example, if 3.6 MHz is desired for
total control channel allocation, the channels at the edges can be split proportionately to
the devices utilizing the channel. Since there are twice as many similarly capable

devices in the bottom edge, twice the bandwidth (or 2.4 MHz) can be allocated to that



and the tinme periods do not have to be equal.
Mor eover, the hopping structure can occur over nore
WO b@n/ogasse two tinme periods (e.g., nore than jPGI/USI068/051371

hop in a transmssion tinme interval) as depicted; the

nunbers and metrics used in tHe figure are chosen for

t he purposes of explanation. [0054] In this exanple,

devices labeled C, L, F, and I, are capabl e of

tdgenand thel mglaﬁideﬁ(blﬁ fMHrz)am tHer e)guaigey It hauto deappesiated that the

| abel ed A, B, D, and K. The deV| ces

BYBbE LT rmeRly §%.rn§><aal%l§s S&%Fﬁnﬂel;sv Mt 191511 ﬁfrr%fqéléﬁc%f frgquency,
F, and |

glll(ﬁ’l ﬁ%%\fmﬁgﬁ%ﬁﬁa ggt%gg%lgl\gﬁé % gm;r(?l rst t| ma i nterval

{09S6he secBoftrrimndo AigB, 60, mheth@Glolbpied relatinlg Ko hppviding control

thin the battom.edge. Thus, the fre nc ersi.ty ..
e oot o T GG e (BT Op s g gisparate
Bﬁfdwh@t‘lﬁ%abé)olh@& Q@Mﬁﬁga@@p@@hﬂe}é forlﬂ gb&seﬁ er Qﬁlphcny of explanation,
appreci ated that device C, can have a

thean¢thedabegieiwird Blhpwztap\abqidspmlgeda@ ac&@npm%@t&, @ i kebe understood and

Sﬁ%g@éﬁg Itlga}tttﬂe mﬁgm%npo & aS 12113%1/ Sfi b%q%g %r (ﬁsf acts, as some acts
Q055 ae‘essrdahee tafh éﬂee@wﬁmea/ eﬁl@@@nfeﬁﬂ;y bt@® ih Qliffededf orders and/or
only four devices to transmt control data in this

eNHHPFPR]Y WHB oghes @ctsironhhat phayuesis deseghesneaini Fat @eﬁmr&e those
\%\lﬁﬁ&gﬁl thg %{*ta\xzﬁlaﬁhcf%%t%%nde%ﬁ ela?jl e {hla? a %i‘so%mofﬁ?ec%ﬂﬁi dé:lyematlvely

requires room
bé eemail’ehfedlasfef eqite raxfyntedglaeedcm’teber B%’nlts tsudn a@I ibasede diagram.
at least in Palt on the size needed for. dev

Mgeayieri 1qtedd pstrated 651 gay; e seaipmlto; i a1 iy mpegjodology in
E&toﬁiang@mtﬁ%he Bpﬁ%ﬁeém@ddlﬁgﬁg' on, the channels at the

edges can be split proporti onately to the devices
(0S7] zi ng Theigh dm niée. 6S| iHesratdue ise aamethodblogy a@Orrﬂrray facilitates

B Dinars SERT doB ST GRE 10 dabiunt ph TR & 4 Raving tover
ﬂﬁ‘@ﬁ@ggﬁth@ﬂ dhd hewoperBhnAAHAh( dtilZedE Jat 1Q@st @%\&&Hhﬁﬁgﬁput than is

is to be appreciated that the nunbers are nerely
qumr@d( ém:lm@ befwbent anntrell ¢hanaely inurdyetdianensifiequasteies. At 602, a
%%e%lg'ucr%g ar 8 rec[egv(s:g egﬁ'd% Fr%%sgmttlng':conat‘rol 2{%1?“51{ IaI czo%‘?ro'l rhrequency

m@t:laodn{eogjeeﬁicaﬁéxabamgetrecdwesaivfrdmnglb@faﬁtlmgl afN8siet including a
ng for devices in a wreless conmunicatign

F?é%t% ARVigta i nli@coaﬁgbrﬁfi SPW PRI CEMprAIFon Ry egatigpean inference
Hah? ﬁ% atqiltlsg)gratev@és)lcee or a% {ilggaﬁgt% dg(HC Ié{(pl AHS(SZV c8£trol da{f can be

expl a net ho ol ogi'es are shown and descri
anppedserane sr ﬂforasyrﬁbola; bf ihs comirdldragoeierysiloddioanansmission thereof,

ppr eci at t he net hodol ogi es are, not ed by
é’X%H“H]@r efglfs sin 048 cSpRlCaranderpPne PRl @8?123&ﬁfcfgequency
058] one O ¥PECa ﬁHp Qg BB Hhatte IQEEQH/" witBindht fBh&M block to provide

orders and/ or concurrently wth other acts fromthat
Showen cy v cdetyc for Bkel chetrai chankdr Ax dogkibed tsiyowge the hop within the

control channel allows a device with lower bandwidth capability to make the hop rather
than requiring a hop to the other edge of the available bandwidth, in one example (e.g.,
3GPP LTE). At 608, control data can be mapped to one or more disparate symbols to
which the hop was made within the control frequency block. It is to be appreciated that
capable devices can hop to and from edges of the bandwidth while the non-capable
devices hop within a given block. The non-capable devices, for example, can be

distributed to a given edge proportionally or otherwise.



skilled in the art will understand and appreciate that
a net hodol ogy could alternatively be represented as a
wGeersms93ed interrelated states or events, suchPEBEUBIW0&051371

state diagram Mdreover, not all illustrated acts may

be required to inplenment a methodol ogy in accordance

Wi th one or nore enbodi nents. [0057] Turning to Fig.

6, illustrated is a nethodol ogy 600 that facilitates
fooaapm tt i Nowceefidrriog ta®ig 7acacacttboddogyo 760 ke Padilirates interpreting

pattern fqr a device having | ower throughput than. the i
Rl r({%taogﬁw%ﬁl lfgﬁlpr}e}(%wfar deffcap ¢iztie QsPuisrhopping patterns is
I p r [ 0 o
i auaRD Ul S0 tohol BY Ich el Ou LR ARATHRGSAME Dy determining
ppeorf within tha bagsdwetei lredna egarde, e co@nd niata ¢hagnels are at a top
control data i.n,a,contrgl frequency bl ock. . The .
G50 b fore et oty bHRT ST UL ST Brreuto b BErgE ady 704, it i
gabmgiBed Rl Mk Bevied Bre@hlBVdonfel tifGmeeBATL JU6EH is a system-

source, a party to network communi cation, an inference

bandevidth capelile dariat &e.gewhebenthealswier trngtngpal lxes the same level as

i N | h .
O, S8 SRR RS PERE e oy

bloaks Wihss it sthitefie 0bntrdl ddatLXaANDb.€.1f TBE thérDokis defer@@d that the
exanpl e, can be at one edge of avail able frequenc

an, . ! y.

foosshomy webe 2 singdp fieguensy tode whee drapgmigfing cpntgiedata at 708.
r . . ' f e L versit

ESMer Sl BRARSIHE GE LR LRMIEY oFBE S (i sed on the
héyeatcd ot raal712hhenedtrdldaawan de deteimtmecivaiti hutilowe) for example.
bandw dth capability to npke the hop. rather than
[@&ﬂl ring & M Ebﬁoaﬁpﬁ@l%gﬁél?ate&béc%’frd%%% iiangppremore aspects
RARAVE Phdtein! ThrQPRcEXHTBL Gnalie Tanrdin% Rrrkihe 2 1% rp@r%pattern used
control data can be mapped to ©one or nore (% spap ate
fyrbotrsl ¢hanmdli toinsmissiondyy avdsviomhea wiittehism commuomatios| network as

freqguency. block. Lt is to be.appreciated that .capab

HESTEL Asrh 0 Setin b o cabgs Sbr THGNHan i ERTerally to the

g@cbﬁ dfMBaddaipCARAPbL G Ying QRatdiost b tshitBmacklid@ent, and/or user
| ock. The non-capabl e devices, for exanple, can be

fmy pi ssutoddoliservatiepsy e captyeedprigpoventsomad/oty date.  Inference can be
her w se. 59]  Now referring tq Fig. 7. a 1
FPRAELE 008" ¢ niteirR ARl Selbrd o7 s sgmai pofrobabit
dtribufib® BveORtated] foe hanmples Thé linfdRyib€ esn BSipagbabilistic—that is, the
di sparate hopping patterns is illustrated. At 702, ) )
egRPytationgeft aprohai hie dstibeioneeiet viakes of gHeraxtdhepgdeon pyonsideration
i oS e CHL _
SELBTLE QRRO°tH SRl Ehes RARSIALD ooy composin
bightwlkvddgensf frodnea Bamnofveddnis amdlos dan. aSwdr indiérandeeregilbs in the

t her eof . Ag 704, it is determ ned et her, t he de(Yi ce
PORTRRHHOGHE USRS QrFGHSRRR TR 4 S @ elyRtvedsvents and/or stored event

gé’t§,_t RHRAQDM } heCaRARI8 BGYdISEd (BclBse terniOR BEIxitl}S, and whether

evice transnmts at | east the same | evel as the
thetowontk ynd d4fta same filoenonc orissvatelt ecnt anddlataratirache devi ce

[Hh%?] to di fAfcgorr(ehrr]lEg tfor & lé)?a{]nqgle, one or more methods presented above can
include making inferences pertaining to utilizing a hopping pattern, for example
whether to hop within a dedicated frequency or across dedicated frequencies. By way
of further illustration, an inference can be made with regard to determining a hopping
pattern used by a transmitting device to properly receive control data therefrom.

[0062] Fig. 8 is an illustration of a mobile device 800 that facilitates

transmitting control data according to one or more hopping patterns. Mobile device 800



bl ocks when transmtting control data at 706. If not,
then it is determned that the device hops wthin a

W@ 20wglogeshy equency bl ock when transmtting contPGI/USBD&051371

at 708. Using this information, the rel evant control

data channel can be | ocated blsed on the hop at 710.

At 712, the control data can be determ ned and

utilized, for exanple. [0060] It will be appreciated

tdraprisck A razder 0D dat celveonegigail fimn cfoagpants adestvd agchna (not
erein, inferences can be de egardin% determning a

a‘t?dfﬂ)n eTBATSe RIS BN r Otk 6hg-r A1 1B ZHIREITICE r RYSHAORY By eic.) the

‘ InGe ah ihds&h 5t ol it 1&s. 2 i

Rl R 0 B ShE S SR A BB IPLIHE, Receiver 102

tantenpmeed dembdulgtoge@éd rthitl gant dendillape oaessdafymbols and provide
easoni ng about_gr .inferring.states of the ste

ROV FoABRES Ao for R8P SPATQE, Papecsit batiios aaocessor

gaRtHELdoVhmIRNRNt BfARAION Wadided 1U)f QERNGE §6N RB/or generating
enpl oyed to identify a specific context or action, or

derngpeing et wansampysingly 4 fragsmitet §1i6h aprangssov drat serfradsone or more

for exanple. [The . infe ce can be probabilisticsthat .
o R paP RS bt SO0 B0, PocRH OGRS PhfLARLRE infprmation
&dcaitved bPledeVeLBES lochas@ sl inddrautioa st eafkatidsn Wf tradindter 816, and
and events. Inference can also refer to techniques

EMIIOBYRIF I GROTE GATBBRNTIE ofirgelile-dexiceB0Bvent s from a set
06§1’ ents ndier ¢daka soFuGh 'a@éiﬁ{)ﬁaﬁ'ﬁ/e c{;rﬁgﬁéé %nérl't&brgh%g that is
onstruction of new events or actions froma set of
ops atiwedd capbott © paoactsarr 896 ane dha\cembtocataa tobetrimsmiaed, received
ot the events are correlated in c|lose tenparal .
g%taaxwg?w,ﬂoaﬁalamewh@faﬂfdﬁs Goaprls daffroxar A cdowih ppglyped signal
Qﬂ@oroﬁltéﬁi’&l%@lstr&}@ﬂtin%qa% fblﬁéﬁ‘focﬁﬁass{gﬁQ@ éﬂlannel, ower, rate, or
According to an exanpl e, one or nore methods presented
thiodike, gainnyrchardeitatdk indgrmative fensemapeg t @hainebartdocommunicating

utilizin h in tern, for exanple ether to :
oot HRc s SO refbqidahipy Rr Gubbau: fud G gatzorithms
hsBEHRAGBSestiRMatiNRYn@br [iAiREh chhrnds ({j@} p&@brm@hce based, capacity
i nference can be nmade with regard to deternmining a

bangpiadg).pattern used by a transmitting device to

F@%gﬁr ly ¥ ﬁcv%{.lvge %&%t]céigtled qﬁi}ttﬁtgg gig{aegtgr%g%é ,toli?]lgli%LryFE@S) (§escribed

illustration a o evi ce

h@einl tdrabeScitheARshitild hidghod @l @nveRti&: arewidi 89 ch® ifdlede both
or nore hopping patterns. Mobile device 800conprises a )
reladieiad ngogolpthameneaisi Bysvay of ifhstrationoid faglimitation, nonvolatile

R ED o el RECAE B BT ARG Blagr RERLAETROM (PROW),
diovmicahyvpropsmmmedibde RONEEPROM )y eldctsicghatrasabicdPRIOY (EERISOM), or

he conditigned. signal to aobtain s | es. Receiver_ 80
Bah %Wﬁm-s&iﬁ% FEARATALGR 18guds FAO R CarBAtPE AN, which
QS el WSy S nRRfPr q}ét deyt SremmubRatnPARCASSRRItERE, RAM is

fO( channel estimati on. océssor 806 can be a
pradlgblsso magg domat eidh tas spnrhkomoun AM(BR A ), dynansic §AMADRAM),

@/nc[nreo%g{lsv BIRA%Z(SBMﬁS, %BFer(?attail e SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 808 of the subject systems and methods is intended to
comprise, without being limited to, these and any other suitable types of memory.

[0065] Processor 806 can further be operatively coupled to a control data definer
810 that generates control data and a control symbol mapper 812 than can map the

control data to symbols according to a hopping pattern, for example. In one example,



information for transmssion by a transmtter 816, a

processor that controls one or nore conponents of
wordslogesdevi ce 800, and/ or a processor that bor¢iT/US2008/051371

anal yzes information received by receiver 802,

generates information for tralsmi ssion by transnitter

816, and controls one or nore conponents of nobile

devi ce 800. [0063] Mbbile device 800 can additionally

thenghnirsiedare definer 808 ctub ghthéiSorofracatd saltnyl datipd @chdito a device that

processor 806 and that n store data to be
1Sr I8 LORRYERtiop Sidh \t}@dma@?% deyisg BPrér oiSpais dsyiqey The control

a%g'calfmgﬁuéféh%%ﬁhﬁ d@tC"K @ﬁc‘ls/QICCQtI o%étibnaaﬁﬂl (‘}éﬁ%@ gathered from

sign [ nte erence strengt rmation
o‘élbatcaﬂpdmnanthaqxoc@ﬂm 80barine Oncp wedata rsate@nedyrthe bentrol symbol

@SW? ?f@ Ylé ?Eﬁr by ~ afgl(‘)%rgO%afga tﬁ)@ﬁ%&?l& tp agpropriately map the

ghang eslymﬂMPs”@f offMRs Ccﬁﬂfr@(ﬁ}llhé}} QBAicht¥d b AoRtrBI @B@CONS described
and/ or "al gori t nB associ ated with estimating and/ or

Hltewlqulengnacaihmﬁh@Ie utigizigpg 2 hmﬁgapm@ dybyetgeld the data is sent on a

ﬁ]ﬁg ratte ngrgf greg?%lrcg r g V%QGH% rlg\%sos)l:glg ggag[ﬁ}?lem greedthe mobile

b&r&l BOC aNcdRbRI dsﬂw@crmmahla&ﬁﬂgeatnm Yte @I bahamNdth akvdl ethe hop can
menory, or can include both volatile and nonvol atil e

ARSHH EGTOSBULEDCe é@dlwt%@qm@d ifr@ﬁuenamquéfﬁ IHQWelVﬁlt wmre the mobile

okad i n
B0 30 LisRe TR HAsFR o ERER SR i8S TR, yrmbol
EPROY) 2 ceh Beji withal thy freqasal IbhacEHﬂ/ld(fE&&R&l‘muermy afnblalsdp data to
nmenopry. Volatile nory can |nCIude({éEdon1acces

PERRAS T ISPRHRIS HEGRAnSY o sINethise FSear ﬁ@qﬁi‘ew@wersw can be

m@&iﬂﬁc&§hﬂ%hhon and not limtation, RAMis
v lable In many fornms such as synchronous RAM

dy Momeay cRAM nidRAMd, tby partirod detashopRial [a8BRAMnition can

E%%%L&Wg g&%%%ﬁpﬁ%g&%%gw Ba&ﬁnh e §g§€mﬁgd coded in
AW ERFAMIce JitrorBimaiey dB0Be.Mdonthignisstbd §§ta Ry VAR such as

met hods is i ntended to conprise, wthout being |imted
basc stdtion @r ger anielass h@mnwnioaamselqﬁyp@scomponmmythe like. Mobile

Liqugqsé(g? %rthlcﬁ.ﬁg’t%lgl‘ %o%gq(srlsg SEm a #algo(alrrS 1gf618|‘%%n? t‘ye? %}/6 %hat respectively

0O a con ner generate

ﬁ@amraw andatansandighal @) férdhstsyEh e bassappn, SlothdrimadbikaRkvice, etc.
t he control data to sgnbols accordlng to a _hop
od

9@% cpicsed ascbaipg ecparaie Bam g Rrscesof fR0.dbistte o aaaltea%ted that
ﬂl%f éb%gro{f e n%?ts'lﬁf c%trmfﬁ{b%i %nag)g@% %‘1’% ?ﬁ]‘w@dutlﬁ 1]5%41' and/or

evi ce isin co ni cat |
deub&nS@@c@obepmﬁoﬁ@apakemﬂe&@&e@nnﬂﬂ@&InonsmnhQﬂmﬁbown)

| nclude, f A
7k an beFisahbr 66 T1ERI%t Aop DoFoAUR ks TAbfes ecciving and

gf:_[) fegllﬁgg)oli%)& 4} GecofdIfe td ReoPFhR phciHlefTHrestch800 comprises a

base station 902 (e.g., access point, ...) with a receiver 910 that receives signal(s) from
one or more mobile devices 904 through a plurality of receive antennas 906, and a
transmitter 924 that transmits to the one or more mobile devices 904 through a transmit
antenna 908. Receiver 910 can receive information from receive antennas 906 and is
operatively associated with a demodulator 912 that demodulates received information.
Demodulated symbols are analyzed by a processor 914 that can be similar to the

processor described above with regard to Fig. 8, and which is coupled to a memory 916

that stores information related to estimating a signal (e.g., pilot) strength and/or



mapper can be utilized 812, by the processor 806 for
exanple, to appropriately map the data to synbols or
w@orosiognssd of frequency dedicated to control dapEr/usmo08/051371

descri bed previously, this can include utilizing a

hoppi ng pattern by which the #hta is sent on a

di sparate control frequency for given tine periods.

For exanpl e, where the nobile device 800 is capabl e of

ooerfarei e atremgh adatd ﬂ@@esmtsmmeida@ dntedtifed &vel mobiteddvge(s) 904 (or

can occu across i p dedj cated contral freque cy
BldbpREatc lwnﬁ)e aﬁg)@r RBY qeT cultaldo MfaeRaonfglated to

gaﬁggw %e é‘gctﬁ)ng ’ ﬁ& %&{bﬁxﬁ?k&?ﬁn@ ?Qpeu{. h?ro%@%fnr@ 4 is further
per can hop wt the frequency ocC
tampdieddiofef eorgrul chmnqu énvuder &8 thaplettananes postyoms @if st gommunication

the a freguency. ILn this, regard, the )
R L Borison I RE pat b RLHERBE tnahSr PRERET AR discer

Mot RP YR froR$ siBRAS FRBREd ol B8h& sthinhicaddAcHARRAI NY

pattern definrtion can be generated by the nobile

H9oBLe 800Abewdigon dasdwmime.hthe apatsvll ¢hanad, dinded 9tb¢enr specify
hgr}#q%hﬁ?@%ngglcgg %éat aée regegryg 8)2&0%‘[20 dsa(fI C%or%mu%lgatéon these can be at
ﬂieaddlgemopﬂleqiah@wldm (@bﬁeag i1 @OPP CRE iconfignietiow! br at substantially
conponent, or the like. Mbile device 800 stil

A {Qsaton gimbhg Beivddthpdlhamertics £anrke sncsiisdi hased og tgrd-coded
t I

E&%{ﬁc&ﬁé&e%%\{@é’ g?@?@r@tﬁo%sag%ﬁé{ear@g}n d1§'15 g{}@cdetxff&e% o? Metwork

Arhpaieghs, depi Stiedqastlpettirgeepachimef matyzdne)zprmelses atilized to

806, it is to be apprecjated that the c ntro

EREReerongRb data JHM SIngYBENs Ml %&m@@ S M dtrgher devices.

@‘Qé]' cortff /cﬁ’a[nngpgié! EP52BLM GV ﬁle%ﬁirolocfaté lB‘a%edP bf? ﬁ%ss%%lﬁcatlon
806 or nmultiple processors (not shown). [0067]

gencaated by tist cantiobohafmehdisydet Omg gﬂd)’ot hastedfwlchdp!pn@t Mems for the

receivin t.erpretin dat a a cordin
BB MR Tk it 1748 BE oD PEaOh B i e el be shefified by
fodllé a8vi&aD0U&rIho bAE GRESN PO Dpon establishislcBmBunRGEbNEEhannels,
910 that receives signal (s) fromone or nore nobile
gegtheysOPL-aoded gghora“lgprqsﬂr‘mtlinnyh@)baaee@éiovéoantTéwrimpmg pattern
06, a I ter mts t he o .
57 b 2L B PPE b E Do (R RER e o g @l vscd in

S8 8muiteein etic &krot ahanheC&iakeret 91® Edffﬁziﬂp@diprfaltélﬁ’lré’tﬁéﬂ the control
antennas 906 and jis operatively associated wit

detAoliemather commpupisationy ksl at Barthesmerey etthpughy rdﬁgncreén as being
Qo hahegle YOS o34 61 AR ARl ALCHER Ao dhdunel divider

ar 'tot e pr ssor descri be
M &, konteglachenbad aEalgzerSBOadﬂnmlulmhr PR, aadjol edbdubata 922 can be part
nory 916 éh@t st S |nforn?t|0ﬂ related to
8 @Fﬁ’ﬁ&‘ie??@r 1 P‘gl?f’d 1P EPIgeesseys (AP Plengt h
fypdbpr i nt eng?ﬁ@”s%w%%!he&&hﬁ'le datefest Qoﬁﬁluh[c%{iér{”s%té’& 1000. The
or received Trom nobil e device(s) 4 (or a disparate
askss camimomicghot spdiemn)000 éﬂpwtsmnafmyseouhmn 301@ abhd enc mobile

Idenxflger H?SIOI fr sa{keel o%lb?gvi’}y(.) However, it is to be appreciated that system 1000 can

include more than one base station and/or more than one mobile device, wherein
additional base stations and/or mobile devices can be substantially similar or different
from example base station 1010 and mobile device 1050 described below. In addition,
it is to be appreciated that base station 1010 and/or mobile device 1050 can employ the
systems (Figs. 1-3 and 8-9), techniques/configurations (Figs. 4-5) and/or methods (Figs.

6-7) described herein to facilitate wireless communication there between.



performng the various actions and functions set forth
herein. Processor 914 is further coupled to a contro

w@b@asigdzedi vi der 918 that determ nes portions PET/ES2008/051371

communi cation channel reserved for control data and a
control channel analyzer 920 %hat can discern control

data fromsignals received over the comrunication

channel . [0068] According to an exanple, the control

freganel di wit dese $iBioaan) Kpeaeiffiy dacr ttoroasmohbdrasfdhdt ftreams is
that are reserved for contr ol a comuni cati on;

prsictsd dom pdatggsopise 1844052 WSPH%E RFORCSRUHH 4a A geprding to

%%?pluécﬁ a i @n}f thsriitted SRS 2L g@é@é ABhna. TX data
ocation in t e portions c
pecisbi éﬂlébafeﬁniatmncdﬁas dambaiﬁdrlwes: ithd ¢mtficodsta stream based on a
re ting.con tio ei ved from di spar.a
B e i Ehilt R B el GRS e OBt éﬁ@?@gatil he
pi[ ol chapdebdRIN@ty Z5rcadk Qaeaic® dahivel mEMipleRed with pilot data
retrieve control data fromtransm ssions senp

by
nohg beheonakrequeody dlmsmm@nltméamg@mwe tesbnitqued. Additionally or
han Z can et
BARsh MR PEEL enfPos A R RSt afagoT b OlinfiRi g roM). dime
aﬁmehlu&ipx@&ar(ml@ ardods dbv’alﬁ@ﬁi mlltipleRel (EDPB! tEicNsilot data is
for the nobile devices 904. It is to be appreciated

tivegelln agpiond i petens thahis precesprebingg kpvymapmar|aad can be used at
91%‘6118 8&19&? f‘OS%r to%E@mQt%SCﬁarﬁ}eﬂés?ﬂmg O% hg BRIk e{ﬂ&e?gjdfo% Qﬁ&lgoded data
pre-co or

omuni cat 1 ons channel's, or otherw se
frﬁmefalclg ulaedstydatrhcan bhenddudge s (@d.| @ﬁnB&lZmaﬁth@l) eyl ;g a particular

pattern can be at | east qne cribed herein. Upon .
Hodeatinn et (A&p PGy p‘glaﬁ%g}i? tudng @E%waggﬁtws nphase-shift
kaffn§ ‘E’QI’SK?} Phange Ehlﬁnl?é 1¥%e£ S r?;% ARRLRPL 'aﬁ‘%ﬁjabﬂe modulation

retrieve the control conmuni cat |
(:MEQAM) ety rselhetlednﬁ(vrethatalattmsimym wepoviteddaaslaien sgmbols. The data

tefr m t roce r.914 to,bhe . . .
B rtdints and MhetifirRh tBEREOATE Rt Cof Uy dediimaeg by instructions
BaRIrhRH of PRRARI 1ANRbYESSr 1929, denodul ator 912, and/ or
m)dul ator 922 can be part of the processor 914 or

HO72] pl e piTbe exsivlasiop ﬁwmbghofm)he {30 69anm ¢an bOprivisied to a TX
\;\Aﬁ/ﬁlr\ﬁ? n@cegsor 10§be§v ichou %QII R%ﬁassyﬂ%e cflu(i)eglon %rgngoeols (e.g., for

ssS conmunitcation sys S one

SFBINIP MY Mﬂx/lal’jﬁo@@ﬁ)r moRo U%nq)%’xh@@ N%@dﬁl@ﬂiorﬁ@iﬁ&)wﬁtreams to Nr
brevity. Howeve it is to be appreciated that system

’I@@@m@@fﬁ GTMTI&MO%% éhltoﬁalﬁ ¥Ret balde variausi gbedimedts. TX MIMO
r ssznh%h hgygéalbn?floﬂﬁ% o C M@% ﬁl'e ﬁl%g tdf‘%ﬂ?hat?@ﬁ@ams and to

I ons an or no can be& st an
Ehemntmna ﬁbndwhlfchltlmﬁynfbobmt&m@ttpdmh&sie st ation 1010
elow. In addition,

mobi | e_devi ce 1050 descri bed
W’%k to bgaabtﬁ?l’ég}lfé?rel@g? ﬁ%ctel‘ﬁé%g)glioﬁ?ﬁs%a QReFtiyRdybol stream
ﬂpp[lolvﬁied(ﬁl\é' &em@)gs&ha gHEHL O dt fAEthSY Sdrfdifonk Z%gs an;xl%)h:fies filters,
8-9), techniques/configurations (Figs.

ami hxpdgn\(eﬁsgsthe analog signals to provide a modulated 51gnal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters
1022a through 1022t are transmitted from N7 antennas 1024a through 1024t,
respectively.

[0074] At mobile device 1050, the transmitted modulated signals are received
by N antennas 1052a through 1052r and the received signal from each antenna 1052 is
provided to a respective receiver (RCVR) 1054a through 1054r. Each receiver 1054

conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the



6-7) described herein to facilitate wirel ess
comruni cation there between.[0070] At base station

waemldswsaf fic data for a nunmber of data streaP®I/US2008/051371

provided froma data source 1012 to a transmt (TX)

data processor 1014. Accordi n to an exanpl e, each

data stream can be transmtted over a respective

antenna. TX data processor 1014 formats, codes, and
coridétidred wggmat tepior afef damptiatl and furthamphaseds die @umples to provide a
particul.ar _codin sche{m selected for that data stream
P‘H‘“ﬁp iR TeH¥ dia{né?o RGN The coded data for each

{73 St 1 CambCRR B PHbdebk 8 th!Bcid Gha FROQBN, roceived

gonal requenc I'VI Sion eX|ng
syeuloli greesis Rodi Vi anadiveys d|05'ﬂl| ltaecch atu ¥ glaytjcutanerepdivat processing

AR 5 S, LT TR EAHSE 6 1060
Aethbduphie XRshtédaM - andhR e d @kh dadkedted §§Lﬂ1Ucﬂ' s&r@hth Yo feckP@WRE traffic

data pattern that is processed in a known manner and
datn foretha deld sticamobiblcerossing by 50 dete peedchsoutl 86€ kragomegilementary

a@]ﬁp Bgﬁ%mgg%g%t]gﬁj@p%gﬁpr Elg%ﬁ ?Ié({: %SI(egatd at %essor 1014 at base

sapped)iobased on a particul ar nodul at i on scherre (e.qg.,
bi nary phase shift keyi ng (BPSK) quadrature
HWA8E- shi f & egIsHy 1((@9&)1 penpgikabedaentine Rbyghrgyecoding matrix to

éttl}ﬁ%s Sé ecgsggde{bg{%" eF]?‘H%Ir ¥ gf'bq ssgP qﬁ?@tdaﬁ nfo?%{h%ma reverse link

r tha a reamto provi
mashabatoraprisygrbalasix ibdex gadian mad e rarnkodiurghorémd
modul ati on Llor each data stream can bhe determ ned

IBIVE uct i ohBe pevarssr HBl maessigcoAy eﬂnbrysepm%stape%g@lfomtwn

Le%g flaecmmdtthiaddAniHy Mbﬁtﬂeofecélb@d g?tta%téﬁrﬁeaf@e fRBrse link
pro ided to a TX M MO processor 0, which can

fgsdape campbopmsssstchby addldets !pxmegy)mb@ﬂ?s whechgalso feoeives traffic data

s IBA CYABGFIST FOSEITo T | s LR hyrhpegulator 1080,
d8R2%orlc USths et 1034% thedu mgﬂuﬁ)Sﬂmﬁg'tfﬁﬁﬁhﬁtendM(N@dse station

processor 1020 applies beanform ng weights to the
$9Hbol s of the data streans and to the antenna from

Wa Emt P te eri)(.%b atlonq%lla gthé fntedts?% als[ &oorg%llobEl% J%Vlce 1050 are

recelrves an €S a resp

sxoRed BY readhnho IUZQVIdﬂﬂdM(bﬁe@fbyTﬁ’é&n?eﬁ?@ op2si majcﬁlated by a
and further conditions lifies, filters, and

é?ﬂ}@fh\}%t?]t $94Q; gad é’ﬁ%ﬂeé‘gj?dst?Ygﬁ &% dﬁ'@ nPessitiel 042 itfragteifie reverse
ﬁﬁlg it e?aig "r__{ja??‘hlztreg %k#Sﬂ%s{gg?%hﬂglogxlﬁﬁh%] ?JrMeMar 1030 can process

theansmacted ef[eSsaig@ZQ aetchmomgghhitl) pRicoding rhatax seriubd foat detonmmining the
Qt t ennas 024a t hrough 1024t, respectively. [0074]
farhegng fte 1050, the transnitted modul ated

fi0g9pl s ar prdc8GBEVRA0 and 1070 can direct (e.g., control, coordinate, manage,
etc.) operation at base station 1010 and mobile device 1050, respectively. Respective
processors 1030 and 1070 can be associated with memory 1032 and 1072 that store
program codes and data. Processors 1030 and 1070 can also perform computations to
derive frequency and impulse response estimates for the uplink and downlink,
respectively.

[0080] It is to be understood that the embodiments described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any

combination thereof. For a hardware implementation, the processing units can be



by NR antennas 1052a through 1052r and the received
signal from each antenna 1052 is provided to a

w0 eaposBsve recei ver (RCVR) 1054a t hrough 1054PCT/ES2008/051371

recei ver 1054 conditions (e.qg., filters, anplifies,

and downconverts) a respectiv® signal, digitizes

t hecondi tioned signal to provide sanples, and further
processes the sanples to provide a correspondi ng

imglememed Wihynda orghoreappli¢aior Speoific icgl@td cipticeasSiCs), digital

1060 can receive and process the NR received_ s ol
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data processor 1014 at base station 1010. [0076] A
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o(il036,
Ao M e FOBE. nBURITATIGP. LI SoRaTRICRR (AR, efc. can be passed,

FIrRaRITH L §ratahshRasdyr ﬁg%ﬂitéﬁé ﬂ{eanﬁﬂlgluh{@ﬁéﬂl&é/es@aﬁﬁ% Knessage
to base station 1010.” [0078] At base station 1010, the
podingatobeh pasgimg| setivodnransinidssndevi ce 1050 are recei ved

tennas 1024, conditioned. by recejvers 102 .
is30L 5t oBob SRR TSRt g G B ESEaierain can be
Rpleataecd vAaL aRAtlcd @42, tRo&HUFAC Furlchend, @M8sd€or)l thkt perform the
nessage transnitted gg nobi | e devi ce 1050. Further,

€

pmetiessdescibadbhergin. pil be sgBweisecasies cae thecbtored sagecrnery units and
%g L Gld .epr%1 g ol}s.prfﬁ}gr%gelrmnmog% TRE L b%: ?mﬁ[lséﬁﬁ%%? vig'thin the progessor or

ermming e 'bea g welghts. rrocessors

030 abrsl tHO BRDCEROr, dinf which{ @s@ it c&OBE r@mm@Enetidtyat@ipled to the
manage, etc.) operation at base station 1010 and

RiSISEYSer YavREeusToses ap Bdpestig diaart. Respect i ve
Efé]?g SSOrs %%%ﬁeggpce]tg i?qg.cﬁn iRRuARE gg g @gﬁ%ﬁgﬂépg .tllfg? WR4p¥ control

and 1 St ore”program co
Pite ceefrsquencit p-arign A0 comtrol alataisp ecdooding cooarporipang patern. For
te;?arnple, system 1100 can reside at least partially within a base station, mobile device,
etc. It is to be appreciated that system 1100 is represented as including functional
blocks, which can be functional blocks that represent functions implemented by a
processor, software, or combination thereof (e.g., firmware). System 1100 includes a
logical grouping 1102 of electrical components that can act in conjunction. For
instance, logical grouping 1102 can include an electrical component for mapping
control data to one of a plurality of portions of available frequency pre-assigned for use
with control data 1104. For example, the portions of frequency can be specified

throughout the available bandwidth. For instance, a 3GPP LTE configuration reserves

the edges of available bandwidth for control data. For devices that cannot communicate



derive frequency and inpul se response estimtes for
the uplink and downlink, respectively. [0080] It is to

wheoosfssrst ood t hat the enbodi ments descri bed PET/ER2908/051371

can be inplenented in hardware, software, firnmnare,

m ddl eware, m crocode, or any‘%onblnatlon t hereof. For

a hardware inplenentation, the processing units can

bei npl enented within one or nore application specific
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segnents, they can be stored in a nachine-readable
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dat a structures, rogran1statenents A code segnent
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or nenor contents.
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sof tware i nplenentation, echnl S descrlbed
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rocedur e functi,on and so th t formt
Plincor dRS iresor R BeREte PRt hide S Hotsdiom . Bk, that can
RlpRisest ﬂuﬁct[%ﬁ’%ﬁleﬁféh{ea A R¥ESH §@!ft\bé’re ORIt &GOS (e.g.,
nmenory unit can be gglenented within the processor or

Exmepieal SysemHa0pi serogicdl grpupite EHLeof etlecérml pemponents that
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control data to frequenci es pre-assigned for control
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Ey ﬁ{e%&%&%oﬁﬂl@ur{)%%og§na%voh§ aflhRe %dr?,lsde%(zbc\é%gmlﬂg fbss bandwidth

ase station e device, etc.
eqpabiticattad bt hadigreylstoppink Mkeins widp Blﬁﬁ“emtheﬁs asmaintain frequency

i.ncl udi ng functional bl ocks, ich, n be functiona
BIBEKE: gfeoveip e terpuHeg ! 8?32 CRRrAT P alos {fical component for

determining a hopping pattern utilized by a device transmitting control data based at
least in part on the bandwidth capability information 1206. In this regard, hopping
patterns can be discerned based on the difference in bandwidth as described supra. For
example, if a device has lower bandwidth capability than that utilized by other network
components for communication, hopping can take place within a single frequency block
reserved for control channels rather than across multiple frequency blocks. Further,
logical grouping 1202 can comprise an electrical component for interpreting control
data from a signal transmitted by the device based at least in part on the determined

hopping pattern 1208. Therefore, the control data can be analyzed for utilization



processor, software, or conbination thereof (e.g.,
firmvare). System 1100 includes a | ogical grouping

wa 1@/08f36®l ect ri cal conponents that can act i nPCT/US2008/051371
conjunction. For instance, |ogical grouping 1102 can
i nclude an electrical conpon for mapping contro
data to one of a plurality of portions of avail able
frequency pre-assigned for use with control data 1104.
therco€Xx ﬁﬂ‘péx@mpﬂd‘,l etopdidcatensddifiodal ecpoerey t6an ubBzed communications
speC|f|ed t hr oughout the avail abl e bandw dt h.
chrongln . o aETE SEBFP G0afdth g Wisep VBEMPTe ?%]cpg dhat retains

0

Fhepi\a8) S QaMALLOLSAILY Rl et AL RET0, 1200,
hmb ibl(hﬁg Wihdmsboren esl heing extoma h@ memeyy 1810, beispos®i biderstood that
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(FSB n t hewnr tHa9MbRh @yaribAbbBoVer BRURIRE Yexh@pBBPof one or more
addltlonal control data to provide frequency diversity
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preserve frequency diversity. It i.s to be appreciated
eqrabingtigisting NgEV RGNS Horeioy cmbedimepts aaepesledferdingly, the
I
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OB s B SHALSE dotthil OME. GF HBIglewcrpton or the

Ehesd el efAMRONEM R 1d06e aﬂgluyvg 61nC @nm%ﬁﬁe?t sﬂﬁ‘hfap' 8. the term
menory 1108. [ 0084] Turning to ki g. lustrated is

écwmrtsmg”]aSO‘@ompnﬁng/ es infechretad evhen @trﬁplmdtas @l traghaitianal word in a
from devi ces using disparate hopping patterns in a
Gi#% ess communi cations net wor k. System 1200 can
reside within a base station, nobile device, etc., for
i nstance. As depicted, system 1200 i ncl udes functi ona
bl ocks that can represent functions inplenmented by a
processor, software, or conbination thereof {e.g.,
firmvare). System 1200 includes a | ogical grouping
1202 of electrical conponents that facilitate
receiving and interpreting the control data. Logica
groupi ng 1202 can include an electrical conmponent for
recei ving bandwi dth capability information regarding a
devi ce 1204. Thus, the device can be eval uated and
conpared to the bandwidth utilized by the wirel ess
conmuni cations network. In this regard, devices having
| ess bandwi dth capabilities can be assigned hoppi ng
patterns with shorter hops to maintain frequency
di versity. Moreover, |ogical grouping 1202 can include
an el ectrical conponent for



determining a hopping pattern utilized by a device
transmtting control data based at |east in part on

w0 b@slosgsaani dt h capability information 1206. | nP€TUS2008/051371
regard, hopping patterns can be discerned based on the
di fference in bandwi dth as de¥rribed supra. For
exanple, if a device has | ower bandw dth capability
than that utilized by other network conmponents for
comuni cation, hopping can take place within a single
frequency bl ock reserved for. control channels rather
than across nultiple frequ ocks. Further,
| ogi cal grouping 1202 can conprise an electrica
conmponent for interpreting control data froma signa
Whansmldimed iby t he device based at least in part on
the determ ned hopping pattern 1208. Therefore, the
control data can be analyzed for utilizationthereof,
for exaf®hsd fdrratbh PG} Soraddiith AR ilcRSOESHRRSnIcAichs network,
utilized comunications channel, etc. Additionally,
sympymd 200 can i nclude a nenory 1210 that retains
instructions fO{ £ cytigﬁtfunctions associated with

oherts °120%°

el ect FY'Cat" &SNP 4358, and 1208. Wil e

shownmagpiagithg cexkerdwdd td @ poend ¥f baddvidiht rdsérve® f&econtrol data

understood that electrical conponents 1204, 1206, and

haxg8 op anhapRing: Paficthithe apREPattenyis o fyogEn ofpyeilshie bandwidth of
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SRR lSSPLR ARG MG RS IOl 85, re

descr irbesnautimpy theomappadabbra oddra nat a aaceld deviponeddrding to the

r net hodol ogi es for purposes of describing the

PR ned enbodi ments, but one of ordinary skill

in the art may recogni ze that many further

conbi nations and pernutations of various enbodi nents

are pobsiil®d Actomdi, tigd ayvailelhle baedeiditbetthe myethissreormsunications

are i.ntended to rac |1 such alterations

Risor i M dg G Pon<RPRaetH 4R B hatiom for the control
g&th ﬁhélu@é@%@?ﬁ;@ewﬁﬁintth@ sRRANsEshnalv@dtite WHEH RN dHREBI data was
to the extent that the Fern1"|ncludes" is used in

wiappesk t he detail ed description or the clains, such

termis intended to be inclusive in a manner simlar

to the term"conprising" as "conprising” is

BNt er phetrethodherel &t oyiede dg FortioR 08 biridenath var @ fir@t cdge of the
claim CLAIMS What is clained is: 1. A nethod for

pyrstans Ritdyidy control data in a wirel ess comnmuni cations
networ k, conprising: generating control data for a

first device; mapping the control data to a portion of
bandwirde methesd erf\céadimf 30 wheanthe dirstgattionbefaddwoiltiaishoppifigo edges

tern, the hopping pattern js a function of
gsr;lp ﬁalgivgdgw{awé)géw pr transrthtfng controul dcatal.
5. The method of claim 4, the two edges of bandwidth are of disparate size.

6. The method of claim 1, the available bandwidth of the first device is greater than
or substantially equal to that of the wireless communications network and the hopping
pattern for the control data includes hopping from the portion of bandwidth to which the

control data was mapped to a disparate portion of the bandwidth.



the wirel ess conmunicati ons network and of the first
device; and transmtting the mapped control data to a

W@ e@sioshdevi ce according to the hoppi ng patterPCT/BS20081@51371

met hod of claim11, the avail abl e bandw dth of the

wi rel ess conmuni cations netwotk is greater than that

of the first device and the hopping pattern for the

control data includes hopping within the portion of

Pandwirtdé methodwiictdimt 1) éhecfimnt doticcdatanotdls deajppadd thd. scddrel device

met hod of claim 2, where t he portion of bandwidth is

152 bas¢ ptaden.edge of the system bandwi dth. 4. The met hod

of claim3, where the first portion of bandwidth is

one of two edges of the bandw dth pre-assigned for

Br ansifh¢ matigpdcohtlaoh ldabha cofirol Tha wemhosks afckodwalicdgetnent (ACK)

s,. of are of disparate size. 6.

n‘%i’gﬂ%‘g%ﬁ?htgl(g% lf}%rfnﬁ ®vai | abl e bandwi dth of the

f| rst device is greater than or substantially equal to

that of the wirel ess comunications network and the
Roppi hbe pethodrof dlam {1 hartheneoroprisieg miemiok dbiebopropg paitern based

farg?% fl\gaellaﬁgrg%agl cg[fl Qﬁﬂg 1Feé?58tcg)8%ﬁm6%atlgps tnﬁt(ewotrf; %lnd of the first
banebM dt h. 7. The net hod of claiml, the first device

is a nmobil e device and the second device is a base

station. 8. The nethod of claim1, the control data

T%p; Aﬁgﬁel%%&%ﬁq%%%ﬁ%%pp@%ﬁ% a&ﬂﬁﬂﬁf%‘:ha””e' qual ity

ormat1 on im1, further
conpr atsleanyy onafpesacssog comfegunabpi map padttd rdatadidssyehbols dfindwidth,
e wirel ss co ation

vallab e bandwi dth of t :

ae\t%ﬁ R uaﬂ&y 8? #ﬁﬁléenpy chpa@?%d Omons&nf/a'aﬁael s at Teast in part on
n t C

B R Bl e AR S h e oy RRE ks B0 gpe of the

blardity dfﬁrc:qlh:avyh]gc]@ @leun ailmetperiofl; éndequency bl ocks

reserved for coqt hdata based at |east in part on a

hoppi AEPHEY &G RN HBPEhE PRSP i ncl udes hoppi ng

frequencies within one of the plurality of frequency

bl ocks over a time period; and a nenory coupled to the

at. | edbe W@ﬁ@sbem@%@ﬁtw@ﬁppam@swf ﬁl@meég where the frequency blocks

FOETMRLE AL 005, APRRLALYR Al 6 AL A0, ogfiRLAyt e
uency S reserve or CO a are at each
edge of t he syst em bandw dt h.
12.  The wireless communications apparatus of claim 11, where the frequency blocks

are substantially the same size.

13.  The wireless communications apparatus of claim 11, bandwidth capable devices
utilize a disparate hopping pattern that hops from one frequency block reserved for

control data at the edge of the frequency to the other.

14. The wireless communications apparatus of claim 10, the at least one processor

further configured to transmit the mapped control data according to the hopping pattern.

15. The wireless communications apparatus of claim 10, the control data comprises

acknowledgement (ACK) and/or channel quality (CQI) information.



12. The wi rel ess communi cati ons apparatus of claim11,
where the frequency bl ocks are substantially the sane

W@ ma/08982 The wirel ess conmmuni cati ons appar at BST/052008/051371

claim11l, bandw dth capabl e devices utilize a

di sparate hoppi ng pattern tha%8 hops from one frequency

bl ock reserved for control data at the edge of the
frequency to the other. 14. The wrel ess

t@mMmuhe atitetns cappamniatisnsodppataisnoflfaint he, tht at &ast oreng@ocessor

rocessor further configured to fransmi the pped .
E&sﬁ*@% e@nf{ﬂ%@r RABEF AR PRECHY BRGNPt ﬁ@lﬁggl@ﬁg‘ﬂ?éh of the
%Je%@f&g%ﬁmmng %F 293 Qﬁ&’@f mfﬁﬂai%zeafcoﬁl iR diOns dHAnel.

control data conprises ackn edgenment (ACK) and/or
channel quality (CQ) information.16. The wreless

mmuni cati ons appar atus of cl ai 0, the at st one.
P oo aBeg e SRR RS aPearend i Fabsieedibgh AR c&oHing to a
g@ﬂﬂi@ﬁat%%gn@ﬁsﬁl?e avai | abl e bandwi dth of the
wireless conmuni cations apparatus and of a utilized '
conmumicest fosrmsanpizg peitrol data 18 owe ef e pdurgbtmepartipnoas available

ﬁrg aeqlat urse_tshlat (Hoansrri tlﬂglccl?t?otl:%@la' glg#a according to a

@%. %ppa?ffg%, éélfsr%YVi Si ﬂg: ans Tor mappi ng control

dat a trea@®r dbpginglwitiah itheyp&tioP Of lal&ilofreqicaty abhRp additional
frequency pre-assigned for use with control data; and

FREHTYS dpta o RpiCHECARPReY HVErHE -porti on of avai | abl e

frequency to map additional control data to provide

frequency diversity. 18. The w rel ess conmuni cati ons

adppar Thesvieless kammuhiCatibny dpparateosfidlaisi g fehascdnyrising means
omuni cati ng ere the plurality of portjons of .

ﬁraqongw%caﬁméﬂgﬁwe iy PREGOPOPS %‘@éab&e&?q&a}&ymfﬁ-%mgned

ARtde @«’fthl%nt%l dalfe8d9emhe %ﬁg&%ﬁ‘%géo%{a?éﬁ hagdwgt h. 19

The w rel ess comruni cati onsS apparatus of clalml18,
di spar at e bandwi dt hcapabl e wi rel ess contmuni cati ons

ar es .hop from one edge of th andwi.dth to the )
e Bhe S RriPRo s Pl Atk Byt B 857 bttt dgawiden-
Géiim&nikzﬁataésoéb?m_ﬁ@rﬂ@étﬁﬁlg %pﬁziraﬁlk@si lmplﬁorntcﬁ}% &igé%? tRE bhAWRvidth to
portions of avail able frequency are substantially

tgudher teachigyedraguerdyeligersimuni cat i ons appar at us of
claim17, further conprising neans for transmtting
the mapped control data. 22. The wrel ess

COMUIThE RlidcRS caRPanRhticnslppaiatis Bf Tlaimt I3 tHesics O tikbpdtions of
conprises acknow ed%emsnt ACK) and/or channel quality
3

pedebleifruyeneatarombsagtially etigbut er progr am product ,
conpri si ng:

21. The wireless communications apparatus of claim 17, further comprising means

for transmitting the mapped control data.

22. The wireless communications apparatus of claim 17, the control data comprises

acknowledgement (ACK) and/or channel quality (CQI) information.

23. A computer program product, comprising:
a computer-readable medium comprising:
code for causing at least one computer to generate control data for a first

device;



a conput er-readabl e nedi um conpri sing: code for
causing at | east one conputer to generate control data
wo o008@asd36y st devi ce; code for causing the at | eBGI/USIVO8/051371
conputer to map the control data to a portion of
bandwi dth reserved for contro}d data based on a hopping
pattern, the hopping pattern is a function of
avai | abl e bandwi dth of the wi reless comuni cations
net wor k ancodef fok keuding gic alésdscenc andpwode mhap tleasmitioy data to a

the at |east _one conputer to tran t the mapped .
cont r BPrtiga{4 bﬁag%ldglbaf‘é%e% & %traﬁ 31%}@ ey %aﬁiﬁ@pmg pattern, the

hoppi f =14 4. . T G Fefuap r 3 RYAgU of irel
claim %33;99% hlzgr%vmai agl e CaﬁgE)\ant Vao?gtghg vﬁlgﬁ‘egg ¢ WITCIess
conmuoomatihisagonsetctwork and ofthedirgtrdevivapanidhat of t he

first device d the i.n attern for the ntrol

dat & i nol Ut TROBHIE (0 BriFFt PReCFOM R BB i deied control
to whisah «§ DeBRMEAke SRbAINES (TRRGRSng ARt W T el ess

conmuni cati on apparatus, conprising: a processor

configured to: map control data to one of a plurality

portions of available . fre ne re- assi. d, for .
o P, 0Bweles YRk 2 PR R P AR BPR piyidn of e
avidickabdrembnie st G tvidk iB@readelihth @@ bf teHirstalevidatadd @ hopping
provi de frequeng%tdiversity; and_ a nenory. co

upled to
paftern foycthe septrol Zgta inclydenbepring WiBIethaipATtINg %tpd?@pﬁmdth to which
datanfsomaeyd G8s,dt i 11 zing different hopping
patterns, conprising: receiving a signal having a
plurality of frequency bl ocks reserved for

omruni cating control. data, determnjng a control data
Oppi MgV BHESEPRIPGLCAON PRRA RIS fANPESINEe based at | east

i n pag b, RBsBRAW HEdY tgapabi i ties of the device; and
decoding the control data according to the determ ned

hoppi ng patiaprcontr@7datarteeonvedfrroplucdlite bapontidss of ieilable frequency
hoppi n atte i ncl ydes at. | east, one of hopping
ner s Pans R FyTUAER Biboke or hoppi ng
W thin onepgf whfih Qﬂegfoﬁﬂidﬂ ¥f NailhbRFHQRENcyHo0GkS adl@fional control

given tinme periods.28. The nmethod of claim 27, the
hoppi figjaie previdedreguericytdiecrphuradity of frequency

acki RO BuRaSTal QapaBRerRRE oonop o oS
26. A method for determining control data from devices utilizing different hopping
patterns, comprising:

receiving a signal having a plurality of frequency blocks reserved for
communicating control data;

determining a control data hopping pattern for at least one device based at least
in part on bandwidth capabilities of the device; and

decoding the control data according to the determined hopping pattern.

27. The method of claim 26, the hopping pattern includes at least one of hopping
across the plurality frequency blocks or hopping within one of the plurality of frequency

blocks for given time periods.



across the plurality of frequency bl ocks. 29. The
nmet hod of claim 26, further conprising grouping
wa@leoBogses ransm tting control data by bandw dtCT/US2008/051371
capabilities, each group hops within a disparate
frequency bl ock of the plurality of frequency bl ocks.
30. The nethod of claim 29, the disparate frequency
bl ocks are sized according to the actual nunber of
devi cehe wditudnoft ¢leing2® uthedfopplngr\eﬁilhiﬁtcﬁd afuhbeturalfty of frequency
ces wthin the group The od of c|
g#‘?ét%lls gha%en&%thﬁ ﬁépﬁllﬂ% aatéeﬁe i‘ormea&@gﬁa lalg@a%‘ﬁldfqbcapabﬂlty to hop
53683 10E pHiEhAy BPRESIABPHIoBk, 2ach edge of the signal.
€ss co n cations apparatus, conprising:
at Ieast one processor configured to recelve contro

ur.al.it f devi ces on. nal havi ng e

Pr b it %Lé)ﬁ oy G SRR SOPRTLIRY I g ArYigp transmitting
Q@Htﬁ)l dtaﬁeb39 etdvabithd@ipabitititd, 285 oRAP Iprs anEHlﬁl raddlikpa¥at®ffrequency
hoppi patterns based on devi cé bandw d

ble bfteﬁﬂmghwﬁﬁdmauW@ﬁbkwk&oupIed to the at | east one
processor. 33. The w rel ess comuni cati ons appar at us

of claim32, the at | east one processor further

gonf i Fhe efttidd dMilLRPLBLthé RBpent fr&%}ueﬂ@} Blokkomet figed according to
signal based at least in part on the hoppi ng pattern.
the actgbnympe) @si?vw@ﬁmﬁmrbglﬁgéw alpparestctes wmbar gif degipes within
IR %r ping pattern includes at | east one of hopping

across the reserved frequency bl ocks or hopping within

one of the reserved frequency bl ocks for given tine

rlod e wireless.co tions
gfa. mT meflwé q?&&ﬁmr?& eﬁ?ﬁnﬁ{nméh%*a*e‘ﬂ?é‘cﬁf E@eﬁ%@@wat@d to control
Hét@ﬂHﬁHGHedet%éhse S opttelsh V%%%P' as the hopping pattern

for devices | acki g bandwi dth capability to hop across
the reserved frequency bl ocks.36. The wi rel ess
us of Ia|n132 t he at | east one

t
e Aug R b DR RGP IS s B asnE e devi cos. by

ban d%ﬂfeﬁstcﬁﬁapﬂdcé%bﬁéonf?g%ﬁéh & ediRivel ddntroEYa ROMPA ﬁbg,lrahty of
pattern that hops w thin di sparate frequency bl ock

g¢vigdseony feeemlémfngerqﬁﬁemfrm@@% bloglzs forﬁeanemrtem@g@ltrol data, the
? 'E%III% {’;1 ut OZQ Qgé) BAL ptlurgh ofchog):pgl:grsp%ttte}ns ase 1% \(/ingce bandwidth

S ar & Psi'gé
aqﬁbﬁﬁw@ﬁmdeV|ces within the respective group or a

predi cted nunber of devices within the respective
gr oupd memory coupled to the at least one processor.

33. The wireless communications apparatus of claim 32, the at least one processor
further configured to interpret the control data from the signal based at least in part on

the hopping pattern.

34.  The wireless communications apparatus of claim 32, the hopping pattern
includes at least one of hopping across the reserved frequency blocks or hopping within

one of the reserved frequency blocks for given time periods.

35.  The wireless communications apparatus of claim 34, the hopping within one of
the reserved frequency blocks is utilized as the hopping pattern for devices lacking

bandwidth capability to hop across the reserved frequency blocks.



38. The wirel ess communi cati ons apparatus of claim 32,
the signal has the reserved frequency bl ocks dedi cated
wo 0008084360 data positioned at each edge of theCEHU§IWE$/051371

39. A wireless comunications apparatus for
interpreting control data uti}lizing various hopping
patterns, conprising: neans for receiving bandw dth
capability information regarding a device; neans for
deternmining a hopping pattern utilized by a device

tti.ng control data based at_least_in part on

rans

t%@xe birh%l WEHGsS CAmaNNiGRHNS HiPgFatY ?foﬁamaf% the hieaptgene processor
' t
PR 2L €300l S8 b9 ALANGRab BT e P
hopgpagpatEat thet hopsA@ithiiheedsparat dssjuemyrhlodkeatt thomsserved frequency
ﬁ@p@{atus of claim 39, the hopping pattern includes at

- one of hopping across a plurality frequency
bl ocks of the signal reserved for comunicating
control data or hopping within one of the plurality of
B7. equ@h@ ywikdless k@mrnurgw@ns tam@apl@ rqfovzl@lrn 49, tlmheeserved frequency

i,cat | ar at

S5 3 AR GRS paPE R o ot Dl MSpective group
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havi ng | ower bandw dth capability than that utilized
by the wirel ess conmunications apparatus. 42. The
g4 rel Tﬁé Wit Q&ﬁﬁﬁlh&ﬂ&m?s%ﬁﬁﬁpﬁ%fg‘ialﬁ' 2 Bk gnafl H5§ Hl% reserved
conpri sing means eVi Ce Wt
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capability information, the group hops within a
di sparate frequency block of the plurality of
§seq ugn GreRls O o mmtadutBhd %Bg%ﬁb' Pror q]flteﬂﬁ'é{ﬂu‘fge %ontﬁﬁ da;w Qutilizing
W rel ess conmuni cations apparatus of claim42, th
dmgpmm@pmngpemunncymbhsogs are sized according to the
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pattern for a east one sed at |east
orludandwiletish one of hopping across a plurality frequency blocks of the signal

reserved for communicating control data or hopping within one of the plurality of

frequency blocks in given time periods.

41. The wireless communications apparatus of claim 40, the hopping within one of
the plurality of frequency blocks is chosen for the hopping pattern for devices having

lower bandwidth capability than that utilized by the wireless communications apparatus.

42. The wireless communications apparatus of claim 40, further comprising means

for grouping the device with one or more devices transmitting control data by the



capabilities of the device; and code for causing the
at | east one conputer to decode the control data

w@ec@snsgl3ng to the determ ned hoppi ng pattern. BGI/UI0e8/051371

conmput er program product of claim45, the hopping

pattern includes at |east one3%f hopping across the
plurality frequency bl ocks or hopping within one of

the plurality of frequency bl ocks for given tine
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44. The wireless communications apparatus of claim 39, the signal has frequency

blocks dedicated to control data positioned at each edge of the signal.

45. A computer program product, comprising;:

a computer-readable medium comprising:

code for causing at least one computer to receive a signal having a
plurality of frequency blocks reserved for communicating control data;

code for causing the at least one computer to determine a control data
hopping pattern for at least one device based at least in part on bandwidth
capabilities of the device; and

code for causing the at least one computer to decode the control data

according to the determined hopping pattern.

46. The computer program product of claim 45, the hopping pattern includes at least
one of hopping across the plurality frequency blocks or hopping within one of the

plurality of frequency blocks for given time periods.

47. A wireless communication apparatus, comprising:
a processor configured to:
receive bandwidth capability information regarding a device;
determine a hopping pattern utilized by a device transmitting control data
based at least in part on the bandwidth capability information; and
interpret control data from a signal transmitted by the device based at
least in part on the determined hopping pattern; and

a memory coupled to the processor.



