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types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems can 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 can 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.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations can be established via single-input single-
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[0008] In accordance with one or nore enbodi nents and
correspondi ng disclosure thereof, various aspects are
described in connection Wsidpghyitating frequency
hoppi ng for single carrier, frequency division
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magndieé to nather wienti fy kepabr aritical 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.

[0008] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating
frequency hopping for single carrier, frequency division multiple access (SC-FDMA)
transmission. User data transmitted within a transmission allocation unit can be

frequency shifted with respect to time based slots of the allocation unit. As a result,

frequency hopping can be accomplished while preserving single carrier restraints and a



WO 2008/ 008748 PCT/ US2007/073112 3 |low peak to
average power ratio (PAPR) typically desired with
WO e@pmet74¢ o SC- FDMA transm ssion. Furt her nor ePCT/ER8100U6873112
frequency shifted mechani sns are disclosed to
acconplish preservation of single carrier restraints.
More specifically, a schedul eP can sel ect between
cyclic frequency shifting, transposed frequency

hifting, and nultiplexi of. frequency.sel ecti
Ioh Rt AV AP o iAoy st BetFo et i ewactdn SCEPMA
aiintis@én. SEheRihed, fatods fﬁ@ﬁuéﬂ@? shif@ $EBSII QRS are disclosed to

allocation unit. As a result, the reduction in
pevomplish preservaieci afsengle ¢aroerghstfaietsubleey siespisiely aomhedyder can

' d with.t I PAPR hi [ SC- .EDVA
bRt sk i DGR UG R RS belh ey S ane
ﬁﬁlt@&iﬁ?bf Reqichell fgective GiRaed AoRRLA Greqiidhc hepidl ®ita based on
carrier frequency division nultiple access (SC-FDVA) )
an apiteisshesyladiata fog, thestengmissionqdpeatioaunjte As a result, the reduction
ORI fel s RBOLLPRLGEEhppir Pyl QAR ith e lgw
BAPRembicvedwiatSOYEDMAS @dnshigdisn. t he tinme based slots

have a plurality of frequency sub-divisions, Further, i
{005 ot hodA¢saTdgipFelated asperGeatetigd fopyPyidg fsrdugaerhopping

i Bnk10 cArrlel iR Gudn L AHRAGY M Fhctb! QT IOMB(thnhisbio Bhat
slot, and shifting allocation of a subsequent portion
pfes¢rhies usge caaicacanstrainsas desdribedlpremc Yhs mipthadi cansiooprise

f. d sub t ti. | at. 0010] ,Yet t .
Qusfied € i auot g bintom il Tedel i b o abbied Foteqhotivg based
§8RMaR8 a pMuraifey GNP dneP $18-88ishs. FARhADRRMAGHS] €A omprise

conprise a neans for dividing a transm ssion '

allaceting i oprtioniof upaitdgtado alfesisftequorcytsubralivision @f 8 fisstdime slot, and
the. L ased s|lots have .a pluralit f, frequenc

Bt PP PERET B Pl Gl Pl e Py -

gieigsH S @conteabscduont tahe sleat i ng a portion of user
data to a first frequency sub-division of a first
100481 s| ot , Yahanotharasiest fesntesdtpian ppajatap thee Bfovisles reagency

ﬁé@g@éﬁ%-Fmﬁ%:t&ﬂsﬂﬁsﬂoﬂe THE g}é%ag% ScdnCeontbrRE 4 Mns for dividing a

ncy sub-division of a s subsequent ti1ne
ghioimisdi@0dl Ijcathmotidiemtasjest twetiat &ssclalas, sstimabadedtslots have

facilitates frequengy. hopping.in SC FDVA .
& Pl O figgpeney, 2! '_%’f S éé%emﬂy,gae PIFEAES FneRmmgise 2
RicQ&EP Qllqocraﬂﬁ% a ‘Rogftl‘éh%?%s& daf230 l%rﬂr§tsﬂr 3 oyl Qbat J«i@i@g Rk irst

& i
into at | east t time based slots, e t'i me base

sinetsthande racqmls dorashiftipg eflodatienuémsybsspizntpariign ohthe user data to
Furt her., the system.can.conprise a schedul er that

4 FTOBA EGUSC SRE-TIA gl OLA G OphtbstieR WF SV  equency
f001pi Vi si aRo@br &pbétirlates td ABys¥dr@thad RdilahtcOHAGRRCRhopping in

subsequent portion of the user data to a
e dgadidcyanshiigsiand The system can comprise a multiplexing processor that

divides a transmission allocation unit into at least two time based slots, the time based
slots have a plurality of frequency sub-divisions. Further, the system can comprise a
scheduler that allocates a portion of user data to a first frequency sub-division of a first
time slot and allocates a subsequent portion of the user data to a frequency-shifted
second frequency sub-division of a second subsequent time slot.

[0012] A further aspect relates to a processor that facilitates frequency hopping

in SC-FDMA transmission so as to preserve single carrier constraints. The processor
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across a plurality of time slots of a transmission allocation unit for use in a SC-FDMA
uplink transmission, and a means for organizing the user data into a transmission data
packet in accordance with the received information.

[0016] Still another aspect relates to a system that transmits data over an SC-
FDMA uplink channel utilizing frequency hopping. Such system can comprise an
antenna that receives information related to frequency-shifted allocation of user data
across a plurality of time slots of a transmission allocation unit for use in a SC-FDMA

uplink transmission. Further, the system can comprise a scheduler that organizes the

user data into a transmission data packet in accordance with the received information.
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BRIEF DESCRIPTION OF THE DRAWINGS
[0020] FIG. 1 illustrates a wireless communication system in accordance with
various aspects set forth herein.
[0021] FIG. 2 depicts an example communications apparatus for employment
with a wireless communications environment.
[0022] FIG. 3 illustrates an example methodology for facilitating frequency
hopping in single carrier frequency division multiple access (SC-FDMA) transmission.
[0023] FIG. 4 depicts an example methodology for providing cyclic shift
frequency hopping for SC-FDMA transmission.
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[0033] FIG. 14 illustrates a sample system that facilitates frequency hop
transmission in an SC-FDMA environment in accordance with aspects disclosed herein.
[0034] FIG. 15 depicts a system that facilitates frequency hopping for uplink
SC-FDMA transmission by one or more user terminals.

[0035] FIG. 16 depicts a system that utilizes frequency hopping for uplink SC-

FDMA transmission to one or more network base stations.

DETAILED DESCRIPTION
[0036] Various aspects are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set

forth in order to provide a thorough understanding of one or more aspects. It can be



transm ssion in an SC-FDVA environment in accordance

W th aspects disclosed herein. [0034] FIG 15 depicts
w@2@pmosas t hat facilitates frequency hoppi ng fRPeT/Upto0TR73112

SC- FDVA transm ssion by one or nore user termnals.

[0035] FIG 16 depicts a systemthat utilizes

frequency hoppi ng for uplink 3C- FDMA transmission to

one or nore network base stations. DETAI LED

DESCRI PTI ON [ 0036], Vari ous aspects are _ now, descri.he :

G PG B B DTS RAPGIRL] g8 Spevifc dotails. In
HBELMERRE sWEEKAb®n A Ect@eind Qevidk Qe dBwhiik B1Rk /MRS form in
throughout. In the follow ng description, for

pcpiosiesiligite dssptibingonoar matmaspelis specific details are

forth in order to provid har ough .
32t ot andihBictRa SRt G el POt drsgsibogelow. 1
QI8 BOSHARNPHRE HS28R KNG h3il can%eﬁéthlﬁﬁi_iﬁd, inPOMRY € Bricty of forms
that such aspect(s) can be practiced w thout these

SPEERT Ay SPEEiHP PEucting angiop Emcfips displosss] hoein s makshirepresentative.

B R N RSP 8. I o Do B G B AT 2

dsplesddsherdif 03 be Intpladented oidepamientbust aspeiodrasgdctstdnd that two or

di scl psure are deﬁq%r [ b%d bel ow. It should be apparent

958 Of thesCtashrah G7g BFePEIDHICEdR VHROWSTYdi EaT FYmplGyeggpparatus can
. ' ' . ‘

gﬁgf/qg%ﬂl?&fed L0d/8Ba n@ﬂl‘gdg)g%hﬁ@({‘ﬁ(slﬁé’?@ ﬁdn?be?;?FHfé adp&its set forth

unction disclo ereln ner e
hagpmedenddtipy,en apBastd camb¢ eplemactad agd'ohemethod presticed using
skilled in the art.should gppreciate,that an aspect
et e A fintudmpt MaaREREn BuhHIBHL ATy ogf the
APcOtOabriREPRAL SA @R etaRle, Ry O thdTREBOE, dENIBSEsystems and
aspects can be conbined in various ways. For exanple,
appasgipws desesibedhercinere desicapd it thel comfertor an addon ot
racti ced usjn nunber ;of the aspects set forth .
R R Pt RlRe B T8 s O RRAGL SpliEnaleB il provides
andhehiRdRhiedsiph aed 1@ asmissiog of SFNelataS tOnéakilled in the art
and/ or functionality in addition to or other than one
houprbinpresiate Hat sigylep tacknigaes qoyid apphetogther cagmypication
ntsTNy of the nmethods, devices, systens and
appar atuses descri bed herein are descried in the
fw38ext of Aamsabinhbic applicatiop|tadteeds Sempaokatih'egstem,” and the

| d wirel i cat] ir t that
RS fEendey R eriPin S T eSO - G PRt PR
vl aleRutida) ?iﬁﬁbv'alré, &fddi8 lv&{:ailpeg nﬂlErtoco&b Qﬁ’c%/gr ARRIBDiRBn

that simlar techniques cou pply to other '
therawfinForatxaoiple, @ woinpomang narsbe, [bOOB 8t witad edbdimg, talpirgcess running

811[13 Q lpiroccggsiogna’ prtocheessotr,ea{nwgbj ;c%,o a{;rlp &%glﬁgbllé, elll ‘&1¥esatdeo?]e;ec%?lgn,tahperogram,
and/or a computer. 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. Also, 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, distributed system,
and/or across a network such as the Internet with other systems by way of the signal).

Additionally, components of systems described herein can be rearranged and/or



like are intended to refer to a conputer-rel ated

entity, either hardware, software, software in
wez@snos7es, firmvare, mddle ware, m crocode, BCTIUSI007/073112

any conbination thereof. For exanple, a conponent can

be, but is not limted to being, a process running on

a processor, a processor, an §bject, an executable, a

t hread of execution, a program and/or a conputer.

One or nore cqnponents can . reside w.thin a proces )
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two or nore conputers. Also, these conponents can ‘ ‘
preeisatenfigusationasétdosh icogyon Sgutceasdail ke appericiatey ewg skilled in
ﬁprious data structures stored thereon. The

gﬁﬁbnents can communi cate by way of |ocal and/or
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having one or nore data packets (e.g., data from one

SWpORTE SttiPRt SrsabIdrivgr WA WRGINIe @lerp® RaRm, apsulscriber unit,

-l . .
OB B Gl AP, e 0L AR, B e
oder bfjent.sd @geatgvice, Addick equiphkiyt, A sutporilentsttionh csybéd e odlular
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herein in connection with a subscriber station. A
H948Er i ber Maremvicorvasaws aspews diefcatardsalgseiibsg seksim caa be
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p@igRinitaing and®@ en@@&ting téchuspics. BN ©6m "@tticlSHmanufacture” as used
equi pnment. A subscriber station can be a_cellul ar
hargh dHended te sRc@Bass & eI TE0LIAMISEIS e Tramiany cpBRuter-

FL¢ %Viée? LEYicPRe E%giaa. P re%tﬁél%, (%d 515%%%16(%3 can include
station, a’persdnal digital assis aﬁ% % , a
batraddr edtd inmliead to endpaviiaigorage deviesy e.ggmaricdislgiloppy disk, magnetic
capability, aqr other processi devi ce connecte a

WP -és@t%ﬂdg%Weg»gPﬁWéﬁ@fé@ﬁ)an lgml_fva&%avretdéilﬁ &5&8)- -+), smart
Wirl €258 $a GPREMBHCALARY Lgé"@t, Bard, RIRCGS NG, . I Fonally, various

[ 0040] Moreover,” vari ous~aspects or "features descri bed
kteragk medanddseribadriprameat edreasntnpet mod; dapEarad/osether machine-

B 5t TR P o S S SR o
RAME 2R TR R ‘beg 14884 to, wireless channels and various other media capable of
storing, containing, and/or carrying instruction(s) and/or data.

[0041] Moreover, 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. Rather, use of the word exemplary is intended to present concepts in
a concrete fashion. As used in this application, the term “or” is intended to mean an
inclusive “or” rather than an exclusive “or”. That is, unless specified otherwise, or clear

from context, “X employs A or B” is intended to mean any of the natural inclusive
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media can include but are not limted to nagnetic
storage devices (e.g., hard disk, floppy disk,

magnetic strips...), optical “disks (e.qg. conpact

di sk (CI» digital versatile disk (DVD). , smart

card ash
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In ta of t system

reasoni ng a erring
emyorrmarespctantbade stsen is gafmmla asf@ted@ftatmbsm’twamimmscates with

s captyred, via event nd/ or dat.a. f erence can be
ﬂwﬁw&ﬁ% s Rl pegedhta l?f‘ycai} d a%e?qeﬁ%p%wé@@ OLMGRthery
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for example. The inferen can probabilistit-tha
gengrahec arcmnbuﬂtlatqd@m tlmee gecpgrqﬂmaﬂeas, Yabdiedtl02put02brand 102c.

S i B et Bl o8 nls S REREP 3G deRhaifl on e
If:@fﬁmlu‘ﬂ WaschanPleemasudedr Teampasicngsteml &B&ﬁ?rl 2¥&c seMRAcSverage
roma set of events and/or data. Such inference
prge ghn be paytitipieed into multiple smaller areas (e.g., three smaller areas, according to
cell 102a in Fig. 1), 104a, 104b, and 104c. Each smaller area can be served by a
respective base transceiver subsystem (BTS). The term “sector” can refer to a BTS
and/or its coverage area depending on the context in which the term is used. For a
sectorized cell, the BTSs for all sectors of that cell are typically co-located within the
base station for the cell. The transmission techniques described herein can be used for a

system with sectorized cells as well as a system with un-sectorized cells. For simplicity,



construction of new events or actions froma set of

observed events and/or stored event data, whether or
wWooi0shhsI4event s are correlated in cl ose tenporeCT/US2007/073112

proximty, and whether the events and data cone from

one or several event and data sources. [0043] Fig. 1

illustrates a wirel ess comuni®ation system 100 with

mul tiple base stations 110 and nmultiple termnals

120, ch as can_.be utilized in copjunction mn 0
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area dependi ng on the context 1n which the termis
48] For Bor sexntehiziedclolcture, talvgstBSenfrolicrdl3D cowptotodase
of .t hat cell ar typically co-1ocated within t base
Shuitar OpGH pehafisabprdt o efdrami st whiisgu s For e
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sectorized cells as well as a systemwi th
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(SRRE A s B0 A R R PR BEE b Bl Rana ik
fin M@ Cthe Sbratnu@tatibraysted. VAGdifioss Qhﬂfne&sof\mé forﬁSrd&nﬂd (¥4 control
station that serves a cell. [0044] Term nals 120 are
eRasnelacary befirasarteciirommelpls FEcash 8O ORF agases isaBmal. Reverse
ﬁlg H&t Igﬁﬁlﬂlcgﬁ I¥ béﬁle% Irfrgane %CC&S {e%.rnmapﬁ)l On%q{ll nf?clré QCCGSS
e ca |on user
ﬁ@nmce, or sone ot her tern1no|ogy A ternlnal can be a

i rel ess evi.ce, eIluI e, ers | .
ﬁiﬂé?Lt ant FHEPA)S 4yl Tyt Eilﬁf ELHY) apse%p ﬁ wireloss
@ﬁﬁuﬁﬁﬁﬁ%ﬁé}{w&ﬁ&eﬁmoc Rfm&dﬁl%eewl‘fﬁ (f&ﬁl&l@ afhecRN %R/stgfn 200 can

mul tiple base stations on the downlink and upli
acvryprgsemn onmmmbase's’raeod@m mrdne(oomofr© sausnrsithai rﬂc§:1ve transmit,
onmmuni cati.on | jnk

fr
Eetpﬁ'i‘tr s WETSEQS% %OIP@PPﬁc?\té‘?nsSlg%toteﬁ%h B%F’i ?ﬂ%ﬁ?rgi’ ong gy pLEmobile

HéAkds 208f @lsSI1iPratddCc/AMAU &I W2 dah PkoviidOBrhMBnication coverage
terminals to the base stations. [ 0045] For a

tsptnagiduies geegrephic eeuitlestraedyssheonecogieplur keves, 1@dgled 206a,
56’(90? bSéc I ﬂ)%ﬁe Each base station 202 can comprise a transmitter chain and a

receiver chain, each of which can in turn comprise a plurality of components associated
with signal transmission and reception (e.g., processors, modulators, multiplexers,
demodulators, demultiplexers, antennas, and so forth.), as will be appreciated by one
skilled in the art. Mobile devices 204 can be, for example, cellular phones, smart
phones, laptops, handheld communication devices, handheld computing devices,

satellite radios, global positioning systems, PDAs, and/or any other suitable device for



stations 110 and provi des coordi nation and control for

base stations 110. For a distributed architecture,
wh2a®s/0eg7a8 | ons 110 can communi cate with one anPChE8208%073112

needed. Data transm ssion on the forward |ink occurs

fromone access point to one access termnal at or

near the maxi num data rate thkt can be supported by

the forward Iink and/or the comrunication system
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appreci ated by one skilled in the art. Mobile devices
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t forth wt egard to . subsequent figures. [0047] .
f@r‘é_f ring i, e Pigores et Sy icER R gy ﬁlﬁgqut%odo]'ogles are
Qo] L IRAUS AGYiesTRBLIA i 8 1 uﬁh%%ﬂ_oé%%ﬂ%c)ﬁ hpfbeiated that the

frequency division nultiple access (
arthodologentire mt dndedibyttedordehof ats, ypsaad adty @quermyordance with

SN T L REY, LT ) S
v sHoXBat®scrbed herein. For example, those skilled in the art will understand
and appreciate that a methodology could alternatively be represented as a series of
interrelated states or events, such as in a state diagram. Moreover, not all illustrated acts
can be required to implement a methodology in accordance with one or more aspects.
[0049] Fig. 3 illustrates an example methodology 300 for facilitating frequency
hopping in a SC-FDMA environment. Method 300 can facilitate a controlled frequency
hopping strategy consistent with localized SC-FDMA (LFDMA) assignment, so as to
provide interference reduction and bandwidth diversity benefits of frequency hopping

with low peak to average power ratio (PAPR) qualities of SC-FDMA transmission. As



single carrier environment poses particul ar problens

for frequency hopping. First, data and tone
wasEsgmsTesmts for a transm ssion period cannot BPET/US2007/073112

arbitrarily re-shuffled. Doing so can typically

destroy single carrier constraints. For instance,

conti guous assignnents of a l0cal SC- FDMA wavef or m

nmust be preserved. As a result, the subj ect disclosure
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user
a ﬁrst portion of data related to a streaming video service can be allocated to a 900

kilohertz (kHz) sub-division of frequency bandwidth associated with a TXMIT unit.
More specifically, the 900 kHz sub-division can be any suitable sub-division, such as a
first, second, third ... ninth, or tenth sub-division of a 9 MHz bandwidth of a TXMIT
unit. It should be appreciated that one of skill in the art would recognize other suitable

combinations of frequency sub-divisions, total bandwidth and data allocation as being



linearly across tinme sub-portions, nodulo a total
system bandwidth (e.g., see Fig. 9, infra, for a

waledoaiobszds depi ction of |inear cyclic shift). PCT/US2007/073112

Alternatively, or in addition, nethod 300 can mrror
transpose segnents of user data (e.g., see Fig. 10,
infra, for a detailed deplct]f3on of mrror
transposition) across a centerline of the total system
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[0054] According to method 400, at 402, an uplink SC-FDMA allocation
transmission unit (TXMIT unit) can be divided into a plurality of time based slots and a
plurality of frequency based sub-divisions. For instance, each slot of the TXMIT unit
can be allocated a portion of the total TTI of the TXMIT unit (e.g., Ims), and each
frequency sub-division can be allocated a portion of a frequency bandwidth of the

TXMIT unit (e.g., 9 MHz). Additionally, the frequency sub-divisions can span the

entire TTI, such that each time slot is allocated a portion of each frequency sub-division.



[0052] At 306, allocation of a subsequent portion of
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linearly shifted corresponding sub-division (e.g., the second sub-division) in the second
time slot can include a 2.5 MHz to 5.0 MHz portion of the total bandwidth. As an
additional example a first sub-division having a 5.0 MHz to 7.5 MHz portion of total
bandwidth can correspond to a second sub-division having a 0 to 2.5 MHz portion of
total bandwidth. As a result, a linear shift in frequency can “wrap’ from the upper

bound of a spectrum (e.g., 10.0 MHz) to a lower bound of a spectrum (e.g., 0 MHz), and

vice versa. As aresult, contiguous tone assignments can be preserved in accordance
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cause user data to appear at an upper boundary of a frequency spectrum and a lower

boundary of the frequency spectrum simultaneously, destroying contiguous tone
assignments required for single carrier transmission. As a result, avoiding data blocks
that span such centerline can help to promote proper SC-FDMA transmission in

conjunction with cyclic frequency shifting of method 400. Additionally, further
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hoppi ng for single carrier _environnents. [0059] It
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[1tnearly shifted frequency wapping technique
8i89dtizse d0.80dMe cxmmplepause user data to appear at an
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single carrier transm ssion. As a result, avoiding
withgedpeetdr syclic shift frequency hopping described by method 400 (see Fig. 10 for
a detailed depiction of mirror transposition as utilized by method 500). With mirror
transposition, first and second frequency sub-divisions (e.g., corresponding to a first and
second time slot, respectively) can be transposed across a centerline frequency of the
frequency bandwidth of a TXMIT. As a result, the second frequency sub-division can
be substantially equidistant above or below the centerline as the first frequency sub-

division is substantially below or above, respectively, the centerline. Mirror

transposition implies that data blocks spanning the centerline are still contiguous. That



that span such centerline can help to pronote proper
SC-FDVA transmission in conjunction with cyclic

wo e@guestay shifting of method 400. Additi onal | BCT/US2007/073112
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enbodi nents di scussed bel ow provi de alternative
mechani snms that mtigate prob ns posed by data
bl ocks that span a frequency spectrum centerline.
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sub-divisions (e.g., corresponding to a first and
centerline of a spectrum frequency, as described above.

[0064] It should be appreciated that in some scenarios the mirror transposition
mechanism of method 500 can be less efficient as compared with cyclic shift frequency
hopping. Specifically, in terms of decreased interference typically associated with
frequency hopping, mirror transposition can result in lower sub-division dispersity for
data blocks near to a centerline frequency of a frequency spectrum. Multiplexing
mechanisms, discussed in more detail, infra, can help to alleviate some of the frequency

dispersion problems, however.
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[0067] Fig. 7 illustrates an exemplary methodology for multiplexing frequency

hopped and non-frequency hopped transmission in an SC-FDMA environment. At 702,

an uplink SC-FDMA transmission allocation unit (TXMIT unit) can be divided into ‘M’

frequency sub-bands and at least two time slots, as described herein. At 704, a number

of the ‘M’ sub-bands corresponding to the set {0, 2,4 ...} can be allocated to frequency

selective scheduling (FSS). More particularly, FSS data can be allocated to

substantially constant frequency portions for all or at least a portion of service duration
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strategy described herein. As a result, method 700 can facilitate providing portions of
frequency hopped and non-frequency hopped data in a TXMIT unit, to facilitate
communication requirements of various terminal devices, for instance.

[0070] Fig. 8 depicts an example SC-FDMA signal transformation that can
provide low peak to average power ratio. A serial to parallel converter 802 can receive
an input stream of data, for instance, that has serially multiplexed time-domain

modulation symbols. The serial to parallel converter 802 can split the input stream of
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indicating a data block or a pilot information block. Additionally, pilot information can

be associated with a particular service or terminal device (not shown) (e.g.,
corresponding to Data 1, Data 2, Data 3, or Data 4, or to P1, P2, P3, or P4, for instance,
where an integer indicates a 1%, 2™, 3, or 4" service or terminal, respectively).
Furthermore, data and pilot information associated with a particular service/terminal can
be allocated to a specific frequency sub-division 908, 910, 912, 914. As a more specific
example, data and pilot information associated with a first service (e.g., Data 1 and P1)

can be allocated to a first frequency sub-division 908 in the first time based slot 902 as
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1004 can be further divided into a plurality of time blocks and a plurality of frequency

sub-divisions 1008, 1010, 1012. Therefore, each rectangular portion of data depicted
within the TXMIT unit of Fig. 10 comprises a particular time block and a particular
frequency sub-division 1008, 1010, 1012.

[0075] In a similar manner as described above with respect to Fig. 9, each time
slot 1002, 1004 of the example TXMIT unit of Fig. 10 can have 6 time blocks

apportioned to data services and at least one time block apportioned to pilot information



902 and 904, separated by a particular tineline 906.
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GehTenteBaicaoly. is shifted upward in frequency to a
first freq ueney sub-di vision 908 in the second tine
HI037] 904; kn addition to the foregoing, mirror transposition frequency hopping as
depicted at Fig. 10 can mitigate or eliminate non-continuity of tone assignment that can
occur with respect to cyclic shift frequency hopping. A second frequency sub-division
1010 spans the frequency spectrum centerline 1014 in the first time slot 1002, and is
continuous in the first time slot 1002. However, when transposed across the frequency
spectrum centerline 1014 into the second time slot 1004 as described above, the block of
data (e.g., Data 2) is still continuous in the second time slot 1004. As a result,

contiguous tone assignment constraints required for single carrier transmission can be
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sub-division 1112 of the second group can be numbered 1 and sub-division 1114 of the

second group can be numbered 2.

[0080] Each sub-division 1108, 1110, 1112, 1114 assigned to like numbers (e.g.,
1 or 2) within different groups (e.g., the first or second group) can be allocated to either
FHS transmission or FSS transmission. As depicted by Fig. 11, sub-division 1108, the
first sub-division above the centerline, is allocated to FHS, and consequently data (e.g.,

Data 1) associated with the first sub-division 1108 is shifted to the third sub-division
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operatively coupled to processor 1206 and that can store data to be transmitted,
received, and the like. Memory 1208 can store information related to uplink allocation
data, protocols for implemented frequency hopping, protocols for organizing data within
an allocation transmission unit, de-multiplexing frequency hopped data, multiplexing

frequency hopped and scheduled data in an uplink transmission, and the like.
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[0086] Access terminal 1200 still further comprises a modulator 1214 and a
transmitter 1216 that transmits a signal (e.g., including a transmission data packet) for

instance, to a base station, an access point, another access terminal, a remote agent, etc.

Although depicted as being separate from the processor 1206, it is to be appreciated that
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that a data store (e.g., nmenory 1208) descri bed
sub-divisions in a first time slot can be shifted by substantially half of a transmission

bandwidth in a second time slot. Alternately, or in addition, frequency sub-divisions
can be transposed across a centerline frequency of the frequency bandwidth associated
with the transmission allocation unit as described herein. Moreover, the multiplexing
processor 1318 can integrate user data allocated to a first frequency sub-division of a
first time slot and a second frequency sub-division of a second subsequent time slot with
additional user data allocated to substantially equivalent frequency sub-divisions

associated with the first and second time slots.



herein can be either volatile nmenory or nonvolatile

menory, or can include both volatile and nonvolatile
woreess/98748y way of illustration, and not |im tBCT/OR2007/073112

nonvol atile mnmenory can include read only nenory

(ROM, programuabl e R(]\/I(PRO(;/% electrically

progranmabl e ROM (EPROM), e rically erasabl e PROM

(EEPROM), or flash nenory. Volatile nenory can

e, D RSRESTRP L BN oS h 5B 0 ttcon

hlldBatcat pRRon BAMcl 8ata &Y 2Fik R Blegudndy FROMIVIR6 S SH&DHAS slot and
synchronous RAM (SRAM, dynam c %A DRAM ,

ghjavates @rsgb@qmmﬂ@mme usgbdma 0 @ﬁﬁwmgy@hlﬁaﬁwmombmcluency

R i AR ET BT e T A Ly, el 0 con be

a&%d% thd@arsulit@CB28 Yisk A% ddifen fethl dsiegbing | daheRciRdadt O
onpri se, wthout being Tinited to, these and an
mfmat@a irelatsfl éo phqsatonpf t‘h’éﬁﬁtyortfoocﬁwewﬁae%miashfédzllocaﬂon of
ﬁﬁ%édﬁﬁ AJB%OIP(% 04 {oVaer!SM?%QH&JJV?c% f{)fus%“d? G4ehH %%ﬁhnk
n organi ze user InNto a transm ssi on
pacdkefsiom accordance with information received by

antenna 1202. Mre s ifically, scheduler 1212 can
fqﬂéﬁhency Eh‘iqdﬂ“ tohe (pagep i PRSI 11 b @cvalugied sohedule of

& dht: f h k
R R 1 RN TR} o aRo) B ol et ime
slnadmaisé tothe(sebsgqyen postiode fftlor usepdatmk Me@s pﬁ’ﬁMlarly, the
ansm Furt her such user data, can
BIOPORaE B Lﬁ?@&ﬂ@ﬁ&@n&ﬁf egher b RSO sepertine of a
fhh 26 i drPPandNiidth afRtiadidey K MITRASRRsBR AASGLON unit. If such a
centerline frequency of a frequency bandw dth
é@s@@nm@us wadp, mulgipteraggnpenssasn 348 Faceloosmbaiwien one or more
0085%}' §Fp§1?%l%t1éage 16511% é)(i%@rvké%ﬂ{ ! ct: r111‘(?& c%%%ga{érgtg & 8@1&2&18& herein.
pr91pel ect RbRENGEROW @ Fisl Eﬂliﬁarhcdbvﬁﬂink]; &hotse poidal 40528 dransmit
frequency shifted user data in accordance with an

(X)) drta progesser KHli0gaccdvaselpimats piogdes. defaricayys. and sindelasst(or
%;ql@ol%a@?joﬁﬁﬁﬁ gfa"ifﬁfitfbréﬁde% ‘modiiitfonSs &ﬁ"ltbbﬁrp‘datp?ﬁﬁ)o $”). A

ecte I ex processor can
tyonlsd Im&dhnlaeasr 1112 i 2ededres lanld: pfopesrsai tho rlatal styhlbnlsamd pilot symbols and

trapsm ssion acket ddi ti onal | i pl ex .
Proytdss aSfreas ¢ & %eAéES’é‘lb ndylgtor é‘b??pqné lpia%g%ﬁ%} pilot
120818 M PGEERISS {Héhltﬂol%ﬂ 26k MR ruﬁ& ‘?’PMI%)%QO efa L it symbol

[(0086] Access termnal 1200 still further conprises a
pochd adaa syiralied, apribtaymfoohns msngndrvamm“ zetvat Therpalies spinalsols can

ignal.(e.qg., | atr m on
Porer? Pty m o8 b hefiat 3RS PURTEbabf gR 0Ty
éﬁ%ﬁ&%uﬁ%@e&%é (tBKN] dtogoRal rf&ﬁ{ﬁé&g@@ﬁﬁ%n n@fl€plexed (OFDM), time
Al t hough depi cted as being separate fromthe processor

dvgéon mtlltip@mé (blaMapiie@ehey éldlsmanul\meze@@ g gode division

RO YSRI0ARAR112

[0092] TMTR 1420 receives and converts the stream of symbols into one or
more analog signals and further conditions (e.g., amplifies, filters, and frequency
upconverts) the analog signals to generate a downlink signal suitable for transmission
over the wireless channel. The downlink signal is then transmitted through an antenna
1425 to the terminals. At terminal 1430, an antenna 1435 receives the downlink signal

and provides a received signal to a receiver unit (RCVR) 1440. Receiver unit 1440
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Mudtendo tramsnabseag s mitipifet eingurreittyron the uplink on their respective
assigned sets of pilot subbands, where the pilot subband sets can be interlaced.

[0095] Processors 1490 and 1450 direct (e.g., control, coordinate, manage, efc.)
operation at access point 1405 and terminal 1430, respectively. Respective processors
1490 and 1450 can be associated with memory units (not shown) that store program
codes and data. Processors 1490 and 1450 can also perform computations to derive

frequency and impulse response estimates for the uplink and downlink, respectively.
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logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[0098] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or

program statements. A code segment can be coupled to another code segment or a
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total system spectrum bandwidth (e.g., substantially half, or a third, or a fourth, efc.) can
be utilized to linearly shift frequency sub-divisions within a time slot. Alternatively, or
in addition, frequency sub-divisions can be shifted by mirror transposition with respect
to a centerline (or, e.g., one or more non-centered lines such as a tertiary line, quadrant

line, and so on) of spectrum frequency bandwidth. In addition to the foregoing,
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response estimtes for the uplink and downl ink,

HdP2Ict | vePysternds Q@Q@I 0B IUBClRATA DSROB7) 07 Sanalocating data to a

S SEREFER R0 T oon

6Bilsct Qan T Firse BIRGUINCE REb-Miviion &Ea BBt timls slotQnd aflvedic an
aystenl the pil ot subbands can be shared anopng

difigiag pertiog pﬁih%sgr dathto %ﬁﬁﬁ?@eco%fr?%ﬂ%ifﬂb -division of a
gﬁg glg}ég(f‘ueﬁ%g lof'S %Q:cb %ﬁrt%]red eS ch t’ SH.)éI‘Jl 9500 <f‘an néclude a

or eachtermn Span e operatin
b@ddle(fp@ﬂﬁﬁtlhg Yrequaeptl 500 of tnhelldmaﬁn@h pa ey poBisahthéreof. For

pi | ot ubb nd structyre woul d be desirable to gbtain
F%aé%m%ﬁﬁ \‘rlér éb@ GaTF gvf% aaePrddrasiengy. Sug‘ﬁﬁ\é“t)’éé‘ﬁ iTgtnsst to a

ﬂﬁ§g§&g@g Qﬁﬂ%bﬁ can be inplenented by various neans.
For exaon t hese techni ques can be inplenmented in

rmnﬂsxlar e, Abmmmgeo yeranatheoatpientatfitbnsubiret distlosurBowstam 1500

hard [ can be digital, analqg,

G5 BERHS BrBeE T0h QLB nE (e 1 p demtidtn Ot i BRCK, Birocule
i 908 GRanRShitestoliRtInaBlatNo RRoEMBh S T8 hoWidni Mis@ita and

or nmore application specific integrated circuits

gnBedeljocatoryp asccangpertiop pbuws datedo ¢ BEMEal dayige fagluse in an SC-
ELOPR oPhER TN oKl £RSy PR hins P RA AR il A8 °

devi'c e

(r@As)ce apd (hf‘geﬁﬁ@d‘r&ty @@p&meé bﬁﬁ&lueﬂé}cﬂi(qyp@@ ﬁhﬁ@lhlkﬁéﬁwnh low
n1croprocesso ot her electronic units designed to

PePRarpparties 9 fMcFDOMA tigaypissiBed herein, or a
Eﬁm’ﬁlﬁ]” at | Oﬁcéé}g{ng fltrWetr Qsp%%oé@@%ﬁl 15d6pé FIRA AL 88d1§]19@5 10 for

rough ur es, funct 1 ons
soltqrigxitdddta red fromsmmibdien zillmam(bmmt dﬂmedhﬂd 15 He¢ami multiplex

LG eIoBySd B ot BEwsBr SIbgbiaR TerBb ol g second
(Izlﬁe‘ﬁc? Sutd @gi?sﬁcﬁ{ (Q(Qﬁie t8hd EJI%e&IE*ﬁP@ﬂn@%M %1@%%8&1098%5& data

el N can i npl emented in hardware, software
alilcrqatmdrte substmhdhléy\aqteyalmtcfrequm sub1d1\a$1yn$a$s¢ca¢tbcéw1th the first

RSP LUEE A o LRt morSFerbe AT s oy L gl evelic
g[}igtl@c% gflﬁﬁ) lwlltfhafhﬂrl‘blﬂ tiaRGekdd datd MMEBPET Rk He§icnby bdISctivAStKeiled data.
As a result, system 1500 can provide frequency hopping for or non-frequency hopping
simultaneously as required by service and/or device constraints.

[00105] According to related aspects of the subject innovation, system 1500 can
comprise a module 1512 for evaluating a user data schedule. Particularly, module 1512
can evaluate a schedule of user data to identify a second frequency sub-division of a
second time slot allocated to a portion of user data, for instance, with respect to related

data scheduled to a first sub-division and time slot. As a more specific example,

module 1512 can evaluate a schedule of user data to determine whether the user data is



signal processors (DSPs), digital signal processing
devi ces (DSPDs), programmable | ogic devices (PLDs),

wo p@Baogogr anmabl e gate arrays (FPGAs), proceBGDUS2007/073112
controllers, mcro-controllers, mcroprocessors,
ot her electronic units designed to performthe
functions described herein, ot?a conbination thereof.
[ 0098] When the enbodi nents are inplenmented in
software, firmvare, =~ mddl eware or m crocode, program
et Sioste’ SBBHBIn ol et chin s ndt traer geabincs 1A% of a
RS B80! BAAARAE aSRattd wishE fraRiniSsiSt MRG0 HTRORSRkesult,
A code segnent can represent a procedure, a function,
modulsgdbdg camfactityge opasme betweoumtdnger mors {loqusucy heppiag
nodul e sof twar,e. package. a class,, or
BTGy e DRFE s Bafio S B Aioneg frequency
REREE D StiadbRNhHimAe PAPR SRONERMIGHN iRRrfeRYRd, @8d tdPmaximize
anot her code segnent or a WO 2008/ 008748
peryanspdoersdy3112 30 hardware circuit by passing

Edh%ﬁfs recQii] frbdh 95 W 18Nde gc%(fi's ﬂ%QM??I‘%%?stm 1600 that can
araneters, or nenory ntents. 1 nformatlon,
afilgpenfesjusncypapaingtie ISC-FOMAnpéikctramsaissivg ipass&ed with one or more
forwarded, or transm. tted usin ny.suitable nmeans_ .
APEFtSd ﬁi}efﬁéﬁ{%ﬁg Py Heyidley ﬁe%g@%a@/ Wﬁg@s%rﬁ ?l?et ¢rags for instance.

gg?témggd’ A}%{eﬂpféﬁo ihahady fﬁlt%ﬁ%al §6&s tfla'qgﬁagjere 1%:5%112 g,mctlons

re I"npl enentation, e techni que scr
heplemantedhy b @roderypirexrEmtasd] onpdarhbimetdn thsrep€(eg., firmware).

dures, functjons,. S0 _on t. perf.ormt he .
RIOT6E one Seih i BOBCRLmERRe S ardbleolatpRREa i fisdfonsy shif
SifSnRfioh N MBREBLY cHIRHY Sthe i duRX&OD 88l rdd¥ivB e s hSelated to
The menory unit can be inplenented within the
peowassohiftod allesetien nhiscr datelaeross vplisddy of limewloitcol case
J[lr'e:ms(r:nalg]siobnealfo%ralr‘e’f%]nnlllﬁ;lfel Folr }1/1566| %nag%-%:lﬁqéhug)li%ﬁ ?ran:{)r%ig%g%]s lg{lﬁl%eﬁmore,

via vari ous neans as IS art.

stes epecdndnfluds a dddulicl 1608 foradreshitifg aplix@adpiaa Syt @sfance,
1500 that provides frequency hopping for SC FDVA
theapdnle 5oMrran jorgagizeatipiedats HiQ 2 presseipsjesdats pagkiekin accordance

I i . . .
BB ERRSLLT L, 0B RIPL St RS0 ormaion
¢t S0PMVibgiairthaularbt, vier dataacas/terorgdritudrsueh thaai safiréduencysshificd with
as a node, base statiop, cess pojnt, or.the like.
FFPE 14 piea %ﬁﬁcgﬁﬁs ape _&Pqt Akt eé@&l@ﬁ#@f@?@&a{@f a frequency
Eﬁf%@l&tﬁ'gf ek trﬁﬁ?lﬁﬁfan%b@&i&%ﬁt. '&%at%@? Sin 2RitoR, &A% can be

e functional blocks that represent tfunctions

algpaeden fredudngy ahificd sesdonsiorsaff tthwaal beatoom wontbatreat iramsposed

t her eof gﬁe.. o fir e%. ‘%OO 1], System 1500 ca .
betGT i oo 08§ 5 auRIG) BHy T B RS TE e transmission
alldcaged MR Hickd@indentieh &1 btBasdspsite) dhiadan BaapecatdObIhe same
the time based slots have a plurality

frequency sub-division in the first and second slots. As a result, system 1600 can
provide for various frequency hopping mechanisms, or no frequency hopping, as
required by device and/or service constraints.

[00108] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,

but one of ordinary skill in the art may recognize that many further combinations and

permutations of various aspects are possible. Accordingly, the described aspects are



of frequency sub-divisions. For instance, such
sub-di visions can include a portion of total system

wo p@guesTay spectrum bandwi dt h. Furthernore, theCT/US2007/073112
sub-di visions can be frequency shifted with respect
to different tine based slots, Data pertaining to a
service can be allocated to *#equency shifted
portions of different time slots to facilitate

%mﬂrélggglﬂ S‘ucbtﬁlta{‘augg% i %ﬁ‘p"g}sr é’qufeeag%gﬁ@f;hat fall within the
&6@6 @f Mie%'p?&ﬁie@fcla‘i’rﬂﬁ FiRrSbRe @B chensthhfth€tbrm “includes™ is
accordin l'inear cyclic shift with respect to

gield-ol ﬁvh@“lﬂ@ﬁn@etmed&i@@@rm@onw the diigns, such teraxiamptrdeddo be
gﬁ!}‘ Von gf tgtsa Thg: tﬁ oF e‘Ctru{nlgande at I‘lgl issinterpreted
SHEAY FAYRAE SR R PTG R Po PR, Sfécs) can
%elubﬂnblo&@&iai@trhmsﬂ&ﬂfal wOﬁhmfatclzilﬁﬁquency sub-di vi si ons
within atine slot. Alternatively, or in addition,
frequency sub-divisions can be shifted by mrror
transposition with respect to a centerline (or, e.g.,
one or nore non-centered |ines such as a tertiary
line, quadrant |ine, and so on) of spectrum frequency
bandwi dth. In addition to the foregoing, WO
2008/ 008748 PCT/ US2007/073112 31 frequency hopped and
non- f requency hopped sub-divi sions can be nultipl exed
within one or nore tine slots as described herein.
[00102] System 1500 can further include a nodule 1504
for allocating data to a transm ssion allocation
unit. More specifically, the nodule 1504 can allocate
a portion of user data to a first frequency
sub-division of a first tinme slot, and allocate an
addi tional portion of the user data to a shifted
second frequency sub-division of a second subsequent
time slot. According to further aspects, system 1500
can include a nodule for shifting frequency 1506 of
an allocation period of portion thereof. For exanple,
t he nodul e 1506 can shift a second frequency
sub-division with respect to a first as described
above. [00103] According to yet another aspect of the
subj ect disclosure, system 1500 can include a nodule
1508 for transmtting data to a termnal. For
i nstance, the nodule 1508 can transmt information
related to allocation of a first portion of user data
and shifted allocation of a second portion of user
data to a term nal device for use in an SC- FDVA
uplink transm ssion. As a result, the term nal device
can conbine low interference and high diversity
properties of frequency hopped transm ssion with | ow
PAPR properties of SC-FDVA transm ssion.



[00104] According to further aspects, system 1500 can
i nclude a nodule 1510 for nultiplexing data in a
WO e@nas0s7esi on al | ocation unit. The nodul e 1510PCEHNS2007/073112
mul ti plex wuser data allocated to a first frequency
sub-division of the first tine slot and a second
frequency sub-division of t hed%econd subsequent tine
slot with additional user data allocated to
substantial ly equi val ent ngﬂgﬁEéy sub-di vi si ons
associated with the first cond time slots. As a
nore general exanple, nodule 1510 can nultiplex cyclic
shifted data with mrror transposed data and/or with
Whagiserhuneded: ecti ve schedul ed data. As a result,
system 1500 can provi de frequency hopping for or
non-frequency hopping sinmultaneously as required by
$ervi penaned e pﬁi@wlﬁ ff%qaaicwbpplﬁg il QOhOR]caliee Predudi@y division
to rel ated aspects of the subject innovation, system
wl%wve%c(@ﬁgﬁlpé/@)ér%@w@ni 2)&86?%&%@%@&?}"&?@ cansiaays,
@% %%edule Particularly, nodule 1512 can eval uate
il e of user data to identify a second frequency
sub- diividin@a tI@flsrmssmIeﬂdedtlbrh omit Bltoht ladd ocatied bhgedaslots, the time
Bortlon of us da&E for instance, With respect to
wedslogp h aﬁfﬁtaé’ wabladbificauinsy 21p0PeYoRib- di vi o on and
tinme f.]
can e?g g?e schéﬁ&%gggkigggﬁ datgs?gwﬁgsgbﬁ?%g%gﬁﬂnSbt
whiet her the user data is WD 2008/ 008748
PCT/ U 2 07/ 12 32 IIocate acr. erline
Cor, BTEmE PREn b druCHBRTEantisnad T qUaREy f 145659 freauency
Qfb- Q1V1s§dnad“f9ar§e§o°dd0§ﬁbb&1ﬂ@|ﬂﬂs th associated with a
transm ssion allocation unit. As a result, nodule
1512 can facilitate choosi ng between one or nore
?nr ??g?ﬂ )r{laeﬂlg golsflrc]: im Cham gfﬁrgs tr& S tt]l écgfglrr%lé%leoélhll fatted to allocation
boMe Ifmg)poﬁﬁonsdﬂuts@tﬂaﬁl atnal sﬂﬁﬂﬁdrﬂllbeat%ﬁ’)? ﬂ&m@cbmcamﬂbﬁ 6f @&er data
interference, and to maxi m ze frequency diversity.
togpteoBalfevicer for @Freéﬁ@egq EDi4y uphigk trapsmigdier i s an
exanpl e system 1600 that can wutilize frequency
hoppi ng in SC-FDVA uplink transm ssion in accord with
dne oflhemicthodad plthd, thSsstioh fidGLEnayssybrdbaside isathiftebhiat

artlall in_a nmobile device, faor instance.. As . .
éﬂﬁeé‘f’ié &%%%EE fEEgBRACY TE P 3%%0? by él?hsaﬁlaﬁﬁsbﬁ%ig RE2 trpppmission
H@riﬁ\x/lrl@bﬁrag%%mte(f \Hﬂﬁ Eﬁeqpa%sﬁﬁ'ﬁ@ioﬁ %Héﬁlgn Byita processor,

software, or conbination thereof (e.g., firmware).
[00107] System 1600 can include a nmodule 1602 for

receiyjng fr ency ,shif i nf or mat

Barti Sbi Bettpd A KB athedimisd Seatr iy hrbviae: s
fr@hspb oA dcfoss hIcBHUEME Yreghddc &%‘ﬂtﬁtl ﬂr&]?l@ﬁdy%hn@@vldiﬁ 8¥sobidtcd with the
across a plurality of tine slots

transmission allocation unit, such that the second frequency sub-division is substantially
equidistant above or below the centerline as the first frequency sub-division is

substantially below or above, respectively, the centerline.

5. The method of claim 3, wherein the second frequency sub-division is shifted in

frequency from the first frequency sub-division by substantially half of a transmission



transm ssion allocation unit for use in a SC FDVA
uplink transm ssion. Furthernore, system 1600 can

w0 p@BasI48 nodul e 1604 for organi zi ng upli nk UBEF/USEINZ073112

For instance, the nodule 1604 can organi ze user data
into a transm ssion data packet in accordance wth

i nformati on received by the nmbYul e for recei vi ng
frequency shift information 1502. More particularly,

he data.can be organi zed such.that it is frequenc.

b e st R SEhB 4 SHeir o Eiescnok oo £ PTG ppf the
ehndhisislabmdRagket by half of a frequency bandw dth

of the transm ssion allocation unit. Alternatively, or
in addition, data can be allocated to frequency

hi ft sub-di vi sions _of th location unit that. are.

F ans s ool SR 2T wBireb e fist ABEt e Japens) o Bhiions ar
fraepuacyrda ftWetichirshauiadyast thé friquchey biriRadhsSiheiser data is
allocation unit. In accordance with still other
sehsdeled sudhdha icgpswethglccpiedinéd to the same frequency
sub-division in the first and second slots. As a
result, system 1600 can provide for various frequency
Moppi Me Mediodrif shbm 10therad |dastagiaeintybdsop plotsgongBise a substantially
required by devjce and/or service constraints. [00108]
smavalen{ Popiaapidmacasserdcd dhdhs ﬂchamu@kanm es of one
or nore aspects. It is, of course, not possible to
descri be every concei vabl e conbi nati on of conponents
8r mefThodwethodiodslairor], pemposes moftipdesicy thbiusg dakveallocated to a first

f or ement.i ohed aspect.s, ut, one of .ordi nar Ki ||
FHEIERY g Rt bt el S 2e B fRernCof tsray & e
3end PEYsBAlleat §10NWitRhdMASN D UScrAaRathSatdd & ROSEARIIE-equivalent
Accordingly, the described aspects are WD 2008/ 008748
paucns o0y R3IB 28508 Ritgdvish thedirsind speandeslads.| such
alterations, nodifications and vari ati ons that fal
within the scope of the appended cl ai ns. Furthernore,

90 t hghexictiod of bRimtineorhpridihg Evidlatigle 3 sch@&luldisRBer duta to identify
either the detail ed description or the clains, such
thersasang froquenryeybidivipien of Hislsaaandesupseagesling alocstad tp e

- ri.sl Ag" as "conprising” is
%%?%E%Pg@%ﬂbngﬁggu@%ﬁﬁ%@ed as a transitional word in a
claim WD 2008/ 008748 PCT/ US2007/073112 34 CLAIMS
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preserves Si ngI e carrier constral nts,
transmission bandwidth associated with the transmission allocation unit.

11.  An apparatus that provides frequency hopping in SC-FDMA transmission,
comprising:
means for dividing a transmission allocation unit into at least two time based

slots, the time based slots have a plurality of frequency sub-divisions;



conprising: dividing a transm ssion allocation unit

into at least two tine based slots, the tine based
web@smodtave a plurality of frequency sub-di vi SPONES2007/073112

all ocating a portion of user data to a first frequency

sub-division of a first slot;_  and shifting allocation

of a subsequent portion of thgsuser data to a second

frequency sub-division of a second subsequent sl ot.

2. The ne of .claim 1, r n mttin
i or RERTUT PAIaHig S PO SRcBh 1 B R gt -division ofa

pRs tloPRn@f user data and shifted allocation of the
second portion of user data to a term nal device for
use i meanssfgr Finfinguplorationtaf assbicguerd port®n ofiilee wrst Hael tod sccond
ﬁ A t@e §ecgnd(;r§§%4§ S/ z division is shifted

Al efl%aldjeﬁé’if O THE Fre ?}ency sub-di vi si on by
substantially half of a transm ssion bandw dth
associated with the transm ssion allocation unit. 4.
The nhnerpaptucoiglaml L, cpaprisipg megpgfos éré@mlttmgelq@é?@éyon
o e £ B e ke S B B o fro sccond
pbreion f ases dhaso ancraliha datico forule in a SGHDMPadplinkeransmission.
second frequency sub-division is substantially
equidistant above or below the centerline as the first

equ
a%o FREYp S@ect IQ{)/f‘édla?’hP{‘lh E&Cs;egétgg&r @@t&wﬁ&}l %bbcﬁb@wnq shifte
frbalemmﬁ fromhtbﬁ éirst ftcheersg cobrdivisien e mestantiblydhalf ef zo‘mansmlssmn

hi ft. n . y fromthe first frequency

BthifDiesttsin sl L B sy SHASFOBEE Tr anei ssi on
WO 2008/ 008748 PCT/ US2007/ 073112 35 bandwidth if the
user data is scheduled such that it does not cross a
tént elhe mepassitus ofeclainy binsthicrasn the fystrradisdecnd fe:quatey sub-divisions
?rfeétrgaglgp ggd gc'r%ss? c\ﬁhge\{r\@nﬁer g%l(b}{e rf;ché 8%1?631%‘%@ ng‘%hhagsomated with
ﬂﬁﬂfa@ﬁﬂnis@lan farlecution @mt,os‘uch Ieteat fﬁmmqyed@aﬁwgudtdﬁvmﬂ‘ontm e
user data is _ schedul ed such that it crosses the
gebntaatiplbhequidistantboreehbriowthageataming asithe fig ficgueney suly

vafﬁ‘?orpi@%lgl?stﬁtﬁflyc' bEBIRY adbv r #E@t 5’, g‘% de¥iteriGAUT val ent

ortion ne” assocl ate ocation unit.
8 The nmethod of claiml, conpr|5|ng mul ti pl exi ng the
dto afirst sub- dj.vi si on

er ta alloca ency
hiﬁ? ppREFatey %ﬁﬁ%ﬂal% WSt HlefSP ?ﬁ‘&ye%fdbwa yigipp s shifted
af fr&fu%ncy from the first frequency sub-division by substantially half of a transmission
bandwidth if the user data is scheduled such that it does not cross a centerline of the

transmission bandwidth.

16.  The apparatus of claim 14, wherein the first and second frequency sub-divisions
are transposed across the centerline frequency of the frequency bandwidth if the user

data is scheduled such that it crosses the centerline.

17.  The apparatus of claim 11, the at least two time based slots comprise a

substantially equivalent portion of time associated with the allocation unit.



second subsequent slot with additional user data
al l ocated to substantially equival ent frequency
W@ aip8aosrusi ons associated with the first and sePCDO82007/073112
slots. 9. The nmethod of claim1, conprising evaluating
a schedul e of user data to identify the second
frequency sub-division of t hedsecond subsequent sl ot
all ocated to the subsequent portion of the user data.

. T met hod of clajm 1, the evaluation.qf .th
BBheadfe renst irhl £ spintnine Sapr Peatugeatin g dete
wihehhRaro b *ﬂﬁst!i?e%{le&@tsﬁbid%iﬁbh Bf Al sl @RS a@eé‘o%ﬁtﬁ%ﬁhér{&? sub-
of a transm ssion bandw dth associ ated with the
tlivantemefghe sevond busaquenhslanwith additionwh usqyslataal losated tat

B 2 FALSRE BT 0B EPA ] SRR seond

dbisocation unit into at |least two tine based slots,
the tine based slots have a plurality of frequency
sub-di vi si ons; WD 2008/ 008748 PCT/ US2007/073112 36
ans . .

7 cquinoopBriBE s o, B, BohbHofe BleHERE RhAied At Eht uer
gith td idegtifylthosabhdfreqicnay suhgeipicandt thosdcond sulfsedurat slot
user data to, a second, frequency sub-division of a
%@?&aﬁg t%ﬂ@%aﬁ?@ﬁ?n@qogwn ofghe yieedafdnar at us of claim 11,
conprising nmeans for transmtting information related
to allocation of the first portion of user data and
20 f t ¢tlc appaoatas ofortaiof 11, ke measdor evabrating theathedsdr ofdmtiadata

o.a term.nal device for.use jin a SCF upl.| nk
PR a6 mebator Frishipiirubedd dhe brentip 19l lqdpigd across o
S&RANA: bf LANRAGYsiGLBmAYAR b ciatedSHikH 1h8%rahfinislibR AHERAEYN unit.
fromthe first frequency sub-division by substantially
hal f of a transm ssion bandw dth associated with the

ansni ssi 0 | location unit, 14 .T t us of.

] af ey e RO nork iR PREA By lion
Bothpilivg:Si ons are transposed across a centerline
frequency of the frequenc%{ bandw dt h associated with
the t *ansiRleEN®ATLPYsaE et GMidgnp tranypistion piigcatippurisdimat least
O DG, LRt BikaSjo SR AT of FAL AL BB M visions
sub- dssHedulonthasalkiebtet apbitainl of ubel dava tora fakolvejuency sub-division

respectively, the centerline. 15. The apparatus of .

e’ ﬁaﬁmt 1igt anghrdogtifs £ f Sg@aeahaomplé_aﬁémergﬁ%fﬁ Giadrequghey-ghifted
Sdtbhd B8qudnBy LHRANERGYof S_%%ﬂ(hﬁlbgéiuéﬁt disequency
sub-division by substantially half of a transm ssion

22. The system of claim 21, comprising a transmitter that broadcasts information
related to allocation of the first portion of user data and shifted allocation of the second

portion of user data to a terminal device for use in a SC-FDMA uplink transmission.

23. The system of claim 21, the second frequency sub-division is frequency-shifted
relative to the first frequency sub-division by substantially half of a transmission

bandwidth associated with the transmission allocation unit.

24, The system of claim 21, wherein the first and second frequency sub-divisions

are transposed across a centerline frequency of the frequency bandwidth associated with



bandwi dth if the user data is schedul ed such that it
does not cross a centerline of the transm ssion
whandnigias. 16. The apparatus of claim 14, wheP€Il/nS100z073112
first and second frequency sub-divisions are
transposed across the centerljne frequency of the
frequency bandwi dth if the us8r data is schedul ed
such that it crosses t he centerline 17. The apparat us
f claim.l1, | eas sed
@@M?@@S@n abgSeRupitank t@awﬂwg %me%d%mﬁonés
ARRGHA 892%0% bhbtBe tBé Las@liho8ks MBifkst NGLERIBLOABALEN is
PCT/ US2007/ 073112 37 18. The apparatus of "clai m 11,
subniantisliynoelons an sbdvss ravpdctivply ethic sgntethiseuser dat a
all ocated to a first frequency sub-division of the
first slot and a second frequency sub- division of the

38COoNTHS IERE BLERInS DDtwirdiR tiRddodn dfeductSesubddilBion is shifted in
al |l ocat e substantlally equi val ent frequenc
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or evaluating a schedu user ata to Ity

trivesns ed@nbhnidnvedtiency sub-di vi sion of the second

subsequent slot allocated to the subsequent portion

of the user data. 20. The apparatus of claim 11, the

g@ansTﬁgg SEYRAbHALINYY, tvl}lferﬁﬁ tfl%dﬂ‘rls?atf&f scHefed frgﬁi%ﬁ'cy sub- lelSlOIlS
further conprlses means eterm ning wh

arseransiatsed agossl tho C@ﬁ@ﬁnaﬁemm of therfteqnéncmé)ancﬂwalth 1f the user

rans [No] dw.dt h associ d with the
G e G A R AP eSS " Oyst om  hat

provi des frequency hopping in SC FDVA transm ssion,
conprising: a nultlgleX|ng processor that divides a
27.anskhe systam af ¢laioaz].dhe airlbast fwe tmatasadasbats compriseiare
p%g%ntlglll;iéa:u’l%atl%& 1%108 no? 1%1%%5%#?%8 wﬂﬁtﬁhaa%l%g? Ogllc% L ée/s o;
portion of user data to a first frequency sub-division
of a first slot and al|ocates a subsequent portion of
£he udbe sstamof gaimn 2} dbgiawHiploaing progessaidateaErtes the; ik dyta
§lllj&afyd\fb ?'fﬁ’%} fféf u%i@esﬁg Ql‘?wﬁgp LAY s%t a%gconﬁl?leequency sub-
system o rising a transm ter
bivisaalcasths sécohd sutatduent slbte\tvah edidltlonaa Iulsercdatal aiocatd tahe
first rtion of user data and shifted catLon o
Pthst %B@Bh%qu%w AUy quRsAivisiens asgpeple W H ﬁra%%ndéécond
figf; use in a SC-FDVA uplink transm ssion. 23. The
systemof claim2l, the second frequency sub-division
is frequency-shifted

29.  The system of claim 21, comprising a processor that evaluates a schedule of user
data to identify the second frequency sub-division of the second subsequent slot

allocated to the subsequent portion of the user data.

30. The system of claim 21, the processor further evaluates whether the user data is
allocated across a centerline of a transmission bandwidth associated with the

transmission allocation unit.

31. A processor that facilitates frequency hopping in SC-FDMA transmission so as

to preserve single carrier constraints, comprising:



relative to the first frequency sub-division by
substantially half of a transm ssion bandw dth
waz@soigsed with the transm ssion all ocati on uP€T/USB47/073112
The system of claim 21, wherein the first and second
frequency sub-divisions are transposed across a
centerline frequency of the f}9equency bandw dt h
associ ated wi th WO 2008/ 008748 PCT/ US2007/073112 38
the transm ssiop all ocat.i an it,. such.that the second
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Els,t V\ge{l?i n the second frequency sub-division is
K ?IP d'f'n frequency fromthe first frequency
sub- dinéhis fon staftingUist@fvhi olal syibdtaliént @brtdontJFANSHECE 84t o a second
bandwi dth if the user data is schedul ed such that it
fegusnay sulcdigéonofesse@id subeeqyentshd: ¢ ransni ssi on
bandwi dth. 26. The system of claim 24, wherein the
first and second frequency sub-divisions are
B2.ans pasethuat pogsarh peodienfoe fidilietiig fopencyh@fpiidg@ SC-FDMA
frequency bandwi dth if the user data is schedul ed
HRRIIBHR S 45 1 PERSSVET tiREle CATEICE FONSHaINts YOMARENSy st em of
cl ai %%&ngwﬁteﬁr&aaﬂlsﬁéhmw»@o&l 18n PARRY 2l BlBI AR RS Cor
substantially equivalent portion of tine associate
varhputtite: al | ocati on unit. 28. The system of claim 21,
t he ltjplexin rocessor integrates the.user .
a1 | oc vt s s R O Bt L A et Rl thetime
basedblo®d 1ve @apurdliSFFRYusdcO AU ARYsisHP- di vi sion of the
second subsequent "slot with additional user data
al | ocallasgtetapportioibet wnet fath to/a rpbiligaransy sib-diyiseercyf a first slot; and
sub- disﬁﬂgs i118 DRl g%i ‘t‘?teeden . trr‘gi %h tl{ei rs} A0 go Y see%grrllcij frequenc
sl ot s> 26°Fhe syst%nsw OfePaIT 21 cuéﬁp(}l sing a quency
AIbogieBEaN ofthatorMabirfues stotschedul e of user data to
identify the second frequency sub-division of the
second subsequent slot allocated to the subsequent
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frsquemky begtirgl campasiaga centerline of a transm ssion

bandwi dt h. assgci ated with the transm on.all ocation

uni t . T8¢IVing 13 %%wﬁt?fgio f?%ﬂ&rcmyf%eg@f oGRS RASCT dataacross
Q?HRAIRQ of AmeStdEOMA 4 RRTEN S RRatReh @t fol BsdAh 8SKFXDMA uplink
single carrier constraints, conprising:

transmission; and

organizing the user data into a transmission data packet in accordance with the

received information.

34. The method of claim 33, comprising transmitting the data over uplink resources

specified in the received information.

35.  The method of claim 33, the user data is frequency shifted by substantially one

half of a frequency bandwidth of the transmission allocation unit.
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plurality of frequency sub-divisions; neans for
allocating a portion of user data to a first frequency
sub-division of a first slot? and neans for shifting
aIIocation of a subsequent portion of the user data to
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Hﬁ%dﬂs@&ﬁéﬂloﬁﬁtﬁﬁﬁﬁf‘ﬁﬂﬁa@@ RhRPobdd aefask B¥nterline frequency of a
transm ssion so as to preserver si ngI e carrier

bemsnenbmdyidbowpmriatéchyith thecmsuissionradaerionanifedi um
conprising codes executable by at |east one conputer
to: divide a transm ssion allocation unit into at

Beast ThivBhethod®foRSA A 3 sthetisforrhftfont e ieed th EGlerly Ghitcdaviecation
plurality of frequency sub-di visions; allocate a

%Mer data Gerihes endierigsay heshos aterypaldewige sdlests Beibitgnwansy sifted
e Bnta ok By s B0y Mal R BB R Blon B PR TR i nicsion
slldradovusit.on of a second subsequent slot. 33. A nethod

for transmtting data over an SC FDVA uplink channe
utilizing frequency hopping, conprising: receiving

591 Or WALDBRaRS Rk §ndrditd dEALRAGH SROEDLEC WAk AICGARAA hiiRLing
user data across a plurality of time slo of a
fmmnjlhslvmng,abhmuamgon unit for use in a SC FDVA

uplink transmssion: and organi zi the uyser ta.
P o Bep AL OGS s AR o hetBashice e wer
ﬂ@cﬁ Qb8 pREDHYTBE 1188 sloof athdsARERAGI8Eatloh Ik 8Buse in a SC-
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PCT/ US2007/ 073112 40 36. The nethod of claim33, the

user data is allocated to frequency shifted sub-
39. The apparatus of claim 38, comprising means for transmitting the data over

%ekp{]% accordance

uplink resources specified in the received information.

40. The apparatus of claim 38, the user data is frequency shifted by substantially one

half of a frequency bandwidth of the transmission allocation unit.

41.  The apparatus of claim 38, the user data is allocated to frequency shifted sub-
divisions of the allocation unit that are transposed across a centerline frequency of a

frequency bandwidth associated with the transmission allocation unit.

42. The apparatus of claim 38, the information related to frequency-shifted
allocation of user data further indicates whether a terminal device selects non-frequency
shifted user data or frequency-shifted user data for uplink transmission within the

transmission allocation unit.



di visions of the allocation unit that are transposed
across a centerline frequency of a frequency

whandnigiash associ ated with the transm ssion al PODES100T073112
unit. 37. The nethod of claim 33, the informtion
related to frequency-shifted allocation of user data
further indicates whether a t®rninal device selects
non-frequency shifted user data or frequency-shifted
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utilizing frequency hopping, conprising: neans for
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al | gcation of . user ata,across a plurality.of ti .
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SC-FIiaMAuplilkitidasiisgidgMarisi on; and nmeans for organi zi ng
the user data into a transm ssion data packet in )
accor glashsdulepthahongprizesdtbe i dataripigrantansgissiogglatampgket in
. cl.al: i sing neans for

raﬁ%ﬁ%#?ﬁﬁgk?hgag%fgﬂgﬁgggﬂupIink resources specified
in the received information. 40. The apparatus of

| aim 38, the yser data is frequency shifted by ,
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shifted sub- divisions of the allocation unit that are
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of user data further indicates whether a term na
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wividior dfifte: allocaisnimstharuratrhapatddardsbiatcentdlne frequency of a
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utilizing frequency hopping, conprising: an antenna
that receives information related to frequency-shifted
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RQH- Wnﬁ}ﬁ pliliﬁﬁd pser H%‘ﬁ'l agg GHUCHEH user data in accordgncae with the

information received by the antenna.

48. A processor that provides transmission of data over an SC-FDMA uplink
channel utilizing frequency hopping, comprising:

means for receiving information related to frequency-shifted allocation of user
data across a plurality of time slots of a transmission allocation unit for use in a SC-
FDMA uplink transmission; and

means for organizing the user data into a transmission data packet in accordance

with the received information.

49. A computer program product that facilitates providing transmission of data over

an SC-FDMA uplink channel utilizing frequency hopping, comprising:



a schedul er that organi zes the user data into a
transm ssion data packet in accordance with the

WO e@siovsgds | nf ormati on. 44. The system of cl ai mP@BUS2007/073112
conprising neans for transmtting the data over uplink
resources specified in the received information. 45.
The system of claim43, the uWYer data is frequency
shifted by substantially one half of a frequency
bandwi dt h of the transm ssion.allocation unjt. 46. The
syst e?nC%WP%tF%iWE%@? alémb%%Pprbﬁé%cq S S’I‘QCB@QG&Y actgeaSt one

E&ﬁﬁﬁ&ﬂgy shifted sub- divisions of the allocation

unit that are transposed across a centerline frequency

of a rdceieqidnayativardwicdith figgeweyahidgdwllo¢atioh@f user data across a

transm ssion allocation unit. 47. The. syst.em | M.
iy PRTHE TG M o Pl et oo TR G EMA Thiink
behivEson; AaM- f requency shifted user data and
frequency-shifted user data in accordance with the

i nf or AigeNBA theaser dasdingg 2 trapsnaistiemAga pagket | aseeidarcegyith the
hﬁg&egﬁﬁgﬁﬂﬁgntransnission of data over an SC- FDVA
uplin channel wutilizing frequency hopping,

conprising: neans for receiving information related to
frequency-shifted all ocation of user data across a
plurality of tinme slots of a transm ssion allocation
unit for use in a SC FDMA uplink transm ssion; and
means for organizing the user data into a transm ssion
dat a packet in accordance wth the received

i nformati on. 49. A conputer program product that
facilitates providing transm ssion of data over an

SC- FDVA upl i nk channel utilizing frequency hoppi ng,
conprising: WD 2008/ 008748 PCT/ US2007/ 073112 42 a
conput er -readabl e nmedi um conpri si ng codes execut abl e

by at | east one conputer to: receive informtion
related to frequency-shifted allocation of user data
across a plurality of tine slots of a transm ssion
allocation unit for use in a SC FDVA uplink

transm ssion; and organi ze the user data into a

transm ssion data packet in accordance with the

recei ved i nformtion.



