HOPPI NG STRUCTURES FOR BROADBAND PI LOT SI GNALS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
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Pat ent application Serial No. 60/888, 460 entitled "A
METHOD AND APPARATUS FOR UPLI NK CHANNEL SOUNDI NG AND
PONER CONTROL" which was filed February 6, 2007. The
entirety of the aforenentioned application is herein
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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
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 may be established via single-input single-



communi cation link fromnobil e devices to base
stations. Further, conmmuni cati ons between nobile

walewsoe®7and base stations may be establi shed PCHUS2008/053217

si ngl e-i nput singl eout put (SISO systens,

mul ti pl e-i nput single-output (MSO systens,

mul ti pl e-input multiple-outpug (MM) systens, and so
forth. In addition, nobile devices can conmuni cate
with other nobil e devices (and/or base stations with

o apvices Lantlc _ -
G (U505 SLEHA O5)A R 4.8 B, WISHESS O ikt o
mulltifilpbetpNTMIM@n syst¢manirein sasfoethd fnuladilpploe, MR)le devices can

recei ve antennas for.data trangm ssion. . The gntennae .
ROAMPBICAE S ER Ot b dodis (AT Bt Hiians ovlboPgplise stations)
M RAEo-BXR MRl Foss Bbtwdik BShurdiohgct i onal communi cati on

bet ween the devices on the wirel ess network. Wth many

tOSEes t r ¥HM tsysterys spgmminlydemploy rmypltiphei (7 yransmit antennas and
resouyr all ocati.on a r control re | ortant
FRRE O T At 88 @R 16 P Han R R , A gt RS K fstate to borh
Baxd d@dtidnk abed | nobaBMERGad, | @S ond h¥gample Oadansly Pbl-@irectional
signal s can be sent % devi ces al |l ow ng neasurenent of )
sorgmanicaiien beyveen the dexiers nothet welcwanctyerkyt i With gganyp devices

R W D T R e OV

[ftht Tee doliteawtangenpues suffRicat S$igpdlinbised raionmmdy dath rate in
one or npre enbodipents in order to provide a basic i
geraBMEicaiRNsng Taps.s ordapdopiloterieaals TR sbes Sertaby dekicpppllowing

Al SHLARORIOY Qio AU A KB atﬁhﬁsgfoﬁqh?t'mb%qgﬂi%@fbdélﬁ Sdditional
and Is I ntende o neither 1dentify key or critica

adsewrecrt sdafr reduestenidanaemtveer mo subdeducneadmntissenscope  of

any or all enbodinents. Its sole purpose is to present

some concepts of one or myre enbodi ments in a

simplified formas a prel§@@4W%&$Hé nore detail ed

fee[ | PLi Ofpl hﬁélloi\)ﬁné)rﬁ%%&se‘ja l%%l?ﬁﬁe(i OQQIY%IaIIyn of one or more

accordance wth one or nore enb ments an
cobodispondinngddi schosulcea bhee eoflgrsanding s sasipeotbedemants. This

described in connection with faciJitatin neratin .
SRR R 2PhathongrnG pattirnet il coanenitbRB Rk, and i
Ritdrled ﬂaﬁieﬁidehﬁfyqsekldr 21N 6] REPRINACH AL dnefdaSmeROhdr ®lincate the
portions of bandwidth dedicated to transmtting

propadbamdopill enbedigentss ls anlelparpast i wadedsyt seopspsongepts of one or
T A N —
tHaats ple¢heesater.

[0007] In accordance with one or more embodiments and corresponding
disclosure thercof, various aspects are described in connection with facilitating
generating and utilizing hopping patterns to transmit broadband pilot signals. In
utilizing hopping patterns, entire portions of bandwidth dedicated to transmitting
broadband pilot signals can be utilized by hopping within the bandwidth over time.
Furthermore, the hopping patterns can be of different periodicity, such that devices
having high scheduling needs can be assigned a pattern that provides for transmitting
broadband pilot data frequently (e.g., at every opportunity) while devices having lower
scheduling needs, or lower activity levels, can be assigned patterns that do not

necessarily transmit at each available interval.



havi ng hi gh schedul i ng needs can be assigned a pattern

that provides for transmtting broadband pil ot data
woe@goeswdy (e.g., at every opportunity) whil ePCRVEDOS053217

havi ng | ower scheduling needs, or |lower activity

| evel s, can be assigned patterns that do not

necessarily transmt at each avail able interval.[0008]

According to rel ated aspects, a nethod for defining a

br oadband pil ot signal hopping pattern in a wirel ess

ni cat i t ' [
B e e e b Ry adoend pilet
ﬁlgnaltho@pmglgattemgn kar\@indbﬁrmbnpnﬂlmtambal; actayodk gsep‘revﬂbdi ndha method

br oadb .d | ot d
PHaroB e RhuenopaPrtragt BuatpRab4iksh dor Ty broadband
pRSOUSE And| RE&SHRE atg}gadb%ﬁ§ e s%ﬁﬁlt h(ﬂﬂ)lﬂg Pkﬂ?é?ﬁ%ldﬁ Nevice that

according to a configured er|o icity f he devi ce.
Tesifres thiopping laswoss ard erimsrealseiugndyntgseures hloplpa eigthe agseved portion

o PG IR R R 5raP RIS psfSBET fE R ighS The method also

GRMNH G i He APPFALApMErs & the AeViddle at | east one
rocessor configured to assign a broadband pil ot

09Ah1 hoppinadichasnast fkelptes 4o d’e\Wlf@l@S% semNnEEatips appasatus.  The
g/%re s°‘ c&nﬁlug{c% bl Iﬁjara{t{lse géﬁi? ?Olléﬁs‘%e ntkél }?rggesss&f ccﬁlﬁgured to

ion o reserve ransm
bsrsc@dbaﬂﬂdpaﬂdopﬂcslsmal Bopp'ﬁli@pmtdm Itcesedeemmmmlhbps il ffe across a
a paratus can also include a nenory coupled to the at

1ty offe fisABRnsys &Sour[ceo'alefksvéhf anArHeR ofs gé@w@@ dewgved for

ﬁgnﬁhl\{ﬂﬂ' eérgécfbaﬁ&) él g’gﬁe M?é'sﬂ:&ﬁmtuﬁﬁtatl&{s%b%tus can also

oppl ng patterns for and pilot signal
Umhm@musenmw&ou@héﬂmﬂmetk@gxmemnunmmat|ons appar at us

i ncl ud a f or n1n|n ortlon of
Etal ot n° Sebrastbagpet abinP caritls o ronBaaRtions agparatus that
éﬂe%@'h%p@ﬁ% PR@das froF toeduBhad 'pi”'lgt %1@&9%%@1%%516&1& Ol The wireless
si gnal hopping pattern that specifies hopping to

d@mman@ﬂfeoﬁsrma@mwanegdud@ a1chh &rsiem‘mmmeg @qrou”ilmn opbandwidth
S S CO

IANGHTNE Difhulib e, DR bARS SR AT P BlohRT oy ggporating o
broaasthansiiei di@tal Sbpfiay paasai thet PRt Mopping tded/ilsp‘a@ate frequency

based at | east |nrfart on an activity level of the
BRsQER bqudsm?i}hequ ipn gf bendyidtisovee tlingee| Fhe wirelpsy communications

%%%B {lse CarP Eu?‘%aﬁ ?I{&Ins f\@p%gsggn(f@qtﬂe r8 dband pilot s énal hopping

er-r uminc Forcausi a
paasth toondeviantust@at [taat neser stearpaquieity lorl of thadavitabl e

bandw dth faq nsmtting broadband pilot data. The

Eﬁﬂr&ht er - r SAHQBPEHEIGHTSHR 14 ﬁt%@pu@wﬁ%@e gty grhich can
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reserve a portion of available bandwidth for transmitting broadband pilot data. The
computer-readable medium can further comprise code for causing the at least one
computer to generate a broadband pilot signal hopping pattern for a device that specifies
hopping across one or more frequency resource blocks of the reserved portion of
bandwidth according to a configured periodicity for the device. Moreover, the
computer-readable medium can include code for causing the at least one computer to
assign the hopping pattern to the device.

[0012] In accordance with another aspect, an apparatus in a wireless

communication system can include a processor configured to determine a portion of
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comprise means for receiving a broadband pilot signal hopping pattern, means for
generating broadband pilot signals, and means for transmitting the broadband pilot
signals over time according to the received broadband pilot signal hopping pattern.

[0016] 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
transmit broadband pilot data in a first frequency resource block of a portion of
bandwidth, the portion of bandwidth reserved for broadband pilot signals. The
computer-readable medium can also include code for causing the at least one computer

to hop to a second frequency resource block of a portion of bandwidth reserved for

broadband pilot signals in a disparate portion of bandwidth according to a broadband
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[0021] FIG. 3 is an illustration of an example wireless communications system
that generates hopping patterns for broadband pilot signal transmission.

[0022] FIG. 4 is an illustration of example bandwidth having reserved sections
for transmitting broadband pilot signals.

[0023] FIG. 5 is an illustration of an example methodology that facilitates
generating a hopping pattern for transmitting broadband pilot signals.

[0024] FIG. 6 is an illustration of an example methodology that utilizes a
hopping pattern to transmit broadband pilot signals.

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

transmitting broadband pilot data according to a hopping pattern.



[0020] FIG 2 is an illustration of an exanple
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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,
distributed system, and/or across a network such as the Internet with other systems by

way of the signal).
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readable medium” can include, without being limited to, wireless channels and various

other media capable of storing, containing, and/or carrying instruction(s) and/or data.

[0034] 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

and a receiver chain, each of which can in turn comprise a plurality of components
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transmt information to nobil devi ce over a
foupacean [bendesigh8d dodommneiicate to mobile dev1ces in a sector of the areas

covered by base station 102. In communication over forward links 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
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quency,
over one or more time periods. The hopping patterns can be based at least in part on an

activity level for the given mobile device 116 and/or 122 and can include hopping
across frequencies with respect to the dedicated broadband pilot OFDM symbols. For
example, a high activity mobile device can transmit broadband pilot information more
frequently, and therefore hop more frequently, than a lower powered mobile device.
Moreover, a cyclic shift can be specified related to a given hopping pattern, and the
cyclic shifts can be hopped as well. Also, hopping patterns can be specific to a given

base station 102.
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gﬁﬁﬁ'ra&ﬁss 2001 BarP B4 Yasd &2tiod B a portion thereof, a mobile device or a portion

thereof, or substantially any communications apparatus that receives data transmitted in
a wireless communications environment. Receiving data transmitted by a plurality of
devices can result in interference or overlap of signals; thus, the communications
apparatus 200 can employ components described below to schedule communication
with the plurality of devices using minimal bandwidth to do so. The communications
apparatus 200 can include a periodicity configurer 202 that can configure a broadband
pilot periodicity to be utilized by a device, a hopping pattern definer 204 that can

determine a hopping pattern for a broadband pilot for a device, and a broadband pilot



exanpl e, based on the information received in the

broadband pil ot and/or a strength, clarity, or quality
woboosesoconmuni cati on, the base station 102 caPCEHERZ08053217

power - up or power-down comrand to maxi m ze data

t hroughput while mnimzing interference, for exanple.

It is to be appreciated that not all nobile devices

comuni cating with base station 102 need be schedul ed

or assigned a hopping pattern or frequency slot for

90 ] . '
e B AR BBl DB AT g cprgentative
devien activity level or state of the device. For

where a device i a sufficiently acti

l e, i
E@ , br oé&ﬁ%{ﬂﬂlgﬁp PBFXQ{B[S[& tﬁ@ C%tgppgpﬁgm@g@%g@tus 200 can detect a
A8ntREY frOschBE off Vi p8ratOddR&d. | ThidlcEn LEQRURR SXample

! as a request
sel ective scheduling thereof: however, a device nof in

froguthe ideviea td goramunigetestigdt the(comgnunieatigey hpparatey 200; a pilot signal
ctive, enoygh .t o intain a nedia.access.contro MAC). .
BB PO oS e TR BRS RuTERH P RBBERBUADY! ot Bhce witn
St TBEViEY), a aRdEfitfiRineFiohe aRBtheN Rbmhaeikbationdapp&aiugnesd. The
a q;Fping pattern for such pilot information, [0040]
reriaticity eonfrauger 202 pan dsteramedan gotiviyostatgnetc levploak the disparate
RRal agx/lﬁ’f’chzggnf Perlatgr%l osxﬂ%e(ﬂiu?.%” E&Idg gr Whgehgxﬁée with respect to
commini cati ons environnent. e conmuni cat 1 ons
a@paaicusng O0thcthe domnauniiasiens bipjiarains @00.a Ipdy td b& appreciated that
thereof, .a nphil e device or. a portion thereof, or,
depiessabving (hjehs Spnsaistiomni aHVI0 rien A5 puFa e t heduling than those

hEGRE YRS ndAbRislis R A ity t efhus i@ g\éfh[)&i'cﬁy? goﬁfgﬁﬁg&g(ﬁa&aﬁbpgﬁgme a

envitonnent. Recelvin ata transmtte ur a
bighdeperoekciyawithesspect ito broudbarfde paotcearsmisswer fapthofdevice. For

signals, thus, the co nicati ons . arat us 0 can .
SHENDS 1 i ST EETIB A BTGP Do CaUpbi 212 cdh Hhsign 200Hz
BEIMALCALd OB st buhbRgRiod! fof ¥oRHdifle ¥l &es 208iHWbandwidth) for
m ni mal” bandwi dth to do so. The conmmuni cations '
tpranitingdrogtbasd nilotrdtadbergapedeack tiat ip nodsd pgivicenan o 2ssigned
th can .configure a oadban ilot .periodicity to be
b rS ARrBPRY 2 8 PR L pistioat BrSRrflte’ sbdy 2°20mm
baratwigdn deteiopping pattB@P@ifihgr Ped ter atifigy tha Jerieadidhans defining a
Bi|0t for a device, and a broadband pil otassi gnor 206
roatbandrpilas Bonpingpatisgufor ithegdaytsadband pi | ot

{ gur at | . ' - 0
e Gima LMkt SEESAH A, AR 304 LRERbLrars o broadband
20& lopirgepein dort 4 dosint thdt rgn hoperGe tohe, dradusidt ahdor cyclic
evi ce.. This can occur, for exanple, as a. request from
3}1 S AimeAratEoREy AnGkACed A h A HoMRidAIlGEHADGHIE patiem can be

BRRa LA 1?13331#[ Gh B&it{eﬁ{s @éfﬁ@@lf?tbdg%ﬁgﬁéﬁgvigé’s, tf&eefxa{rlﬁlee, to prevent

di sparate device, detection o '

nmuni cation o
dearlapeprvintietference on a broadband pilot channel. For example, as described in an

OFDM configuration, one or more OFDM symbols of a given time period can be
dedicated to broadband pilot transmission such that other communication can be
forbidden on the OFDM symbol. The symbols can be divided into time periods of
multiple symbols such that the broadband pilot dedicated OFDM symbol can exist in
cach time period. In this regard, the broadband pilots can hop across time to the
different OFDM symbols. Moreover, within the OFDM symbol dedicated to broadband
pilots, the hopping pattern definer 204 can schedule broadband pilot data for a plurality

of devices among divided frequency slots of the OFDM symbols, thus minimizing
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or the broadband pilots, for exanple.” Additi ona

treca (hbeshosmpp). Ngaseatdtionr302 can transmit 1nforrnat10n to rnoblle 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 operate in an OFDMA wireless network, a
3GPP LTE wireless network, efc. Also, the components and functionalities shown and
described below in the base station 302 can be present in the mobile device 304 as well
and vice versa, in one example; the configuration depicted excludes these components

for case of explanation.
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periodicity, to utilize in transmitting broadband pilot data for the mobile device 304.
The hopping pattern can be generated as described herein including hopping across
time, frequency, and/or cyclic shifts of frequency/time. According to one example, the
hopping pattern can be defined based on other hopping patterns generated for disparate
devices to minimize conflict and interference. The broadband pilot assignor 310 can
assign and transmit the hopping pattern to the device for utilization thereof in
transmitting the broadband pilot data.

[0048] The mobile device 304 upon receiving the hopping pattern can utilize the

pattern to transmit broadband pilot signals to the base station 302. For example, the
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pattern to t device for utilization thereof
utilized for transmitting substantive data, control data (as shown), and/or substantially

any other data. The sample shown can be repeated over time, for instance. In one
example, the sample portion can be repeated every n milliseconds such that the
broadband pilot channel is transmitted in each time slot (once every »n milliseconds)
followed by additional data. It is to be appreciated that not all devices transmitting
broadband pilot data need to transmit such data in each time slot; rather, as described,
devices can be assigned a periodicity for transmission based at least in part on

scheduling needs and/or an activity level of the device.



transmtting the broadband pil ot data. [0048] The
nobi | e device 304 upon receiving the hopping pattern
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signals to the base station 302. For exanpl e,

t hebr oadband pil ot defner 316 can create broadband
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shifts of hopping patterns and to hop across the cyclic shifts. For example, the pattern
can specify to hop sequentially across the IMHz resource blocks beginning at the first
available resource block and ending at the edge of the available bandwidth; on the next
round, a cyclic shift can be used to instead begin at the second available resource block
and sequentially hop to the last available resource block ending with the first available,
then hopping the cyclic shift to begin with the third available resource block and so on.
[0052] For example, the available frequency can be 20MHz, the devices

requiring hopping patterns can hop across 1MHz resource blocks, and the time slots can

be 0.5ms (such that the broadband pilot channel 402 occurs every 0.5ms). In this



br oadband pil ot channel is transmtted in each tine
slot (once every n mlliseconds) followed by
wadaspsenal data. It is to be appreciated thatPoDUSENSE/053217

devices transmtting broadband pil ot data need to

transmt such data in each tine slot; rather, as

descri bed, devices can be assi@ned a periodicity for

transm ssion based at |least in part on scheduling

needs and/or an activity |level of the device.[0050]
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yc | or exanple, the pattern
explanatlon the methodologies are shown and described as a series of acts, it is to be

understood and appreciated that the methodologies are not limited by the order of acts,
as some acts may, in accordance with one or more embodiments, occur in different
orders and/or concurrently with other acts from that shown and described 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 may be required to implement a

methodology in accordance with one or more embodiments.
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periodicity. Moreover, the hopping pattern can be based at least in part on previously
generated hopping patterns for disparate devices to minimize interference in
communication. At 508, the hopping pattern can be assigned and transferred to the
device. In this regard, the device can utilize the assigned hopping pattern, and the
receiver of the broadband pilot information can know the pattern used.

[0057] Now referring to Fig. 6, a methodology 600 that facilitates utilizing a
hopping pattern to transmit a broadband pilot signal is illustrated. At 602, a hopping

pattern for transmitting a broadband pilot signal is received. The hopping pattern can be



[0054] Referring to Figs. 5-6, nethodol ogies relating
to providing broadband pil ot signal hopping patterns
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peci f
exarnple The inference can be probabilistic—that is, the computation of a probability

distribution over states of interest based on a consideration of data and events.
Inference can also refer to techniques employed for composing higher-level events from
a set of events and/or data. Such inference results in the construction of new events or
actions from a set of observed events and/or stored event data, whether or not the events
are correlated in close temporal proximity, and whether the events and data come from
one or several event and data sources.

[0060] According to an example, one or more methods presented above can

include making inferences pertaining to determining a hopping pattern for one or more
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w@Rlstomrgnal can be specified to hop to a di spar/@smos/ 053217

frequency resource block. The hopping pattern can al so
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pattern can take on substantially any form as
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data, information related to available channels, data associated with analyzed signal

and/or interference strength, information related to an assigned channel, power, rate, or
the like, and any other suitable information for estimating a channel and communicating
via the channel. Memory 708 can additionally store protocols and/or algorithms
associated with estimating and/or utilizing a channel (e.g., performance based, capacity
based, etc.).

[0063] It will be appreciated that the data store (e.g., memory 708) described

herein can be ecither volatile memory or nonvolatile memory, or can include both
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datanor e hoppi ng patterns and controlling power for

transm ssi on thereaf. Mbil. evice 700 conprises a
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station, another mobile device, efc. The processor 706 can also be operatively coupled
to a power controller 712 that can increase, reduce, and/or configure a power level
utilized by the transmitter 716 to transmit the signals. According to an example, the
mobile device 700 can receive power control signals from a disparate device based at
least in part on the transmitted broadband pilot signal, and the power controller 712 can
adjust the transmission power based at least in part on the received power control signal.
Although depicted as being separate from the processor 706, it is to be appreciated that
the broadband pilot scheduler 710, power controller 712, demodulator 704, and/or

modulator 714 can be part of the processor 706 or multiple processors (not shown).
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opplng pattern definér (or another cornponent processor EB can determine a
periodicity for transmitting broadband pilot data. It is to be appreciated, as mentioned,
that not all devices 804 are required to transmit broadband pilot data (e.g., devices of
low activity). Subsequently, a hopping pattern can be defined by the hopping pattern
definer 818 as described supra; specifically, a pattern can be defined to hop across
frequency resource blocks over time and/or hop cyclic shifts of patterns, etc., and the
pattern can be defined based at least in part on previously generated and assigned
patterns, for example. The broadband pilot assignor 820 can assign the broadband pilot
hopping pattern to a respective mobile device 804. Subsequently, the mobile device
804 can utilize the pattern to transmit broadband pilot data to the base station 802, and

the base station 802 can utilize the data to determine resource allocation for the mobile



[ 0064] Processor 706 can further be operatively
coupl ed to a broadband pil ot scheduler 710 that can
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transmtted according to one or nore hopping patterns

as described supra, for instance. In one exanple, the
nobi | e device 700 can recei ve2a broadband pil ot

hoppi ng pattern froma device to which it is
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as described supra. The system 800 conpri ses a base
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s bER P Fl ST r AR Pl SRR TRA BB Afaiionaly or
Bianatarty, ah¢ paosgymbes BRadbd fraguehtpnrisvisivs rhaltipReedEDM), time

r.nore nohile devices 804 through a trapsmt antenn :
ygsionRawd] @i«eds(if@l\ébr?rrceé%id%émpﬂfr%lflﬂﬁltﬁwﬂ@% r Bicepiey data is

%@‘rir%([jlg aASrBRG @a@éj{)étﬁer@ BRf & .rlﬁgés)(e@ﬁ’ls@ﬁﬁﬁtggla%érrhn@ can be used at

l'ator 812 that deno ates receive
mobile device 950 to estimate channel response. The multiplexed pilot and coded data

for cach data stream can be modulated (e.g., symbol mapped) based on a particular
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 930.

[0071] The modulation symbols for the data streams can be provided to a TX
MIMO processor 920, which can further process the modulation symbols (e.g., for



i nformati on. Denodul ated synbols are anal yzed by a

processor 814 that can be simlar to the processor
walemsnptred above with regard to Fig. 7, and whPChus®08/053217

coupled to a nenory 816 that stores information
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and/or interference strength,23ata to be transmtted
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nultlple processors
utilize as discussed above. Further processor 970 can formulate a reverse link message

comprising a matrix index portion and a rank value portion.

[0076] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link
message can be processed by a TX data processor 938, which also receives traffic data
for a number of data streams from a data source 936, modulated by a modulator 980,
conditioned by transmitters 954a through 954r, and transmitted back to base station 910.
[0077] At base station 910, the modulated signals from mobile device 950 are

received by antennas 924, conditioned by receivers 922, demodulated by a demodulator



[0068] Fig. 9 shows an exanple w rel ess conmunication
system 900. The wi rel ess comruni cati on system 900
walepBot®7ONe base station 910 and one nobil e deeT/US20085053217
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hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, etc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, etc.

[0081] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and

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



transmtters (TMIR) 922a through 922t. In various
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antenna fromwhich the synbol is being transmtted.
[0072] Each transmtter 922 receives and processes a
respective synbol streamto provi de one or nore anal og
signals, and further conditions {e.g., anplifies,
filters, and upconverts) the anal og signals to provide
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the portions of bandwidth can be hopped, and cyclic shifts of the generated pattern can
be hopped as well. Moreover, logical grouping 1002 can comprise an electrical
component for assigning the broadband pilot signal hopping pattern to a device based at
least in part on an activity level of the device 1008. Thus, the hopping pattern can have
a specified periodicity for transmitting broadband pilot signals, and devices requiring
increased scheduling can be assigned hopping patterns with greater periodicity than
those requiring less scheduling according to the activity level of the device.
Additionally, system 1000 can include a memory 1010 that retains instructions for
executing functions associated with electrical components 1004, 1006, and 1008. While
shown as being external to memory 1010, it is to be understood that one or more of

electrical components 1004, 1006, and 1008 can exist within memory 1010.



conditioned by transmtters 954a through 954r, and

transmtted back to base station 910. [0077] At base
wat@sioosn7910, the nodul ated signal s from nobi | BCOES2008053217

950 are received by antennas 924, conditioned by

receivers 922, denodul ated by a denodul at or 940, and

processed by a RX data procesxdr 942 to extract the

reverse link nessage transnmtted by nobil e device 950.

Furt her, processor 930 can process the extracted

ge to Cc [ :
S i g The Beanporis naRuaeal o ol (4 SHE SoPhunicate
bR@dxmd 9100 sipanlsdaccenting . ghpppmgﬂpatbém, moomalickeat epmmunications

nana et c. erati.on se station 910 and nobj
dyods’ B ?1 Y Wlth aﬁaféeﬁav%n ﬁ%ésdgm @030%01“ Instance.
@dde%mec? a@rs’é&%l qﬁi@@%@lhéé’s WidcfofiR Mo Yk O Bt e 1%5%séﬁ’cafunctlons

store program codes and data. Processors 930 and
taplcamkrtod ge rf e s mmditvetre, om sombindtion tl@requ éqge rﬁi@ywami System

esponse esti| nate
LTI ST B RRAF TR EOR Y] arSiebh e MRy b it
thatnuhietiQryesdpend %116E%Cg"daﬁedcd6ﬁ[1ﬁ$ NoC@rdpPing pattern. Logical
i npl enented i n_hardware, software i rmaar e,

gfogdingwhlle, cavi BeBidsda elsetﬁaﬁlycwmieﬁbfqrowcw@ge%foroardband pilot
r at i S C
P B LA, 80 oIBR8, OphReFHP an oo
hesigmgd aiygﬁi bakd leﬂatldils of fé&‘ﬂieﬁi&)e,wdé; @cbrt ?&a@l@n&l(ugﬂéém&?s,smeshopping
DSPs Igita I gha rocessl n ev] ces , .
é@tﬁ‘@m )éﬁﬁ&s?@suga é’g%fév‘i’lg u aCcpyify ?eve% i fer axXyrpigr g’i’ﬁ’&dh@ hopping
E]ﬂ{e?n Ud AR efﬁg %&1‘% f3F AGESHR bI%Q&EthE grllgf nals according to the

cro-controlters Cropr ocessors ctronlc
aetivity lebeedi Yyhecbvien lpgcdlronptitee 1 Fi2neniineisddesdedtbied component for

gt Midoabafd bl on ehend L1 T sietalardl o pithyaapaly any form of

ARV I81a0 sl @5 QGRAE bitR rs@tﬁh&@l%sc Qfte. Mat @RAehodulated across the
segnents, they can be stored in a machi ne-readabl e

pwsdingdn er(UlﬁhChS Hughar dgglca;lo gm)mgm 1192 cestle cemprizntan electrical
can re proc d a function ub ram,. a
PBR R T PourRbt e chBrafion il Pt B BnEAlliE o e
pRekad @roaab&ida@sot sigrnaﬁﬁb‘pp@ﬂg‘fpatfb@i i1008. 0Thiid) $i & WekdnOitGe period, a
dat a structures, granlstatenents A code segnent
periiop of Esgipiney C@Ibb%m’fcblm that pyidifiseayhEam hat wilikad snapievious time

géﬁocd“' & ByprB%ﬁéé AFAR5n bE ﬁﬁ'e}‘lhfégmx%{? oFah@idtif @l dteated for

rgunen paraneters, or nmenory cCoO
triif soditthig] ‘tﬁrnad‘tﬂﬁ@ pilentaa opar tume! eXdlitichatlg, sydtotn 1E@Ncdeinclude a

]%gg}%gj;l }]I:q {%?%gﬁ%%]ﬁgwt]g)%g qrpr?t@(tegq%gé?g@%lo?lg %sssogfa% bvlvfteh electrical

components 1104, 1106, and 1108. While shown as being external to memory 1110, it
is to be understood that electrical components 1104, 1106, and 1108 can exist within
memory 1110.

[0084] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments are intended to embrace all such alterations, modifications and

variations that fall within the spirit and scope of the appended claims. Furthermore, to



passi ng, token passing, network transm ssion, etc.

[0081] For a software inplenentation, the techni ques
walemsnptred herein can be inplenented wi th nmoduP€EUS2008/053217

(e.g., procedures, functions, and so on) that perform

the functions described herein. The software codes can

be stored in nmenory units and2Executed by processors.

The nmenory unit can be inplenented within the

processor orexternal to the processor, in which case

{He &é&tbﬁa@ﬂw%g% M@ésy i§ ng ?Ig ehﬁert {Bg %&f%@i@eﬁ&nﬁidfﬁ or the
various neans as is nomn in e art 0
clefrey, esvck teomFisgintdidledi tol lbstmamedzm B a Hlﬁﬂlltﬁfl’rslilﬁmﬂ to the term

that creates a braadband nal n attern
S Gus oS R TSng o B el e bRl ddphtiona ord in a
sMehem 1000 can reside at least partially within a
base station, nobile device, etc. It is to be
appreci ated that system 1000 is represented as

i ncluding functional blocks, which can be functiona
bl ocks that represent functions inplenented by a
processor, software, or conbination thereof (e.g.,
firmvare). System 1000 includes a | ogical grouping
1002 of electrical conponents that can act in
conjunction. For instance, |ogical grouping 1002 can
i nclude an el ectrical conponent for determning a
portion of bandw dth dedi cated to comuni cati ng

br oadband pil ot signals 1004. For exanple, the
bandwi dt h can be separated into units of frequency
over tinme, such as in an OFDVA system In this
exanpl e, an OFDM synbol for a given collection of
synbol s, which make up a tinme slot, can be reserved
for transmtting broadband pil ot data. Further,

| ogi cal grouping 1002 can conprise an electrica
conmponent for generating a broadband pil ot signa
hoppi ng pattern that specifies hopping to disparate
frequency resource bl ocks of the portion of bandw dth
over tinme 1006. For exanple, for a given tine period,
t he hopping pattern can specify utilizing disparate
portions of the dedicated broadband pilot signa
bandwi dth. I n one exanple, the portions of bandw dth
can be hopped sequentially, such as in a |oop, or
substantially any other pattern. In another exanple,
the portions of bandw dth can be hopped, and cyclic
shifts of the generated pattern can be hopped as well.
Mor eover, | ogical grouping 1002 can conprise an

el ectrical conponent for assigning the broadband pil ot
signal hopping pattern to a device based at least in
part on an activity level of the device 1008. Thus,

t he hoppi ng pattern can have



a specified periodicity for transmtting broadband

pil ot signals, and devices requiring increased
waehsaedorng can be assi gned hoppi ng patterns wetUs2008/053217

greater periodicity than those requiring | ess

schedul i ng according to the activity level of the

device. Additionally, system2B00 can include a nenory

1010 that retains instructions for executing functions

associated with electrical conponents 1004, 1006, and

1008. Wi le shown as bei nggxi®igal to nenory 1010, it

is to be understood that one or nore of electrica

conmponents 1004, 1006, and 1008 can exist within

nor 101g“‘0083] Turning to Fig. 11, illustrated is

gﬁ?§§%%ﬂ?f t hat comuni cat es broadband pil ot

signals, according to a hopping pattern, in a wreless

comuni cations network. System 1100 can reside within

& basé et dor defobing e Wiesdbeed pdotsigndldroppimgt paticen insg wireless

qiﬁicted. sysggnklloo i ncl udes functional blocks that

& HWE%?%%@ﬁF ﬂ?t?F@ﬁgnﬁﬁplenented by a processor,

sof t WedsErvirf a §tTBh BALVaAAbIE DEREkItH Br &amsnﬁiittfﬂ%‘@bzﬁi’band pilot data;
Systen1lldggincludes a |l ogical grouping 1102 of

el ect eeneattingonpioadband nileasignalchanping pateahfairt éati¢nigat specifies
i 1ot siqana r di t ' .

BGRE B0RD o Ok SR B PPAL servd porion o
Bhriotidthcatordmgpo aeohfifioed paariicityfor thelicomdaidd pi | ot
signal hopping pattern 1104. The broadband pil ot

si gnafSsHOHHE e hpering pHicen e the dggist-gned by a base
station or other device, for exanple. Furthernore, the
hoppi ng pattern can be assigned based on an activity
Revel Th¢ arctisodaonpleim vih énrthdr hentpoppigngcpaimgernadband pave signals

eriqdi.city for transm t.ti ng broadban ilot. signals
BoRuheffe itorBrall A RoR e Dgic RRIBEDts feld@hiet Ly
groupi ng 1102 can include an electrical conponent for

generating br oadband pil ot signals 1106. The signals
an béhe pisthrodrafickimy?, Anthef compufing schedwing eogmigtieation resources

.si,ngl its. " . hat .are.
RS BSOS dd R B &l Bl MR R gp
| ogi cal grouping 1102 can conprise an electrica

conponent for transmitting the broadband pil ot signals
dver Theecthodafmlaig 2, duithes coRpEppe geptrattbpanersionel signals for
. . | . al . .
PR DR B REP LR TG By NS Epi e
different fromthat utilized in a previous tine

eriod, This provjdes for util|izatjion. of an entire :
Sort i ohe &etwﬁaﬁf  ladbs @aﬁae{aal?dopﬂfttr%%fgaﬁihppplﬁg pattern specifics
B R T LR e A e B Yor (RYRLGR portion
phisandwidth eosoriliog testepatindigity vodiguonisfoageatevated wit h
el ectri cal
6. The method of claim 5, the broadband pilot signal hopping pattern specifies

hopping sequentially across substantially all of the frequency resource blocks.

7. The method of claim 5, the broadband pilot signal hopping pattern specifies
hopping across cyclic shifts of the hopping pattern.



conponents 1104, 1106, and 1108. Wi le shown as being

external to nenory 1110, it is to be understood that
web@stosocal conmponents 1104, 1106, and 1108 caPCEXEBWS/053217

within nmenory 1110. [0084] What has been descri bed

above includes exanples of one or nore enbodi nents. It

is, of course, not possible tx descri be every

concei vabl e conbi nati on of conponents or nethodol ogi es

for purposes of describing the aforenentioned

nmbodi e ' SKL] A

B acogh SarTIogUhelaneL the oA R isha fopkhE AttmReencrated

paseduat Rhitomparobn pevicauly genbatidieppmgaatepassi bl e.

Accordingly, the described enbodi nents are intended to

enbrace all such alterations, nodifications and

yari arh@nsethf@lorf @him W tthd Mobhigg SRittei vamd §68P8oMing patterns

t he appended clains. Furthernore, tothe extent that

adsegnee byndispaaialties Staiignsused in ei ther the detail ed

description or the clains, such termis intended to be

inclusive in a manner simlar to the term"conprising"

8. " CANPRElsist@mnhiddtions MRtads, woaprisagl oyed as a

transitional word in a claimCLAIMS Wiat is clained )

i s: 1at lgastequigoprogespordednifigurg t@ asigadharmedpandopiladisignal hopping

j 1 e i i rel L0 ' rk,
B84 1 DAL A0, US55 SR P LU RIR B (g oo
peortioh of bamdwit thngsdovedafdbamdnpitingtbretaiband gigneaigatisnghda
br oadband pil ot signal hopping pattern for a device
that &PE&EIGTY EQUHhIS; tﬁ@ atlg3sh 8BS BI9ESHPT nor e fr equency
resource bl ocks of the reserved portion of bandw dth
according to a configured periodicity for the device;
ahd a3be¢ gnichrys coremoppiing qpebtagrsoftadaitrh0, dbwy attleast Dne processor

he nmet hod of cl ai 1, further conprisi.ng,receiving ..
BB EEam et e i d AR A B Rk SR Gk i Bitine to the
bRRJNARRIRYsiPAI HepMnapaitgned to the device. 3. The

met hod of claim 2, further conprising scheduling

conmuni cati on resources for the device based at | east

i hopa on _the received broadband pil.ot,signals. .4.

e mbbs Sirebit® sh B FREPRR G 15 BERLBAY tng processor
ROWRF cooMiuial toSadjilrssolifdes hlledutdd ®Stheretioe bh goe&eﬁ/@;igﬁals sent to
based at least in part on the received broadband pil ot

Hicdlesics baspd atjpastip prd @ndlie kioadheand pilohdgmd.oadband pi | ot
signal hopping pattern specifies
13. The wireless communications apparatus of claim 10, the broadband pilot signal

hopping pattern specifies repeatedly hopping sequentially across the frequency resource

blocks.

14. The wireless communications apparatus of claim 10, the broadband pilot signal
hopping pattern specifies repeatedly hopping across cyclic shifts of the broadband pilot
signal hopping pattern.

15. The wireless communications apparatus of claim 10, the broadband pilot signal
hopping pattern is created based on previously generated broadband pilot signal

hopping patterns to minimize interference.



hoppi ng across substantially all of the frequency
resource bl ocks of the reserved portion of bandw dth
wac@sngsony to the periodicity configured for tPeT/US2008/053217

device. 6. The nethod of claimb5, the broadband pil ot
signal hopping pattern specifies hopping sequentially
across substantially all of t3ge frequency resource
bl ocks. 7. The method of claimb5, the broadband pil ot
signal hopping pattern specifies hopping across cyclic

i ft £ h BT
I B s ot Rk bftafis TR TIONE Haha Elefl Mscparated
gmmemakmdﬂ@as©HDalsymmshlwnnmaaBymmobmmhuanﬂmah@rofﬁnw slots

IRBSHED I MG RHaiRT o b e RAROHDP G ety GRRANE patir hops
ASSHARGRICRY [LESUPR! BIbEKRFYR: §nfll Aach Lhe Aotwi 1 el ess

comuni cati"ons apparatus, conprising: at |east one
processor configured to assign a broadband pil ot

L gnal ho ing pattern.to a device.that ho in.tine
17008 ATBRRSEPRNEIR0 B, deREyS ety doeBinks Ftems for
PRfalbor pmbt ﬁ?ﬂﬂ\ﬁtaﬂﬁrﬁlsﬁlﬁﬁﬁ cy@@rifigg: transmtting
br oadband p| ot signals; and a nenory coupled to the
at | eBSENSOHE @;@ggl@gra pggf.lon'mié bopdvaflhs dedicated to communicating
i pparatus of claim 10, the at |east one
gﬁ%@%ﬁ?ﬁ?ﬁ¥§gﬁﬁgr configured to decode broadband pil ot
si gnahgamefdr deyetatieg debioadbaad ciifodisiyat hoplhﬁg paoadbdmdspecifies
EI|Qt si gnal hopping pattern. 12. The w rel %s i i
o e dishasas Trcapacytasouste Rpehismfthe perign of bprdysidihyger time;
Q%fcessor further configured to adjust resources
ocated to the device or power signals sent to the
devi cenchiass 0t @sighingsthei bropdiand guilot Iseznbl bapthag gapehoto a device
i gna 3. The MAreles at i ons appar atus of
B3 et T8 P B B a0 15191 OF TSI GRP hoppt g, pat ter
speci fies repeatedly hoppi ng sequentially across the

frequency resource bl ocks. 14. The wi rel ess
¢dmuithe aitiicbns cappanirtiensofppetatismiideint he fbmlwwbmusmg means

Rl Bl B CORPlT HE Bl BerpRE b R g GERE R idhone or mor

Btogdedndhpidgi signfatrt@ived d&ordife t¥ithelt@ssiband pilot signal hopping
comruni cati ons apparatus of claim 10, the broadband

p#tissR- si gnal hopping pattern is created based on
previ ously generated broadband pilot signa

19. The wireless communications apparatus of claim 17, further comprising means
for scheduling resources to the device based on one or more broadband pilot signals

received according to the broadband pilot signal hopping pattern.

20. The wireless communications apparatus of claim 17, the broadband pilot signal
hopping pattern specifies repeatedly hopping sequentially across the frequency resource

blocks.

21. The wireless communications apparatus of claim 17, further comprising means
for configuring a periodicity for the device based at least in part on the activity level of
the device, the hopping pattern specifies transmitting the broadband pilot signals

according to the periodicity.



hoppi ng patterns to mnimze interference.16. The

W rel ess communi cati ons apparatus of claim 10, the
whandwsdth i s separated into one or nore OFDM BgTIIS1088/053217

having a synmbol within a plurality of tine slots

dedi cated to broadband pil ot signals, the broadband

pil ot signal hopping pattern 31ops across frequency

resource bl ocks of the synbol in each tine slot. 17. A

Wi rel ess comruni cati ons apparatus that creates hopping

patterns for broadband pil ot signal transm ssions,

conprising: neans for determ ning a portion of

Pandwiltde widéds caneaniceticmmppaiaaataf mwipitor 0adtzairdadiiahdpilot signal

i gnal s; mneans.for gen ting a broadhand.pil [ I :
O B Sl R St R B cHg 1 o @i BiedBend pitor
fibRAYRPEMeHERAQHr ce bl ocks of the portion of bandw dth
over tinme; and means for assigning the broadband pil ot
signal hopping pattern to a device based at least in

rt Qqn_an activity le eg of t.he device. 18. The

Pt el 858 SN Y ﬂ%%ﬁw ﬁﬁgpgfﬂg‘of claim17, further
conpr h sbpudeAadalilemedRin tormgrig@wer control signals to
transmt to the device based on one or nore broadband
pi | ot si gn&dds foecaysinedatdessbPas AYMPECE ierchirvadiparipn of available
pi |l ot si ' | r .Wrel ess
connuR%g%?@%ggpgggg?g@gg&%¥@%?%@#¥%%%’further
conpri si ngceodzais ciidingsthb atichdtv@e cemputee esgdnerdtdie broadband pilot

devi ce based on one or nore broadband, pilot, signals
r ecei VBRI APBIG RMYCHLIAr HedBiitsaldBarRecHicH doPRing f4foss one or more

hoppi i j j :
rooby BFaR8} ¥t the LS R OBLACDS scooig o
hoppi nepfrEatddgreniodpegiféi ths dewpeanddl y hoppi ng

sequenti al | ross.the f ency resource bl ocks. 21.

The i 1 el S GRFIRINEIF 8h S S FamALeh o gistandha Bopping pattern
furthgrihe@p@es si ng means for configuring a periodicity

for the device based at least in part on the activity
| evel of the device, the hopping pattern specifies

the pabt iy Pog RERRANH, &1kl 24 MO gRRTRIL el hoppine

R pdetfic@thoppial Atrbds cylclie shifig adhan@ppink Putt&hgnal
oppi ng pattern specifies repeatedly hoppi ng across

cyclic shifts of the broadband pil ot

25. A wireless communication apparatus, comprising:

a processor configured to:

determine a portion of bandwidth dedicated to communicating
broadband pilot signals;

generate a broadband pilot signal hopping pattern that specifies hopping
to disparate frequency resource blocks of the portion of bandwidth over time;
and

assign the broadband pilot signal hopping pattern to a device based at
least in part on an activity level of the device; and

a memory coupled to the processor.



signal hopping pattern. 23. A conputer program

product, conprising: a conputer-readabl e nmedi um
wa@oeompnd®Ng: code for causing at | east one conpOl/@62009053217

reserve a portion of avail able bandw dth for

transm tting broadband pil ot data; code for causing

the at | east one conputer to 3penerate a broadband

pil ot signal hopping pattern for a device that

speci fi es hoppi ng across one or nDre frequency

Q@SOU CheRb@ESo d:ntﬂb%tlh ?Ja\‘iﬁgl o k2 algfcoﬁgﬁ%m\%dt h

accor ing to a con |gure peri o C|ty or t I ce;

and ctrdmsrmamgdmomibagd piha data inedstt ﬁmg&en@mpsnwce block of a portion

assign.the ho ern toth 24. The

85 hstradeh i gPRisn e Batb o Brrogakrhios Sroud incylos g

pi | ot hgpaRalto h@@@ddﬂg ﬁ@cﬁdeﬁw rSRRFdl bRek NAPRI RBtGE 0PSHandwidth
cyclic shifts of hoppi ng pattern. 25. A wireless

tﬁsmdl fodirpatbang pdotasuwls mm@spagatn gortoonpefdeedwith according to a
gr %@4§% Lo %ﬁaern1n rtion of bandw dth

éﬁp% & {%g%% PE B¢ oadband pil ot signals;
gener gh@sndttigtacmas pﬂldtqtataah FREdecHPREQ@NORELEITBe bidak.

speci fies hopping to disparate frequency resource
bl ocks of the portion of bandw dth over tine; and

$si g ro d P S ] - t

3% qnp SRR AR S horXoHR IR B pBhhah ot dar

hds;q)m@\panah fioch a bmm@tlonpmb:d ®ebatibartdh il dﬁ:t&slsappn%Gpattern is
hod for communi cati ng broadband pllot si gpal s

eéf?mqt éhaﬁg%omla& BAESR PFRY IR yageravdl fsem grdisparase b%eéfatwn

first frequency resource bl ock of a portion of

bandw dt h, the portion of bandw dth reserved for

B8.oadbha chegiddail c@iigln%l she deoppl frgqucocyaresewon tlock egaacyt to the

ﬁ ggyrce bl ock oi portion of bandw dth reserved for

PO HEBUAGY 5PBEcc X YKal s in a disparate portion of

bandwi dt h according to a broadband pil ot signa

hoppln pattern; and
The method of claim 26, further comprising hopping to additional frequency

resource blocks in the portion of bandwidth over time according to the broadband pilot

data hopping pattern.

30. The method of claim 29, further comprising hopping to a cyclic shift of the
broadband pilot data hopping pattern once substantially all of the frequency resource

blocks have been hopped.

31. The method of claim 26, further comprising receiving power control signals

based at least in part on the transmitted broadband pilot data.

32. A wireless communications apparatus, comprising:

at least one processor configured to hop between a plurality of frequency
resource blocks over time to transmit broadband pilot signals over portions of
bandwidth reserved for transmitting the broadband pilot signals; and

a memory coupled to the at least one processor.



transm tting broadband pilot data in the second
frequency resource bl ock. 27. The nethod of claim 26,
wo aoosloggso7eonpri si ng recei ving the broadband pi POT/USZ0$053217

hoppi ng pattern froma base station, the broadband

pil ot data hopping pattern is different that a hopping

pattern previously received f33om a di sparate base

station. 28. The nethod of claim 26, the second

frequency resource block is adjacent to the first

Fﬁ.equ?ﬁé;%ifefegg’ HSlﬁﬁluﬁicgﬁ&ls %?ara & ELiRCsh, Qhe & RALMNAE processor
urther conprising hopping to additional frequency

rseBothec eofimréd ta hop Hetypant tho nfrafuchan dwbdich bbads dccomding to a

according.to the broadband pil ot data hoppi ng pattern.

56 g°ﬁ%?$8ﬁ“%? claim 29, further conprising hopping

to a cyclic shift of the broadband pil ot data hoppi ng
pattern once substantially all of the frequency

Bésoullbe wirdesss coramanisedonsheppedus 3f. clFine Ietthochopping pattern

cl ai 6, .further conprising,.receivin ower contro

ST S0pmibEatRY 4 SRERNY A G2t SR PREBeRSer ¢ e

broadband pil ot data. 32. A wireless communi cations

apparatus, conprising: at |east one processor

danf i dhe edreless kepnwatoreens appratisaf dlgimod3, fthe hermes pattern has a

Ir. | ver i .r. i i . .

b S B B B sh AT AL oL BERAES dfbnications

bpargnd.tti ng the broadband pilot signals; and a nmenory

coupled to the at | east one processor.33. The wreless

comruni cati ons apparatus of claim 32, the at |east one

?é.ocefrﬁ@ FviteFest %Iﬂ?ﬁhi&a@i@ﬁé Qgﬁa‘% { ArREPmMPBL WRERddA&or is further
requency resource ocks according to a receive

bagpungl tpatifust pow&4or Jibsequicnetresmisemybascdatt lapisin part on power

tus of claim 33, the hoppi tt i i
OB Sig™le e od opredin b roarbRyamoE ait s of &

pattern. 35. The w rel ess comuni cati ons apparatus of
claim 33, the hopping pattern has a periodicity based

at. | edswirglasspenmmumicatrona@ppayriptuy foetyaismofting heoadbeed pdet signals,
comuni cations apparatus. 36. The wirel ess

O & at i ons apparatus of claim 32, the processor is

f urt heleagofdf k@uivat 4 Broadhaud bpilposedal heppidy pseshient
transm ssions based at |east in part on power
means for generating broadband pilot signals; and
means for transmitting the broadband pilot signals over time according to the

received broadband pilot signal hopping pattern.

38.  The wireless communications apparatus of claim 37, the broadband pilot signal
hopping pattern specifies hopping across substantially all frequency resource blocks of

a portion of bandwidth reserved for broadband pilot signals.

39.  The wireless communications apparatus of claim 38, the broadband pilot signal
hopping pattern specifies hopping sequentially across substantially all of the frequency

resource blocks.



control signals received based on the broadband pil ot
signals. 37. A wireless conmuni cations apparatus for
WO ec@s®9s0re i ng broadband pil ot signals, conpri sPOTUS2008/053217

means for receiving a broadband pilot signal hopping
pattern; neans for generating broadband pilot signals;

and neans for transmtting ti broadband pil ot signals

over tinme according to the received broadband pil ot
si gnal hopping pattern. 38. The wi rel ess
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PRIN2E RAUCHY  The wirel ess conmuni cations apparat us of
claim 38, the broadband pilot signal hopping pattern
speci fi es hoppi ng sequentially across substantially
4l offhe merciase qeranmuyicresapperabised ki@ 7, Teebrardhahe pdot signal
onmmuni cations apparatus of cl.aim37, the. broadb :
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eymiugicetodstapp/btushe broadband pil ot signal hopping
pattern. 41. %he Wi rel ess comruni cati ons appar at us of
claim 37, the broadband pilot signal hopping pattern
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the wi rel'ess conmuni cati ons apparatus. 42. e
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conpri sing nmeans for controlling power for subsequent
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signals received in response to the broadband pil ot
signals. 43. A conputer program product, conprising: a
é3np uAetontpeitat plod grammpaoduet, comprisiegng: code for causi ng

at | east one coagﬂter to transmt broadband pil ot data

in a fePYPULEEGGRRIE PABELEI BRI BI%ck of a portion of
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code for causing the at least one computer to hop to a second frequency
resource block of a portion of bandwidth reserved for broadband pilot signals in
a disparate portion of bandwidth according to a broadband pilot signal hopping
pattern; and
code for causing the at least one computer to transmit broadband pilot

data in the second frequency resource block.

44 The computer program product of claim 45, further comprising code for causing
the at least one computer to hop to additional frequency resource blocks in the portion

of bandwidth over time according to the broadband pilot data hopping pattern.

45. A wireless communication apparatus, comprising:
a processor configured to:
receive a broadband pilot signal hopping pattern;

generate broadband pilot signals; and



a disparate portion of bandw dth according to a
br oadband pil ot signal hopping pattern; and code for
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broadband pilot data in the second frequency resource
bl ock. 44 The conputer program product of claim 45,
further conprising code for ca&using the at |east one
conmputer to hop to additional frequency resource
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time according to the received broadband pil ot signa
hoppi ng pattern; and a nmenory coupled to the
processor.



