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various communication management functions. Each MS processes the information in

the overhead load of each received signal prior to processing the data.

[0003] Under the current versions of the IEEE 802.16 standard for the OFDMA
systems, every downlink subframe from a base station includes a preamble and a frame
control header (FCH) following the preamblc as part of the overhead load. The
preamble includes information for searching a cell and a cell sector within a cell and for
synchronizing a mobile station in both time and frequency with the received downlink
signal. The FCH portion of the downlink subframe includes information on the
downlink transmission format (e.g., the downlink media access protocol, or DL MAP)
and control information for the downlink data reception (e.g., allocation of the
subcarriers in the current downlink frame). Therefore, a receiver, such as a MS, first
decodes the FCH to determine the position of the DL MAP, decodes the DL MAP of the

corresponding position, and then extracts the data.

[0004] If the communication quality falls below a certain threshold, a MS may start
scanning for another BS with which to execute a hand-over (HQ). However, under the

802.16¢ standard, a MS should stop transmission and reception of data to scan
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first one of the base stations that is currently designated as a serving base station with an
active connection to the wireless communications device, forwarding the raw signal
data to a background scanning processor, separate from the receive baseband processor,
and generating channel characteristics corresponding to the multiple base stations with
the background scanning processor without interrupting the exchange of data with the

first base station designated as the serving basc station.

[0008] Certain embodiments provide a wireless communications device. The
device generally includes logic for buffering raw signal data received from multiple
base stations, a receive baseband processor for decoding, from the raw signal data, data
from a first one of the base stations that is currently designated as a serving base station
with an active connection to the wireless communications device, and a background

scanning processor for generating channel characteristics corresponding to the multiple



WO 2010/ 008779PCT/ US2009/ 048066 3 base stations wi thout interrupting
t he exchange of data wth the first base station designated as the
serving bagg s8feabd-09. [0009] Certain enbodi nents provi d%ﬁq. ALAEUS
for wirel ess communi cati ons. The apparatus generally includés nmeans
for buffering raw signal data received ffomnultiple base stations,
means for decoding, fromthe raw signal data, data froma first one
of the base slALLANS it idefHIRMLYdRS,0NA! & Fuuschy] BADARGN
station with an active connectionto the wreless connuni cati ons
devi ce, and dasargediasthegenanghdsagatibased on the raw signal data,
channel characteristics corresponding to the nultiple base stations
wi t hout i nt é0009pt i rigpriainecmbkahmpne podvidiahm apparhtut Her fvirekis bas@usicaidnen

desi gnat ed t he servin ase, station. 010] Cert ai.n odi ment

o ovi'de o capUrErIe AREH REURETIEO: 2 APHGIE o yPah gy ecsived from
background swativlé basel shat@ndMnich €8s deedimH) ifivat the tadl @WneedHi£ GRIaVk &1 a first
signals from w¥ti pl e base s%at_i ons. Wen_ executed by a processor,

the program’pef Hl‘enl%asf)ﬁ@‘%ftsi fsis gumerl depicnifed adp mgnineciis skgon agh an
si gnal dat afdRMdiMbdibR!t8 RaSEreREAESRRATncARS g!@ﬁ@é,aatnhr}ﬂeaﬂp%&nmg% crating

characteristics corresponding to the nultiple base stations Koure
i nt er rupt i n§ascHeondhetsanyggnabflataphanish chaseteristies surcgdondiag o theumiltplt bases

devi ce and Jr St . se staliens, i.gnated as.a servin
base st at i og i R R eRRRRc g bRy NER FOB%EFed Yol Tt
manner i n whs tie seivengdlaevsatioaci t ed features of the present disclosure
can be understood in detail, a nore particular description, briefly
summari zed #M0p, rGuytabechbetifynts girerién aecdntpuesiaudiebie nhediug odatadfing a
whi ch are iIIus,tr?t din the appended drawings. It is to be noted,
however .t haToeRHR oy faahaipd draRimegE & LSt PRBUBRIPT ST A Foreryg Sels
enbodi ment s fiek thithlelbee! RRINE aNEBERABENST PHRCARL:, R BREANSESHRT
limting of its scope, for the description nmay adnit to other equally
ef fective eRBYRNIHRSHegeralniEydmegecaiving| rayt %taﬁdatarfrc@x aryinde hseeytasions,
communt call ond SakEMy LAAOCORARIGRIY bor RO @ BROMMERE $oQf shllbhs
without interrupting the exchange of data between the wireless communications device

and a first one of the base stations designated as a serving base station.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] So that the manner in which the above recited features of the present
disclosure can be understood in detail, a more particular description, briefly summarized
above, may be had by reference to embodiments, some of which are illustrated in the
appended drawings. It is to be noted, however, that the appended drawings illustrate
only certain typical embodiments of this disclosure and are therefore not to be
considered limiting of its scope, for the description may admit to other equally effective

embodiments.

[0012] FIG. 1 illustrates an example wireless communication system, in accordance

with certain embodiments of the present disclosure.

[0013] FIG. 2 illustrates various components that may be utilized in a wireless

device in accordance with certain embodiments of the present disclosure.

[0014] FIG. 3 illustrates an example transmitter and an example receiver that may

be used within a wireless communication system that utilizes orthogonal frequency-
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[6016] FIG. 4A is a block diagram of means corresponding to the example
operations of FIG. 4 for maintaining data throughput while performing neighboring BS

scanning, in accordance with embodiments of the present disclosure

[0017] FIG. 5 illustrates an example MS with a BKG processor, in accordance with

embodiments of the present disclosure.

[0018] FIGs. 6A-6D illustrate a block diagram of example operations, in accordance

with embodiments of the present disclosure.

DETAILED DESCRIPTION

[0019] Embodiments of the present disclosure enable a MS to perform background
(BKG) scanning of neighboring BSs without stopping data exchange with a serving BS.
The implementation of BKG scanning may climinate the trade-off between HO

performance and data throughput performance.

Exemplary Wireless Communication System

[0020] The methods and apparatus of the present disclosure may be utilized in a
broadband wireless communication system. As used herein, the term “broadband
wireless” generally refers to technology that may provide any combination of wireless

services, such as voice, Internet and/or data network access over a given arca.

[0021] WIMAZX, which stands for the Worldwide Interoperability for Microwave
Access, 1s a standards-based broadband wireless technology that provides high-
throughput broadband connections over long distances. Therc are two main
applications of WiMAX today: fixed WIMAX and mobile WiMAX. Fixed WiMAX
applications are point-to-multipoint, enabling broadband access to homes and
businesses, for example. Mobile WiMAX offers the full mobility of cellular networks
at broadband speeds.
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advantages such as modulation efficiency, spectrum efficiency, flexibility and strong

multipath immunity over conventional single carrier modulation schemes.

10024] IEEE 802.16x is an emerging standard organization to define an air interface
for fixed and mobile broadband wircless access (BWA) systems. These standards
define at least four different physical layers (PHYs) and one media access control
(MAC) layer. The OFDM and OFDMA physical layer of the four physical layers are

the most popular in the fixed and mobile BWA areas respectively.

[0025] FIG. 1 illustrates an example of a wireless communication system 100 in
which embodiments of the present disclosure may be employed. The wireless
communication system 100 may be a broadband wireless communication system. The
wireless communication system 100 may provide communication for a number of cells
102, each of which is serviced by a base station 104. A base station 104 may be a fixed
station that communicates with user terminals 106. The base station 104 may

alternatively be referred to as an access point, a Node B or some other terminology.

[0026] FIG. 1 depicts various user terminals 106 dispersed throughout the system
100. The user terminals 106 may be fixed (i.c., stationary) or mobile. The user

terminals 106 may alternatively be referred to as remote stations, access terminals,
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[0030] FIG. 2 illustrates various components that may be utilized in a wireless
device 202 that may be employed within the wireless communication system 100. The
wireless device 202 is an example of a device that may be configured to implement the
various methods described herein. The wireless device 202 may be a base station 104

or a user terminal 106.

[0031] The wireless device 202 may include a processor 204 which controls
operation of the wireless device 202. The processor 204 may also be referred to as a
central processing unit (CPU). Memory 206, which may include both read-only
memory (ROM) and random access memory (RAM), provides instructions and data to
the processor 204. A portion of the memory 206 may also include non-volatile random

access memory (NVRAM). The processor 204 typically performs logical and
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may al so i n%b 'ﬂ%%s gﬁrb?énggfi uﬁl%her%;[gp {ncl%ilie a power bubya (t:)ontrol signal bus, and a status

signal bus in addition to a data bus.

[0035] FIG. 3 illustrates an example of a transmitter 302 that may be used within a
wireless communication system 100 that utilizes OFDM/OFDMA. Portions of the
transmitter 302 may be implemented in the transmitter 210 of a wireless device 202.
The transmitter 302 may be implemented in a base station 104 for transmitting data 306
to a user terminal 106 on a downlink 108. The transmitter 302 may also be
implemented in a user terminal 106 for transmitting data 306 to a base station 104 on an
uplink 110.

{0036] Data 306 to be transmitted is shown being provided as input to a serial-to-
parallel (S/P) converter 308. The S/P converter 308 may split the transmission data into
N parallel data streams 310.

[0037]  The N parallel data streams 310 may then be provided as input to a mapper
312. The mapper 312 may map the N parallel data streams 310 onto N constellation

points. The mapping may be done using some modulation constellation, such as binary



used in an effort to detect and quantify the | evel of signals
received by the transceiver 214. The signal detector 218 may detect

such si gnakg »@pobdbsl energy, pilot energy from pilot Sihufadelfoss OF
signal energy from preanbl e synbol, power spectral density and other

signals. The wirel ess device 202 may al sp include a digital signal
processor (DSP) 220 for use in processing signals. [0034] The vari ous
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termnal 106 for transmitting data 306 to a base station 104 on an

uplink 110. (§¢¥8p6] Dat&ic308ott Oaﬁl?&lﬁt lttéx%ﬁﬁéﬂ')é;} CTehil %ov?hgg’g%@ﬁ;lzli PROVEARL

as input to a serial-to- parallel (SIP) converter _The SIP"
converter 30®dghationspln the Fequonansieimssi exe eaeh 1o nY onddutadion | sysibolsatn the

streams 3100037 TGN ARAARL S ) & LA SR AG PSP 1% ey
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may be done usin one, nobdyl ati on const.el ,on, ch _as. binary ,
phase- shi f t eﬂuea}/it%{;\ﬁsf@%?(ﬁ HISE r‘goflﬁfﬂlé éﬁ%bgbéﬁﬁwﬁ‘ﬂé’ﬁk}?ﬁnﬁf’gﬁ;/‘?’ Jgﬁ 18
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etc. Thus, the mapper 312 may Ec;‘lgl?t‘)ut N parall el synbol streans 316,

each synbol UsHpicsampiss g QFPMsyBRadng to one of the N orthogonal

subcarriers of the inverse fast Fourier transform (IFFT) 320. These N
paral | el syhBPI st rldsn¥ paBeldiae derpriasamplecticams AES Mmasdaerayerisd iporan

and may be @mmfdmmn%@nﬂxl RAER 138b ty MBaflabBbR-SARIS Hnl&aTE23184
by an | FFT conponent 320.
guard insertion component 326 may insert a guard interval between successive
OFDM/OFDMA symbols in the OFDM/OFDMA symbol stream 322. The output of the
guard insertion component 326 may then be upconverted to a desired transmit frequency
band by a radio frequency (RF) front end 328. An antenna 330 may then transmit the

resulting signal 332.

[0040]  FIG. 3 also illustrates an example of a receiver 304 that may be used within a
wireless device 202 that utilizes OFDM/OFDMA. Portions of the receiver 304 may be
implemented in the receiver 212 of a wireless device 202. The recciver 304 may be
implemented in a user terminal 106 for receiving data 306 from a base station 104 on a
downlink 108. The receiver 304 may also be implemented in a base station 104 for

receiving data 306 from a user terminal 106 on an uplink 110.

[0041] The transmitted signal 332 is shown traveling over a wireless channel 334.
When a signal 332" is received by an antenna 330", the received signal 332' may be
downconverted to a baseband signal by an RF front end 328'. A guard removal
component 326' may then remove the guard interval that was inserted between

OFDM/OFDMA symbols by the guard insertion component 326,



[ 0038] A brief note about term nology will now be provided. N parall el
nodul ations in the frequency domain are equal to N nodul ati on synbol s
in the fregyepesosei n, which are equal to N mapping aﬂlﬂ*ﬁ‘\%z i

| FFT in the ?reqaency dormai n, which is equal to one (use {J &%%6
synbol in the time domain, which is equaj to N sanples in the tine
domain. One OFDM synbol in the tinme domain, N3, is equal to Ncp (the
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illustrates an exanple of a receiver 304 that may be used within a

W rel ess deyymg) 202, ybhakogdk 517 g%ﬁl}g DM R 'gr[)? .

recei ver 30 magl be irrplp rre!r;\t eéﬁ?r?t e %CEI vseerd?gltiéz 0 Oghﬁggg 8%%51%11
devi ce 202. thihevap pedormed b30HC mappdnd 12 thekabyentpediingnV paraBdrdatacstmamaB 10",
106 for receg y} 6_f se, St ation. 104 on downl i .nk 108.
The recei ve?‘ gw&)&gﬂé}% %Iég ‘é}t ?(Erﬁlp@gér)rghr?t]\eré’ d?d%leiagl%%gtée"g?éﬁpolﬁy(\fi‘bhmgl&dgé‘
recei vi ng datreen3B®"f Idoallya thisédta stesani 3081 cot@€ponts wrihaidta B thdOvas provided

[0041] The transmtted signal 2 i.s shown traveling over a wreless
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recei ved si gn@b28B3ay ey Henddeie amiebhebpbeessordageband signal by an
RF front end 328 . A guard renoval conponent 326' may then renove the
guard inter / nserted between OFDM OFDVA synbol s by the
guar d i nser tISHRRSRSEREFON R9HININGG [ 0042] The out put of the guard
renoval co t 326' be provided to an S/ P.converter 324'. The
S/ P convert (?d}@& %@/l\&a (Y/‘Pﬁeé iffn E‘ﬁﬂfﬂoé%ﬂ\‘?ﬁe%§%ﬁhe§@?r§§ﬁﬁ*%@§°fPIH?t‘8
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synbol st reagid B i@ bREmbhGRYency domai n and out put N parall el
frequency-domai n s;/nb“g))f st%)rgam%1 3%%‘. [ 0043] A demapper 312" may

performthe [li(@;":?r S8y QEcotf&%cé m%le Q@ﬂ’de@@mﬁ&%{ th!)%ntional MS may request a

scanning period from the serving BS to decode and evaluate the channel characteristics

of signals from neighboring BSs. A conventional MS will typically cease data
transmission and reception during the scanning period, thereby reducing overall
throughput. Consequently, a trade-off may develop between cnsuring high signal
quality by performing neighboring BS scanning to properly effectuate handoffs and
maintaining data throughput performance. In other words, more frequent scanning of
neighboring BSs will improve HO performance and signal quality, but performing the

scanning and associated HO operations may significantly hinder the data throughput.

[0046] Embodiments of the present disclosure, however, provide a receiver
architecture that may allow background scanning to be performed with a reduced impact
on data throughput. The background scanning may be performed in accordance with
the operations 400 shown in FIG. 4 utilizing the architecture. As illustrated in FIG. 3,
the architecture may include a separate bascband processor for background scanning, in

addition to a receiver baseband processing. By “offloading” scanning operations to this



that was perforned by the mapper 312 thereby outputting N parall el
data streanms 310'. A P/S converter 308 may conbine the N parallel

data streapp.@bog7hdit 0 a single data stream 306'. |deal L dabs. a
stream 306" corresponds to the data 306 that was provi é’g jUaSstP[?lgﬂ%tto

the transmtter 302. Note that el enents;g08 , 310', 312', 316', 320",
318" and 324' may all be found on a in a baseband processor 340'.
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in FIG 4 utiedcZdmgniing casahitbeel ure. As illustrated in FIG 5, the
architecture may include a separate baseband processor for background

scanni ng, i (oddi tiQneU0Orad 4L RIcYiSEd bﬁgﬁhas,dwmc%ﬂ@shagae BY “over the air”
"of f |l oadi ng" scanning operations to this WO

2010/ 008779 PEaTMs8on g3 tHEd (6he Gecsbishriaslorqdr vcesmeme bufferonfrs cxponlentheh
a serving baggi&i@t LAY ifEYd \ WP w{eﬂ ﬁg&m ' |

base stati ons.1 [ 0047] r?eelf er re?‘ﬁsgai%o FI é ggfb, t Ié%e?é I eﬂ%gggggﬁgﬁé{]’ %8
f or backgr oahdn sepmseiaguadrature-phaser (1Q) or intermediate frequency (IF) sample buffer

which may be accessed from multiple decoder blocks.

[0050] At 406, the stored data may then be forwarded to a conventional reception
(Rx) bascband processor 540, as well as a background (BK.G) processor 520. Utilizing
the sample buffer 510 and separate baseband processor 520, a connection with the
serving base station may be maintained, allowing the exchange of data while performing

background scanning opecrations in parallel.

[0051] At 408, the MS continues to exchange data with a serving BS, using the RX
processor 540 to process the received signal. After decoding the stored data, at 410, the
Rx processor 540 may forward data packet received from the serving BS to additional
logic or applications downstream. The exchange of data between the BS and the MS
may require the RX processor 540 to perform one or more conventional processing
functions (e.g., fast Fourier transforms (FFT), demodulation and decoding). Note that
conventional processing functions typically filter out a majority of the information from

neighboring (non-serving) BSs in an effort to improve Rx performance.



that may be perfornmed by an M5 with a separate baseband processor

wi |l be described. The operations nmay help maintain data thr oughput
whi | e per fppRh08ogI® ghboring BS scanni ng. The operati opg A% ﬁ;
described wth reference to conponents found in FIG 5. 0048?;E
operations begin, at 402, with an M5 regegiving OFDM A) transm ssi on
signals from nul ti pl e base stations. The transmission si gnal s may
correspond fg@sene Qs aaaqs fﬂeﬁlgeéxc‘ﬁgn HatgiRngk gﬁbg cel¥BY suﬁlclatUQ?z BKG
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BS, which is performed by the Rx processor 540.

[0056] For example, in some embodiments the BKG processor 520 may contain the
necessary logic to act as the HO mechanism. In other words, the BKG processor 520
may also evaluate the channel information from the serving and neighboring BSs,
determine if a HO is desirable, and, if so, effectuate a HO. In other embodiments, the
BKG processor 520 may update an HO ftrigger metric table to reflect the channel
characteristic information. The HO trigger metric table may be used by a separate HO
mechanism to determine if a HO is desirable, and, if so, effectuate a HQ. The HO
mechanism may evaluate characteristics (e.g., CINR, RSSI, and bit error rates) of the

various signals and determine when the MS should effectuate a HO.

[0057] If the BKG processor 520 is too slow or if there is too much information to

process before the arrival of a subsequent frame, an additional sample buffer 510’ may



[ 0053] For exanpl e, the BKG processor 520 nmay neasure the received
signal strength indicator (RSSI), the carrier-to-interference plus

noi se ratipobbhRre and any suitable type neasurenents PEti‘ﬂltszﬁwl\},f%S?‘f eVe

useful for characterizing each segnent of the RF sub-carriers
the Rx processor 540 is decoding the data received fromthe serving
BS. [0054] The BKG processor 520 may then send the channel
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the channel information fromthe serving and nei ghboring BSs,
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background scanni ng usi ng the BKG baseband processor 520. The Figures
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the serving station. Thus, as illustrated Rx processor 540 will continue to process data
from BS, and forward data packets 606 from BS, to additional logic or applications
downstream. In the present example, the initial serving BS is BSa. BSa may be
selected as the initial serving BS based on default settings of the MS, by signal analysis

during the BS/MS registration process, ot any other suitable technique.

[0061] As channel conditions change, for example, due to movement by the mobile
station, BKG processor 520 will continue to process raw data 604 received from
multiple base stations to determine updated channel conditions in the background. At
some point, BKG processor 520 may evaluate the channel information from the serving
and neighboring BSs and determine that channel conditions for a neighboring station are
better than for a current serving station. For some embodiments, BKG processor 520
may update HO trigger metric tables used by a separate HO mechanism to determine if
a HO is desirable.



[0059] As illustrated in FIG 6A, signals fromall three BSs are
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pr ocessor 520 may determ ne that channel conditions for a neighboring
station BSBl8te better than the current servi ng station BSB and may
updat e channel information to informthe HO nmechani sm accordingly.

Until the H@Q@ébharﬁt@rﬁaapv%@mesatmé of aretheids dasedibed Abayei ot bs perdormigd RX
rocessor 5 C e I S
gat a from B%% 8%%% ére I ust ratlfe%d ﬁ I@F%@G%E%ﬁgqu\%ﬁ&g aoﬁgerpongﬁlg %O

mechani sm pm&@esﬂﬁtnheomrkaedlh@shaﬁQdeh fhaflipwas. i oGertetedlly, iwheliec dies are
better channel nditions for B .t he HO nmechani s

rocessor A5 Ieae af-reBl ey Pt forr oo rad Bl whyfauscbggion.
Thus, aft er FiguessHBechggrdiiae rol@sks fd@frﬁ@dn& Qo $Wah&Plub-Cundibh dfckd&ith NiMilag
station Rx pro essor 540 begl gg}g ilter out data from nei ghboring

stati ons BSAUZAgMESForperap ‘614\/\]1 fuptraled, MRS dagoareppash i dygans-

serving StaPlt@Eu&ﬁBn@MkJWZ\ﬁ@iﬂA@l@stﬁk@écﬁnmk@is 606 fromBSB to
additional logic or applications downstream The handoff procedure

descri bed hegegspn Mays L@EnhdbiAC the {e% %@H'an?n ”V\ﬁg&lgga S f v&z@é %ﬁ&g of

106 noves across boundaries of cells 102 serVice erent
stations 104¢tige0de] Trenpler ideigemiopper sayoneluds calatdings catemting bprdcabiog.e

may be perf ﬁéﬁmgg,lyvestigaﬁng, looking up (e.g., looking up in a table, a database or another data

structure), ascertaining and the like. Also, “determining” may include receiving (e.g.,
receiving information), accessing (e.g., accessing data in a memory) and the like. Also,

“determining” may include resolving, selecting, choosing, establishing and the like.

[0066] Information and signals may be represented using any of a variety of
different technologies and techniques. For example, data, instructions, commands,

information, signals and the like that may be referenced throughout the above



vari ous hardware and/ or software conponent(s) and/or nodul e(s)
correspondi ng to neans-plus-function blocks illustrated in the

Fi gures. &®oehrdlobdsye Where there are nmethods illustrat eqﬂc’rfhslféog}d{]s%&
havi ng correspondi ng counterpart neans-plus-function Figures
operation bl ocks correspond to means-plug-function blocks with
simlar nunbering. For exanple, blocks 402-414 illustrated in FIG 4
correspond {esABAASRLYS: f*éf)?&;%ht@d‘ P kfeﬁ'gés Habtd J&&m&h% hit 98k, h%ggét@

4A. [0065] As used herein, term "determ ning' enconpasses

variety of d&eldsenpartides oetmirﬁtiés or' phEicgsrer ahepmbreation tleireede
calculatlng, conputing, processing, deriving, investigating, |ooking
up (e.g., |d¥67hg Ufpeivirigus dbistative ldaicalbblseksomadnlot faed citaties described in
structur e) , t

Cncl ude rec g?{\%/ﬂl%gtﬁ&na\!vf?ﬁ fid p?éggntld&%}%)surlé n?ag%e uinPleHl)enteg QLpdt {;olnﬁad ?vgtx 6 general
accessi ng d@u@osmpzacenmrpa;d)glahsighdi@rd;aek%r (BEBY an 'agglication spoagic m’&glated

i ncl ude resol vi. | e cho est abl i shij and the |ike.

[ 0066] I nf or SHFHERESIRY o % ihig, 84t ek eﬁ?aééptéﬁh@r affir Rypergmmeble
variety of didid esvedtt (PLED hﬂl@ér@tﬁ'g@ﬁ: (ﬁfﬁﬁimﬁl%f" EHg‘i’dJ%%creFeoﬁar@%ﬁ%b or%‘ésaor
i nstructions, conmands, I nformation, signals and the |ike thaP

ref erenced FHYBQI@H paftontthracofislssiancie periamy %WPWQSSM@PMBO‘S&C@IM
descri pti on BN OGERRISSEHe dm%eyo Yé%'eés@ﬂ%ﬁt ﬁ“(%?“lféﬁ;dﬁve% a[r% agrtﬂe

waves, rragntlcfleegs or “partic optica
any conbi natamonommlrce*éiﬁ v OGBH] iheesvar ¢awslié, misbeatrblie dragaata:aiachme A

bl ocks, d.circu escribed in connecti.on with resent

di scl osure #ﬂecgsggpmnﬁlaesr?enfi e 198‘%“%& fof nggal%maflﬂn 2f SemBpUge %‘f}?

processor, aocdbigatical oSa g¥EH apt @Qﬁlﬁﬁ)@f{)cé.ﬁﬁp)a, plarzligppf hﬁ@bpx@ﬁbsmﬁcd:fel &

|ntegrated circuit (ASIC),.a field p & @ bIe gate arrag/ tgnal
T ]Z ush gt

(FPGA) or of Hef "I IyP *b’inéOPJB@?tE’nd’é‘ BB © or gy sthekgus ugption.
transi stor | screte_har re co nts or. any conbipation

t her eof desiﬁgﬁgﬁ glhﬁéFeP%Pfﬁl frﬁg“m?lﬁ’ﬁé]tgf’ %rél’rqdb’ééIOTH@Fté?nnW“lNh@é’ﬁ@F%I
pur pose pr o@RERGre &m;y U%Qen?oomeﬁrcﬁ’fféﬁtﬁp%%%war@qh al Bl AbdEE BALINE by »
t he processor may be any commercial’ly avail abl e processor,

control | er, PHicessdE @mfr%)P‘P@‘Plnﬁwﬂsctfdhfet“f?acfh|Sﬁ%“’afA rprdobeeseoresidayn aisbribe
i mpl enent ed oft oﬁg%%%ﬁfu%ﬁﬂ@ _kﬁf)wrcf mlétahn%ogl%véxﬁﬁﬁlef 8{ goraig@medm that may
conblnatlono a alrty o

‘ and a m croprocessor
m cr opr oces$dorwsed orduder rantone actass ommges(M) |macbomljyumemb@n(Rzﬁ)Mb1, flash

E T T T R I U T A W
a CD-ROM and so forth. A software module may comprise a single instruction, or
many instructions, and may be distributed over several different code segments, among
different programs, and across multiple storage media. A storage medium may be
coupled to a processor such that the processor can read information from, and write
information to, the storage medium. In the alternative, the storage medium may be

integral to the processor.

[0069] The methods disclosed herein comprise one or more steps or actions for
achieving the described method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is specified, the order and/or use of specific steps

and/or actions may be modified without departing from the scope of the claims.

[0070] The functions described may be implemented in hardware, software,

firmware, or any combination thereof. If implemented in software, the functions may



di scl osure may be enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbination of the two. A software
nodul e maywoasiodes7rn any form of storage medi um that i AN EE0ENE
art. Sonme exanpl es of storage nedia that may be used include random
access nenory (RAM, read only nenory (R&M, flash nenory, EPROM
menory, EEPROM nenory, registers, a hard di sk, a renovable disk, a

CD- ROM and 6 sfoddt 4. indrusBbrisviae oRDSH h®rdRYs SORRTUcESnsPorSA B&h@ter-readable
instruction, or many instructions, and rmay be distributed over

several di f AR OLHPraSS BGHM oA SW@“W? may daenppvilehlsanedimhabeandies
mul tiple stgq qi PER TR plB:?ol?r

processor sugﬁgbt%ﬁg? tcﬁgl gtf iglggésor can rggagg@slx n g?ﬁg%él %}g%faexmﬁle’ and
write infor mat iofatian, sedhecanpiiergeadabldi media e corepradet RANGIROM, EERBOM,

storage nedidyn, t e _pr r 069],The net

di scl osed herel wgp&héméj?%admk Fort ”Bg‘gegg%i%% S’ancr%‘ eoorlfs?]t o ner?cg\gor%
t he descri bddvinmt btcmlLy oftiee mediunotiasiaa s uanidbearraot $t0ﬂesiesmeﬂ pb@gram code in

|nterchange ne _anot her wi thout departi n fromthe scope of the
a1 o G Rp RSN Satat sk T oo RS DO oRiSk
i's speci fl ednd e, &y 4RE 1R qmu&eec&ﬁpa%papsbf(m)spawsch@n%ﬁ’éal AWl ARl
may be nodified Wi t hout departl ng fromthe scope of the cl ai ns.

[0070] The f WFEripAscdESE): Happhaikomd Rtay@riisdwvhere rdeal@wawély reproduce
softwar e, [ hRigRerically 3le CIDIBRAI N ad G ROly bl tagRkement ed | n

software, the functions may e stored ‘as |nstruct|ons or as one
or more set §o@h | NSORYGH %P%B&chﬁor%oﬁﬁyt &l%cr rb%agr (%@?%'anao rarshdsRAC
medi um A storage medi a e any avail a ia that can

accessed by rra:dumtrp Eme«:xamplebyf r esoﬁwams @"apmmttext ﬁ'nmga mmmeesarvdayowmher

of exanpl e, not limtation, such_.conputer ed

conpri se RAI(}Tm EEBRGM C&B‘-lﬂd\ﬁ%ger ﬁg?r%wocﬁp{ §1'1 ??ﬁlr $5$ﬂdggscrlber
magneti ¢ di sikc §DBLR@E worclws ehnotegeeiiuct as iOfRgE a8y, S@SmicRiwadBythed Ber
medi um t hat can be usgg to carr or, store desired programcode in_the

form of instPailighs Hpergentis ‘?P Evisicd PalndSLnat WiEsleshdechpelegist gudhyasy

conput er. Diftfar@)ehdill, 364 mAFoWHRADRERESY inHtRC BRI HVTRAEImi 6 FCmédHih,
| aser disc, opti cal disc, di gital versatile disc (DVD), floppy disk,

and Bl u-ray(go72fl sq:umar 8t dhik® blz‘Séb%l-é&ﬁtédeﬁ{aﬁj%{ﬁiﬁlegaénﬁ/o'?e&ﬂé?maﬂli;%ﬂrﬁéte
whil e discs reproduce data optically with lasers 0071] Sof t e or

i nst ruct i ongnoaps/fonperdorpeng the mathads ead sebriqeestdesanid Q@'ﬁ@rﬁan'@dldgwnioﬁdﬁd
exanple, if S ervyv or
other 1 emt &5 SAEMEY Slifed SRS bl ARG RS En S EPHRIE o
pair, digitakamsplasoch bécvwa e b(eDStplﬁd ara swirvee lie Sgilitge ﬂmafamgbesf Aaeank ﬁas
i nf rar ed, radi.0 t.he axi al , cabl.e,

cabl e, twi sPSfé"fB’é'i’%ng‘e E‘O%BHW?QQ ?el{lec‘glﬁgp?)tﬁ'eg’s valiys ’ﬁgt eﬁ!iﬁ ggf:rélbe‘i

radi o, and Neeiosabe pasvided Ve dstege inBanks g JRAMIIROMN. PhystdaPiSEbSSHEANM
medi um [0072] Further, it sh | d be appreciated that nodul es and/ or
ot her appr o;?)‘r“ihaftsé1 Gompast digsr (GREoF Sloapngisk 1R st MG aaiser CaBinpl andios base

descri bed hghgbdcaadbihe tdawnbaadadoanghoR rcmﬂ;lﬂ ro%ﬁﬁ'ﬂ?ﬁ% ERetl ¥ne%'ﬁs to

user term nal and/ or base station as applicab For anpl e,
devi ce can M @vigst eilorever, %V\ﬂéﬁertsalfﬁd@ it¢ohnigue f@mﬁrovldamsﬁlerm@hoc}mds

for perf or Mgy bR ARLROHRLURSSL LbRG. ey ternatively, various

nmet hods descri herein can b via sforage neans (e.g.,
RAM ROM i t t
eI T e

obtai n the vaitfignusionehtedsipoupon tastpitédghooe, Wmuﬂm@ﬁch@mﬁl Cifaf@s and
neans to the dﬁ@ i

Vi ce. reover ny ot her suitable technique fo
o ovi di ng ¢ &R Gty 62 B0 ab T S HEN PRBRE HOR SRR O Beciieds
be utilized awﬁa@aﬁu?ﬁdelq&riﬂea ab&veBRItHHNE@ISHBQ Grohh@t sédpe oElhicBmar € not
limted to the precise

What is claimed is:




configuration and conponents illustrated above. Various

nodi fications, changes and variations may be made in the arrangenent,
operation and details of the nethods and apparatus descri bed above

wi t hout departing fromthe scope of t claims. What is clainmed is:
16 CLAIM5 1. A method for background scanning in a wreless

comuni cation device receiving signals frommultiple base stations,
conprising: buffering raw signal datpafggm nultiple base stations in
a first sanple buffer; forwarding the raw signal data to a receive

crartans o e%*@ﬁ?ﬁ?ﬁ?ﬁ@ﬂééﬁkﬂi e nning ye A epirdlcls 50

an act|vermusieation dovice recwheng siprals dzomnstulplebase sta-

sggarate ?¥%ﬁ§tﬁgﬁbiggﬁgtgbaseband procegsor onlng g second

salrrpl eI buL f doutfering Ea*aﬂaﬁgnaﬂaﬂa‘raaﬁreggrmuld n% besa ge:«tlf)mltnmma
t t

s ng-sour ce. sEitSEsERRALEJPREEES, Do Eaikg'r oL‘n’Sascarnﬁ?ﬁS pfﬁciisé?g .

subset of tHorwardiggatheanavfsignmalhdatartst asreqeioebbbseband

but Tor; genor ot FANCED eCﬁé‘%VﬂﬁhﬁéaQ%df?t frohf R AGCRRGE 315%@&86

stations that 1s currently designated as a serving base
station with an active connection to the wireless com-
munications device;

forwarding the raw signal data to a background scanning
processor, separate from the receive baseband proces-
SOr;

employing a second sample buffer to store additional raw
signal data received from the multiple base stations in
one or more additional frames;

selecting, using source selection logic at the background
scanning processor, a subset of the raw signal data from

the first sample buffer or a subset of the additional raw

signal data from the second sample buffer;

generating channel characteristics corresponding to the

multiple base stations with the background scanning

processor based on the subset of the raw signal data or

the subset of the additional raw signal data without inter-

rupting the exchange of data with the first base station

designated as the serving base station; and

wherein the employing the second sample buffer is based
in part on determining that a rate of processing the raw
data signal at the background scanning processor is

below a threshold.




mul ti pl e base stations with the background scanni ng processor based
on the subset of the raw signal data or the subset of the additional
raw signal data without inter- rupting the exchange of data with the
first base station designated as the §§rV|ng base station; and
wherein the enploying the second sanpl'e buffer is based in part on
determ ni ng t hat a rate of processing the raw data signal at the

tr:gfﬁg(rjogpd(:lsal g%&?@%gﬁ%}&%g&iﬁ dn’#g de |25| éﬂet o]
switch from m Ilgsﬂ qulethdesisenntp tgorasthe
based on tho iﬁsﬁ%%ﬁt@%fr% Rl .%?%%ﬁﬂl?é%%@@hﬁ‘?imé@&?i%?aé@-
scanni ng pr ocesand.staticn 'Ehﬂgrd tgnatediasi th Qsemmg istatiomn basedf f
decre o8 15 a0 CHIEPLE R Re BelAAeihy e back
processor. rdmgxhgmammhg_ hgces§0rfurther conpri sing: updating,
tabl e used b rﬁﬁ”d@ﬁ%&f‘é rb?%ﬁt%lﬁﬁsié Whdrei thedandptf dediionTis
handof f i spetederiap! £ handoff mechanism on the wireless communica-
tions device separate from the background scanning proces-
sor.

4. The method of claim 3, further comprising;

updating, with the background scanning processor, a hand-
off trigger metric table used by the separate handoff
mechanism to determine if a handoff is desirable.

5. The method of claim 2, wherein the handoff decisions is

made the background scanning processor.

6. A wireless communications device, comprising;:

a sample buffer for buffering raw signal data received from
multiple base;

a receive baseband processor for decoding, from the raw
signal data, data from a first one of the base stations that
1s currently designated as a serving base station with an
active connection to the wireless communications
device;

a sample buffer copy for buffering additional raw signal
data received from the multiple base stations in one or
more additional frames;




5. The method of claim2, wherein the handoff decisions is nade the
background scanni ng processor. 6. A wireless conmunications device,
conprising: a sanple buffer for buffering raw signal data received
frommultiple base; a recei ve basebanggprocessor for decoding, from
the raw signal data, data froma first one of the base stations that
is currently designated as a serV|ng base station with an active

connection tg thhac egrd seaminee ﬁf)‘éeg%rc a u
copy for bufferi n&%‘ﬁdl t4d onal r 91?1 for Sépé?ﬂrlg%btfd hg

miltiple base SQHrEHSelectin D R L TR
background scanirong ﬂi@sasﬁgle i ffeel @ehindbs ot qul’fe)ﬂd@ﬁtﬁﬁiﬂ%a\ﬂﬂ

subset of the aendbaars T fepante r%”fe%&‘w?@aﬁﬁmﬁ ‘e tingy

and generating @hanmﬂ cha!ract@msﬂom: gtd othidhermltiple e
base stations ga%sj the t of the n data or té{u?
subset of the pE S Talpqsa Qtsél ?ﬁ@&fﬁhgnala HROr

e>e< fhaggebgf edatﬁla\subseh@ﬁthr&aedg@ltaﬁnﬂlqtawrsé lqi@ﬁrz]ﬁwwho}jgmtglgr

S Vi S st |

enpl oyg the sa éﬁﬂ& ﬁ%g %%‘gb a ﬁ%g‘f/ ﬂ'h%hgt ﬁlrﬁi ﬁ%r% fsf?éftsl

rate of proces Egg’lﬁmw%\%bmamﬂ gl?!%jgzgggz ?gﬁﬂmsgg?lng %
Revre’or o WheRdR Y Bt dhound’sc CRsSRI eI oy

geﬁéﬁﬁof ; dgLCI ts;am ple buiffen bztidlm avhem deﬂ:érgmmﬂ that a "
dosi onatod ae (el ##ﬁ%%ﬁ&“ﬁl%ﬁéﬁea%ﬁgi’ﬁ@@ﬂﬁﬁﬂﬁ %a”&@muﬂd
charact eri st i cssqrameiRggirdyesser badiedowral threshobd. processor.

Tochani om i < TT@?r‘?’é%ﬁ??ﬂ?@@%@é%ﬁhﬁ@éﬁ(ﬁ&ﬁ?ﬁ#&%ﬂ& ﬁ'i?ﬂ{f&"

The wirel eeeI@prBini@ati ons device of claim8, wherein the background

FEa! 0 o5 HRBIAGE SRR tob ORI WALt R

desirabl e. switch from the first base station being designated as the
serving station to a second station being designated as
the serving station based on the channel characteristics
generated by the background scanning processor.

8. The wireless communications device of claim 7, wherein
the handoff mechanism is separate from the background scan-
ning processor.

9. The wireless communications device of claim 8, wherein
the background scanning processor is configured to update a
handoff trigger metric table used by the handoff mechanism
to determine if a handoff is desirable.




19 10. The wirel ess comuni cations device of claim7, wherein the
background scanni ng processor conprises the handoff nechani sm 11.
An apparatus for wireless comuni cations, conprising: neans for
buffering raw signal data received frqpmmultiple base stations in a
first sanple buffer; neans for decoding, fromthe raw signal data,
data froma first one of the base stations that is currently

desi gnat ed ap(a é"ﬁﬁr%i’é@sséémﬁ’fu ERBAACEVECE OB et L9 L e
wireless co evi ce, ans or “enpl oyrng  a second sanp! e

buffer to W%@lﬁdﬂw i grauns geanmimng pmem foampmsesnilie pl e
base statqﬁﬂigbgf?ﬂ%FﬁhIHEPS addi tional franes, selecting a subset of

the raw sigha first sanple buffer or a subset of the
addi tional rhil. AAgnappaastus rion wiredessrebsamiEcatiors, canmpris-
generat i ngptgbased on the subset of the raw signal data or the subset
of the ad t‘onal raw si dat a, channel characteristics

cor r espondi ngig¢ans fer lbutgfepi ave ssganl datavcdmved friorrunilitisle he

h f d th.the f. t t ted as the
Sorving base <PASHHALAES vﬁﬂeﬁ a&sﬁ‘»@mﬁ‘%e TRl SIS e ipt oyt ng_enpl oys ¢ he
second sarrplt%léam& &"dor:@@@ddm pir@n@[th@emm{:gs%ll fhea, datatfeonh a

rocessin e at a i s ow
gppar at usgof clﬁf}ﬁﬁoﬂe O J:l’&%glas 1G4 haﬁéﬁ@ﬂ@ﬂl M@%%&Iﬁﬁhof f
decision to S"\’a‘s@séf@magflﬁas‘é §§ét1@ﬂ5®1ﬁ%éh Q@tﬁ%‘ é‘@nﬁ%g‘tﬂﬂﬁttﬁ%ﬁ

the serving statio second station, bejng designated as t
serving stati oNVHE488S 9 HHBUIHER AREINS KleaEsr i st cs generated by the

means for geRgs %&Brelﬁgﬂ ﬁgﬁ@%&ﬁ?&r%&ﬁ@léfb %gﬁ%f@@aain

t he neans for ecrsion. i s separa € neans

o
for generati ngt save isagaaledata |re§elved4frc]1methﬁpnmlt lohasgai m

cont 1 gur ed Ehﬁp%ﬁ?@%ahﬁan% (T flﬁid;ﬁ“ AT Fon8f %ﬁ@%éeﬁiéép@ a
separ at e means Stifas the savasipna dlactasfu‘omtthedﬁr@irmmq) & baffer
handof f is desi E.agl

§ubset of the additional raw signal data from the
second sample buffer, and generating, based on the sub-
set of the raw signal data or the subset of the additional
raw signal data, channel characteristics corresponding
to the multiple base stations without interrupting the
exchange of data with the first base station designated as
the serving base station; and

wherein the means for employing employs the second
sample buffer based in part on determining that a rate of
processing the raw data signal is below a threshold.

12. The apparatus of claim 11, further comprising:

means for making a handoff decision to switch from the
first base station being designated as the serving station
to a second station being designated as the serving sta-
tion based on the channel characteristics generated by
the means for generating.



15. A conput er - program product for background scanning in a wireless
communi cation device receiving signals frommultiple base stations
conprising a non-transitory conputer readable nedium having a set of
instructions stored thereon, the set gf instructions being executable
by one or nore processors and the set of i nstructions conpri sing:
instructions for receiving raw signal data fromnultiple base

stations; inpgruckj Oﬁépﬁi’énf% Af '&Qa]trﬁel'zaw\ﬁi@ﬂﬂh ?ﬁé%é@lﬁjtﬁr to

sanpl e buf f & e |nsaﬁ)a or . enploying a second
store addi BE falAaB: |deRisiORetfePOpArate

stations i m@tgm mﬁgnquchap@@teﬁgﬁﬁgs |nstruct|ons for

sel ecti ng, h %urce se ct| ll%%ai§ua ubset of the raw |gnal
dat a fromtﬁg ¢ dBRpEd 13} elfﬁmt €MD raw
si gnal datgeﬂemhmgeclmmebl cimrabeemsﬁtsrls copfimedts update a ]
generatin | e base
Stations %1&{%‘918&*1?1%%%? ﬁéiélﬁ%eﬁﬁé@"‘@?‘ﬂﬂ# @ggbiaté‘ﬁa%%hé e o
the additi NEA 18100t etenmmem pailnandodl escdesnte of
dat a bet weiflet he mnreless comuni cations device and a first one of

t he base stais s desi gnated as a ser gfb Matlon and wherein
the instruct ﬁfﬁl’opmgf%%pw QE S SEaNNaRZhased
in Ealrt ormdatwumlmssgc@hﬁan1cat@mfd$f1Q?em&1@1n esfg@l/%l@ait}@r?l glna!

i s bel ow e r oduc claim
12, ehor etnutfipieRss Sf%%%%éﬁ%%iﬂ%ﬁ@ﬁé}é%%ﬁ%ﬁﬁﬁ@ St on
for maki nqead@zbleaﬁe won 1&1nngaamtt&ﬁ1ﬁ3tmt1hmsf storedbtiseresmyt i on

b d n

fosi onat oe @‘ﬂ‘)f‘s‘%ﬁ?%féﬁ%ﬁ% utSbR BICORE of Fhope Aﬂ@i k
char act er |C§S|S@§S an(i c et mrtsgeampmangt of claim 15,

wher ei n t he isBtredtipnst f@ptre@ewi‘n% tiagy <iofili daga firoph rediligyle for

uEdatlrg ﬁ hanﬂg%égﬁébg er netric table based on the generated
channel charac
instructions for storing the raw signal data in a first sample

buffer;

instructions for employing a second sample buffer to store
additional raw signal data received from the multiple
base stations in one or more additional frames;

instructions for selecting, using source selection logic, a
subset of the raw signal data from the first sample buffer
or a subset of the additional raw signal data from the
second sample buffer;

instructions for generating channel characteristics corre-
sponding to the multiple base stations based on the sub-
set of the raw signal data or the subset of the additional
raw signal data without interrupting the exchange of data
between the wireless communications device and a first
one of the base stations designated as a serving base
station; and

wherein the instructions for employing employ the second
sample buffer based in part on determining that a rate of
processing the raw data signal is below a threshold.
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16. The computer-program product of claim 15, wherein
the set of instructions further comprises:
instructions for making a handoff decision to switch from
the first base station being designated as the serving
station to a second station being designated as the serv-
ing station based on the generated channel characteris-
tics.

17. The computer-program product of claim 15, wherein
the set of instructions further comprises:
instructions for updating a handoff trigger metric table
based on the generated channel characteristics.



