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BACKGROUND
1. Field
[0062] The following description relates generally to wireless communications,

and more particularly to dynamic load balancing utilizing acquisition indicators,

11. Background

[0003}) Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the fike. Additionally, the
systems can conform to specifications such as third generation partnership project
(3GPP), 3GPP2, 3GPP long-term evolution (LTE), efc.

[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Fach mobile
device may communicate with one or more base stations vig 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-

output (SISO) systems, multiple-input single-output (MISQO) systems, multiple-input
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SUMMARY
[0008] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description

that is presented later.
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sinplified summary of one or nore enbodinments in order to provide a
basi ¢ understanding of such enbodinments. This summary is not an

extensive ove w of cont enpl at ed_enbodi and is intended
to neither @mﬁf y kelfll11 aS?OI‘%P?Qt n%a‘?ncgf e g “g‘%c'ﬁ? P ISABBRYIESt s nor
del i ne?t et hedls:dmme ttlmfeoﬁwymms ag@kdts aabadiied nt cs)mtldctlsn sl @/n@mﬂ’cmedl fs to
presen sone ncepts .0 ments in a orm
as a prel ude 1 anf lﬁgmr?“él?eeessdeet ego B%ﬂlﬁ'ﬂgpa?tfa%“ﬂ?%e §r® )%’P%H‘Pfi%%

| ater. 3 [ 00294st poimceo) chardeiectwlmdd imbedanoe onmyrliek &odvonbisydaded acigdt in
correspondin r cts e.descr.ibed in
connect i on g?agtl 39%@%&48%3&23‘5&%%?@ i I|1arllegd |ynm(%§$§?m§§ aﬁgtbﬁi?rsf%gon K
particul ar, atldnarslen@tcamrscmat(l@s@ subseNodieBnotile deds;es abarein shejodicdiqgrs et . )
e naomaad dorhahANG R iRl M LLR0 UA0R R RS BbeRSt 0

part on random access rea es Si &V1 ¢88 "% he base
station can tﬁ%ﬁ@mcslnmpuﬁattcoﬁhscqrmnmdﬂ east a subset of the nobile

devi ces wher e]:vg]b(}t] he i nﬁéc%?gn%r S rdI PG %’Esi OmF ﬁattfacﬂﬁe%st Iynarmg 'Ioaél K

frequenci es. i'le devices can transit requen response to
t he commands. by0c0hAceBIUniseianpsysemds Erd\ﬂé@bé"cht methad mtchmdrﬂeh at

facilitates d&'ef@rﬂﬁﬁlglv%@fﬂelbaail)%ﬁfbﬁgn Rxifs 8&9&7&{“4\,\%% haqp& rﬁl?/d%ﬁﬁiglesss

provided. The net can conprise determnin
i mbal ance exiB¢asnbips draepnnited) by pae o1 mprpalobﬂeoi@m@néibmda@cﬂls@mgh@mmIab@

transmtted bi}{clﬁ)&%rggﬁu{g%.ﬁ%dmgk Bl?al%)fﬁiﬁﬁér indiBat AL LI at léalgtea (?fgr

can al so i ncl ude S|gna g an i ndicator on an ach|S|t|on |n
channel to atth¢ @ggr H@legmlefie‘mes,tthﬁeln@%oromdw@wcmmmﬁnu@au@vmes t he

| ndi cat or i NGk, @ GOTTRAk:AITARIZhS RulhASIER! BeQuR0H

frequency different than a frequency enployed t he subset
transmt the FRapBbHP #0deB dcosisasppbEs.

[0011] Another aspect relates to an apparatus that facilitates dynamic load
balancing on uplink frequencies in a communications system. The apparatus can
include a load evaluator that determines uplink frequency load based at least in part on
signaling from one or more mobile devices. The apparatus can include a balancing
module that ascertains a solution to a load imbalance if indicated by the load evaluator.
In addition, the apparatus can comprise an AICH module that signals an indicator to at
{east one mobile device, the indicator includes 2 command that orders the at least one
mobile device to transition to a new uplink frequency.

[0012} Yet another aspect relates to an apparatus that facilitates dynamic load
balancing. The apparatus can comprise a random access module that transmits random
access preambles on a first uplink frequency. The apparatus can also include an AICH
evaluator that determines if an indicator received on an acquisition indicator channel
includes a command to transition frequencics. In addition, the apparatus can comprise a
frequency selector that switches uplink frequencies to a second frequency in response to
the command.

[0G13] Still another aspect relates to a method that facilitates dynamically

resolving load imbalances in a communications system. The method can comprise
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vari ous enbodiV¥t s na@l%%lséﬁﬁl%mnaﬁ@ qxpiED 0 edeleislserimanibasigh Awsters  ar e

intended to iwnglitdRcAdnlcxSHAPRRPRGE § pRAHL! IRlbicaicval ents.

[6017] FIG. 3 is an illustration of an example wircless communications system

that facilitates dynamic load balancing that utilizes E-AICH,

[0018] FIG. 4 is an illustration of an example methodology that facilitates
balancing frequency load of mobile devices.

[0019] FIG. 5 is an illustration of an example methodology that facilitates
switching frequencies in a loaded scenario.

[0020] FIG. 6 is an illustration of an example system that facilitates switching
uplink frequencies in a loaded frequency situation,

[0021] FIG. 7 is an illustration of an example system that facilitates dynamically
balancing uplink frequency load.

[0022] FIG. 8 is an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0023] FIG. 9 is an illustration of an example system that facilitates dynamic
load balancing in wireless communications networks.

[0024] FIG. 10 is an illustration of an example system that facilitates dynamic

load balancing through frequency transitions in response to commmands.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0015]FIG 1 is an illustration of
a W reless comuni cation systemin accordance with various aspects
set forth pghfioAa3edf0161FIG 2 is an illustration of an -§xRIRbEss7es

wi rel ess communi cati on systemthat includes an exanpl e sector mnt% a
plurality of nobile devices. [0017]FIG 3 is an illustration of an
exanpl e wirel ess communi cations systemthat facilitates dynam c | oad
bal ancing that utilizes E-AlCH [0018]FPG. 4 is an illustration of an
exanpl e net hodol ogy that facilitates bal ancing frequency | oad of

nobi |l e devices. [0019]FIG 5 is an illustration of an exanple
met hodol ogy that facilitates switching frequencies in a | oaded
scenari o. DETAILED DESCRIPTION

[0025] Various embodiments are now described with reference to the drawings,

wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) can be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.

b 1Y EEN1Y

[0026] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[0027] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, computing device, or other processing device connected to a

wireless modem. Moreover, various embodiments are described herein in connection



[0020]FIG 6 is an illustration of an exanple systemthat facilitates
swi tching uplink frequencies in a | oaded frequency situation.
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illustration of an exanple w reless network environnment that can be
enpl oyed in conjunction with the various systens and net hods

descri bed herein. 100231FIG 9 is an illbustration of an exanpl e
systemthat facilitates dynam c | oad balancing in wrel ess

comuni cations_nefworks. [0024]FIG 10 is an illustration of an
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frequency tragsickisPas chitaliSeREBSA th & HORPBNSENt, N&le B, evolved Node B
{eNode B or eNB), base transceiver station (BTS) or some other terminology.
[0028] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can inciude
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, efc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information, The term “machine-
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.
[0029] The techniques described herein may be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier frequency domain
multiplexing (SC-FDMA) and other systems. The terms "system" and "network™ are
often used interchangeably. A CDMA system may implement a radio technology such
as Universal Terrestrial Radio Access (UTRA), CDMA2000, etc. UTRA includes
Wideband-CDMA (W-CDMA) and other variants of CDMA. CDMA2000 covers IS-
2000, IS-95 and IS-856 standards. A TDMA system may implement a radio technology
such as Global System for Mobile Communications (GSM). An OFDMA system may
implement a radio technology such as Evolved UTRA (E-UTRA), Ultra Mobile
Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802,16 (WiMAX), IEEE 802.20, Flash-
OFDM, etc. UTRA and E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution {LTE) is an upcoming release of UMTS
that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described in documents from an
organization named "3rd Generation Partnership Project” (3GPP). CDMA2000 and
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devi ce. A nobi0d] devi cBese starical 192 cdaeomatuhiede with yist @morsmbiserlebies suwhi t
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wi th nobil e device(s) and can a be referred to as an access point,
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or article of@%ﬁﬂ%%‘lﬂ%@“@%wﬁ@ arfermpyE@nd 106, where antennas 104 an

transmit information to mobile device 122 over a forward link 124 and receive

information from mobile device 122 over a reverse link 126. In a frequency division
duplex (FDD) system, forward link 118 can utilize a different frequency band than that
used by reverse link 120, and forward link 124 can employ a different frequency band
than that employed by reverse link 126, for example. Further, in a time division duplex
(TDD) system, forward link 118 and reverse link 120 can utilize 2 common frequency
band and forward link 124 and reverse link 126 can utilize a common frequency band.
[0032] Each group of antennas and/or the area in which they are designated to

communicate can be referred to as a sector of base station 102. For example, antenna



progranmm ng and/ or engi neering techni ques. The term"article of
manuf acture” as used herein is intended to enconpass a conputer
program a rom any conputer-readabl e devi ce, i

medi a. Fof&gégdﬁgkg,ﬁg conput er -r eadabl e nmedi a can incl udg)q%’r(}‘ts(g@r‘*’@%ﬁﬁ
limted to nagnetic storage devices (e.g., hard disk, floppy disk,
magnetic strips, etc.), optical disks (e.g., conpact disk (CD),
digital versatile disk (DVD), etc.), smért cards, and flash nenory
devices (e.g., EPROVM card, stick, key chive, etc.). Additionally,
vari ous storage nedia descrl bed herel n can represent one or nore
devi ces and/ ofO¥BIEr berrgeipiadde pomaralinate tormghile deweesdr vpdacienof the easmt i on.

The term " machjvaed Bf@eg@muﬁmrlﬁﬂlM%mﬁﬁﬁ!cdtﬁﬁb#@@om‘é&‘dtlﬁwﬂsgﬁdHQ fhbm ted
to, wireless channels and various other nedi a crég) e of storin

contai ni ng, aRAFBHINEAIs gL basesatioat PHerndilizg hepmiorgiag & Imprye Sgmiio-

techni ques deggdelrfRcbf Rk @idNinRPY 8RR UEISH: hMile M&ided WHs MM 8D, €Bfs can be
communi cati on systens such as code di vi SI on nultiple access (CDVA

'
time divisi onPRTIEd hy1uEing e ersdey tpoigrsiennl dtdseirdylingstions s amale iree

access ( FDVA) whigy b0 of didieesdagifothids &l tRAsnitotndbhi€d e BI$ a0 PERVA)
single carrier fre u%({)oﬁy%ngl n multiplexing ( C—FDIVA) and ot her
e

systems. The 1&fdel @ heft a530812(58 FRVerag.dnobfle deyicgsiggreighboring cells
i nt er changeabtay be Ab§doMD 1&Y SkRiichByhs cHppROE bike @@ﬁhralamﬁahﬂg ki h%UC h

as Universal Terrestrial Radio_Access etc.
i ncl udes W deB2EICAHBRAL '@Wﬁ‘)‘e ‘%ﬁ’&esoth&%?o"\?%moa‘r‘ﬁ‘?‘“ﬁ?s IEHN UéBWRZOOO
covers | S-200&mrinic@fe dagdly Wath®né atianthafetdiSoecfio-pElYRr W%%hlﬁ@égy in one

i npl enent a radio chnal ogy such.as d o ste for Mob
Conmuni cat i on%’“}"(n I\/;icco‘ﬁ élﬂﬂ/ﬁx % @ﬁfef?a{;’sc?fb pl%lmlpé\rd?‘ﬂﬁple output
t echnol ogy su@niMG) cemeluriestionFfen(. ExddiERAYystedd 100 aanl\@btd sabddmaadandpe

uvB | EEE 80, 1.(W-Fi | EEE 802.16 (W | E 802. 20,
FI aShCFDNM, et & TS G (1R TR Y TR & S dor b tevese

Tel econmuni caliikon.)Syditae FDOUMDS) and 3ePReLong Tem Evol ution (LTE) is an

upcomng rele of UMILS t hat_.uses ich e S on the
ownt i ne and SBEHOVA oh TP RE CUEE " SHTRA Vel R BRSPS PHETAR] Sesu
are descri bedﬂlhsiratsbdtammmtgobnmnrmne spgsnifl fetsilgect ﬁmﬂeﬂre %ds@ﬂﬂoati on
Part nershi p Prgj (:{)M%Z

docunents fr orﬁggﬁﬁlgrﬁbe%%flcf g%’lpglﬁ (ﬁaﬁedpam%nn%)‘?&artléerc %E’?botﬁdnl‘-*ﬁ 68?“? el
Project 2" (3@R&Hy com@@ﬁ@nﬂeﬁgﬁmtmgthﬂdwsets@tlﬁnsg[not]s 10VER) W m@hesnsmore
conmuni cati o S N varl ous.
cbodi mont s p e ML delds 02 rh bt 36 QL BNE R A BB o,
that can incldd@s md reiepleeclams e angfoosps naﬁ@mt agst aarpivegntaang earhtoénna
group can inc onpri se
ant ennas 108 gﬁg@ a%gﬁ Faﬂﬂ%ﬁlgﬁge d%m ght%g@ on%rlag%%ea%%%%{iaﬁg{tﬁg]gnagnt ennas
112 and 114. trawemissiemendaeceniion (&) pratessrse thodudators auitiplexewsndemodulatars;
however, nor e;Qfif | 0 ase
station 102 can u&&%ﬁon%&%%}%ﬁ%g}a gﬂe'ltj‘}regﬁgsﬁ%%f ie}?{eéﬁal nmg{e ot
recei ver chai Phongsagparigrhongs; leHons alienilield agmnuaisptpomideeces, [phdhekl qotnpm@fg
conponents as&@ﬁb@%ﬁght\é‘&d%sSéhgﬂ%osftl'bﬁiﬂgwsl%ﬁl's %ﬁ?sngldfo?%ﬁﬁftﬁeﬁ’ E\Tn(aﬁeg ’
processors, nDdu ators, i pl exers, denodul ators exers,
ant ennas, et cdgyice &y CVW!lanl'é?ém&B‘tﬂl é'@'plaseswstmmih dn addiitionetife mﬁblieréewa%t

[ 0031] Base st #jsic@icokidisCaR of %@ﬁhﬁﬁ‘i&@r Whihidbn@9SecOifverd TREiRs, FRRIL &ed for
devi ces such as nobile device 116 and nobile device 1227 however, it

is to be appreBPEpkiPEHERINRS W BAMEN sy Earh Emsmiel g rescixprichain

subst anti al | Yoaa@¥mpssaR @ity mbmb&cﬂ@wss&ﬁc&m Al%%.al ﬁaqsﬂ@sj%d ddevi ces
116 and 122. Mobile devices 116 and 122 can or exanpl e, cellular

phones, smar t HREME.S PESESHS, m%ah@rﬁemalﬂeksmﬁﬁie%iamﬁs dergylrdexers,

handhel d conpastdnpg, Q@Yb@@ﬁbbe&ﬁﬁr@éﬁtéd@ dnddikings in @e@Ral positioning
syst ens, PDAsl, and or an%ﬁuot er. suitabl e device for comunicating

strated in Fig. 2, the base station 202 provides communication
coverage for a particular geographic area or cell 204. The term “cell” can refer to a base




8 groups can be designed to comrunicate to nobile devices in a sector
of the areas covered by base station 102. In conmunication over

f orward I| ghd 124, the transmtting antennas of tion
102 can utlﬁlgéﬁgeanfornlng to i nprove signal -to-noise Fiﬁ%%mih%“§
forward |inks 118 and 124 for nobile devices 116 and 122. This can be
provi ded by using a precoder to steer signals in desired directions,
for exanple. Also, while base station 162 utilizes beanforming to
transmt to nobile devices 116 and 122 scattered randomy through an
associ ated coverage, nobile devices in neighboring cells can be

subj ect to | edaiop ARdiris povemee e, denppdingen eatest. JRdBpVaLSem capacity, an
transmtting 4cBéopaht cBvesidaates c@fme Ao iR hulthf sHRB! a?eaﬁ%bﬁ?ﬁﬁaue]h

Mor eover, nobil e devices 116 and 122 can conmuni cate direc
one anot her UEFAESEYe ¥ IsBihasgianggivebubnaE BT Sy \ThE i n%ec@k 28Dl e.

According to @fr @XM Hd/ob ¥R OPeatRpenlfg apdﬁlbbﬁtbﬂl €or dMRMbrized cell,
mul tiple-outp (M MO .comuni cation system Further, system 100 can

utilize subst'gﬁ?qS%F?l?ceéWS‘lb?ﬁ@“bﬁOf ﬂlﬁﬁ?té‘%loﬁ@e?‘“é]clhﬁ’lptff@u@ ‘todo‘éﬁf\?llwi@m
conmuni cat i onmhe P ebis: oethgcoll, fOrward i nk, rever se i nk, . ) such
as FDD, TDDrm@ﬂ:fd the |ike. [0033] Turning to Fig an

wirel ess co Sat i ondcoQiiliedp DB ff‘FlPlt]@tdF‘éff‘eﬂmgé%’@?laieﬁlﬁwf% 26he or

nmore aspects @h déhe tsebj &Q;t:ctﬁh e ORI R geEék@p}ﬁd’ﬁéaezm%&Ocﬂ%ﬂh&&@r I'se
an access point. o recei ves, . transmni

t ?%%bz[i tion 202 that.
repeats, etc.SatRp fIcg AT teRipgandSynehroaizatian Oﬁ%éa%t“&f‘?fb ns
(not s hown) OIOZthz Mﬁchﬁj’mzﬁﬁcﬁﬂ:hhﬁiémSGﬂb SS@U&Ber@E th@ﬁlﬂbll&fﬂleﬁc@&ﬁ acchfie

base station 2 transmtter .chains and
recei ver chai aﬁ'g%e déla?eagﬂ d‘??ﬂq’g &% ﬁ%?ﬁqu%lsﬁ(&te@é BIIAHOD, FUETHAY 1o
each of whi chancnmmatmnx aystﬁmdﬁm}nfah&eca& 1rﬂiludéab¢tb§7p@£fme@@m&llﬁﬂﬁeﬁlow the
associ ated wi t

t )
modul ators, |t ragss RS Rl v G ek S ol G RR e °
etc.). The noixnbmeit eteacmsesroﬁé)@ :Clantiolﬁeaccésﬁ)éha&n@ﬂi(m&(&,l) ealshan ar anphOHES,

smart phones, op hand ni ca ion devic gﬂ? hel d
conmput i ng devllmé%géon EF &Y péo F §a“n Noi paﬁ%egsi Qr?%’ﬁﬁ‘h @?Féﬁg?"
PDAs, and/ or 28@yamotdnenit &uamabgmndwsagetdtbf moimmmme:@ia dmg;ntimafl forward

Wi reI ess syst ces n rise
one or nore tl‘rﬁ]gﬁggng%1ta§?r b@tﬁcggstfullg ctgg;t}gcag?e\s)s 1(C)ib gor qg(dmg ﬁaléa R r‘r‘g)
for a multi pl392icapurnsmig hit aqghlemmumpmto(dmahc(@)quwsahmtﬁacaﬁadhnnai exisimt t er
and receiver ghain. ¢ f -conponent ssoci ed
wi th signal ttr ansm S@gﬁ@%@%{ e?%%ae}ha}%& gérxnté)d am}soélbt? séase %fuolnz;?%r S
mul ti pl exer s,catlempldyihapeess, prfdﬁemﬁtm mnéoqen@pssamamhhas) detetrging g loads wi | |
be appr eci atetgn%{]tgﬁl Sk [ '

Fig. 2, the basse slt a’?fl o(lsrﬁl)!l 58%%5% g(\}/% 3]% sgl%:%%tﬁ?%él%lf?ﬁhgéo%@r ag eek%aw{}
parti cul ar g eBigjeiaphputionas Sregreneyevltile20ather figgueney inTelatiodly ‘ﬁnd?amhz@f gheto
a base 9 st q;aké)s@aﬁ%ﬁ]%?gan'sﬂg%lgglye%ﬁi@gﬁCﬁ Valde algiesgﬁs@&ueﬂﬁ]y Qﬁblﬁng}e?eﬁed To
i mprove system capacity, an access point coverage are€a

partitioned iVug onet eihptced ARGH (BAIGH e somEnstyne ﬁlﬂhtbl‘ermhﬂﬁeth:vm@ 6o ed
by a respectivgePasfothd3RgEREyer subsystem (BTS). The term "sector”
can refer to a BTS and/or its coverage area dependi ng upon context.
For a sectoril3®¥l cel | Therechpiguss descrbpdeiciianaydabyssiderarmysien 2@9 yitlsect or s

of the cell isgctbiRl 5@1'5 byw8Pasl QG AL @xt%ﬁ@écfbu&&f‘ce%%? §Ia1ﬁ)t9' i fo I%IH%he
cell. 100351According to an exanple, a nobile device, suc as no

devi ces 206, desaiipHRniBEr 2 pyREnpEIt Segiprized cellsr Thmisrng Geashspottiszangd Ebage aphi c

area 204 ser wedlobys Lde shase 'Ff&talf&@d A0%n b QR REdcRr JEVIICR 23EY1 T S
timng and synchronl zation o base station 202 via a

synchr oni zat i SEHOE alRaPs ¢ @éﬂ—m’e 1LS s dgTEak T \sert 48 “wish Pquipmsatiacsaisedan

access and depRgmdnaéslydadirRadeasteconannglss ﬁ(ﬁ%ndﬁ DaRGHUbISrSHS R

information. Pursuant to an.illustration, systeminformation can
interchangeably. A serving access point/sector is an access point/ sector with which a



100361The techni ques described herein may be used for a system 200
Wi th sectorized cells as well as a systemw th uti-sectorized cells.

For clari | om ng description is for a syste
edre it - nt* and " bage. SPLONSHINE Gy g

sectorize e terns "access point" and "base

generically for a fixed station that serves a sector as well as a

fixed station that serves a cell. The terns "termnal," "user" and

"user equipnent" are used interchangeablly, and the ternms "sector,"
"access point" and "base station" are al so used interchangeably. A
serving access point/sector is an access point/ sector with which a

WO 2009/ 12396 8P esrpgipssaasichiyr pesesyippial/scelohisampcsess esint/swetaeyvighbor

access poi nt/g@at PlernkiSal hoPmCESTuReidh/ sector with which a termna
is not in connunlcatlon [00371Now referring to Fig. 3, illustrated

is a wirel essi%®8hmuni ey Bigringe Figd IBGUeiRGE acurslorsrormunigRongTER C

| oad bal anci nﬂ)o&ﬁaa&anq&dﬂimg @y%alﬁlbgﬂ@d)allaggngQﬁht a{nm&@@@aﬁsﬁ% aREMHoS t1on
i ndi cat or channel (E- he system 3 i ncl udes a base station

302 that can %@%ﬁlﬁ&ﬂi“é‘é‘%t‘é ’qum( b.%sw%@%@eg abasr rtioa)? Hahber

of di spar at e @g¥bBERemi¢aROLitlSNa¥kXevidd ™4 pa8Rr slyatuinBs o3@RpL£ANIdvic@NS M t
information to t e nDbllgﬁdeV|ce 304 over. a forward Ilni or downl i nk

channel : furt(ﬁ%trs Pyee e %eéﬁ“@@ﬁeﬁhﬁ%né%i%miamw fhsmmabie fevisg3Phe

mobi | e devi Cend0dfoBMmed ik draYeHISR chinnlt ﬂ?théﬂ%dc@{ﬁtl&mr&@ﬂ recdiy eover,
system 300 ca stemaor a nu earer system where the

mobi | e devi cem@saat@a?ﬂ \9%%11‘%1%‘?'%“?HF‘{éceﬁé?éPBefBé‘g’F@? ank 1 uglink Bagnehy|

c_hanlnel s) . Addbfeb@naldtam 3%2%5@1&0%@'329@&5@& ﬂﬂﬁpi@b@nér@ys]?éﬁ] @Ee%/{%el )

W rel ess networ suc S or. exa e).
N so Ct e conB e R g St et D P ek et T B ow |
t he base st atthosysBH300 e dperaieSOFDMA wikdessmddvdR (WevisGerr3iirand
vice versa, | xanpl e. 38] The base station 302 can include a
bad eunt ant OROETEE FEr Ry Sl o abo i SRRST P DL R GG DerB et

| east in par tdesmibabimldveindiebacestaiogded dan ge préfat halkansiiiatiéviges 3@Zngan

al so include a bal ancing nodul e 308 that determ nes a solution to a

| oad i nbal ance® "Fri“ddat Fgﬂ?&the base station 302 includes an Al CH
nodul e 310 t had38] The base station 302 can include a load evaluator 306 that determines

uplink frequency load based at least in part on mobile device signaling. The base
station 302 can also include a balancing module 308 that determines a solution to a load
imbalance, In addition, the base station 302 includes an AICH module 310 that
implements the solution developed by the balancing module 308. The mobile device
304 can include a random access module 312 that signals random access preambles
and/or access probes utilizing a particular uplink frequency. Moreover, the mobile
device 304 can also include an AICH evaluator 314 that analyzes an ATCH signal from
base station 302 to determine if a transition command is indicated. In addition, the
mobile device 304 can include a frequency selector 316 that can transition an uplink
frequency employed by the mobile device 304,

[0039] According to an example, downlink and uplink frequencies can be paired
together in frequency division duplex (FDD) systems. A particular downlink frequency,
f1, is paired with a particular uplink frequency, f1°, for instance. In certain radio
resource control (RRC) states (e.g., CELL_PCH, CELL FACH, etc.), user equipment
or mobile devices can select a particular carrier in accordance with a cell reselection
mechanism configured by a network (e.g., UMTS Terrestrial Radio Access Network
(UTRAN)). Accordingly, situations can arise where multiple mobile devices or UEs



i npl enents the solution devel oped by the bal anci ng nodul e 308. The
nmobi | e devi ce 304 can include a random access nodul e 312 that signals
random ac | es and/or access probes utilizing, i r
upl i nk frgﬁﬁz%géﬁﬁﬁgreover, t he nobi |l e device 304 can a?ggg%ﬁ%ﬁﬁgg an
Al CH eval uator 314 that anal yzes an ATCH signal from base station 302
to determine if a transition command is indicated. In addition, the
nobi | e devi ce 304 can include a frequendy sel ector 316 that can
transition an uplink frequency enpl oyed by the nobile device 304.
[0039] According to an exanpl e, downlink and uplink frequencies can be
pai red toget HEFP{(§:E: frﬁ@aaéwwcteﬂ)w pyHCHRIpIC@seneHbmylatyy & wier frequency

particul ar dqmnirhenkum? quﬁie&ad m&bﬂle dexh@es BREEQEnWY f BarBref@nd btk ar
uplink frequ incy, for t ance, certain radi o resource

control (RRC) egtl%{*féél (2 gvaﬂe deqs@PPk PERC AGHECqt RS more {pgdsd than

equi p (rjre nt or dimbupitkdRyiecness. qamdd&enlneﬁtcelﬁzm@ b@mh]g@ron %gé :igﬁés &R, )
accordance w res ectio ani.sm.conti gure a . net wor
(e.g., UMTS @ﬁe@ﬁbeﬂmﬁ& g w&%&ga%fw%r%ﬁf(wwﬁ wheie thgiedt Heft v,
situations caitmaiid Secidiele ddlivatct PhandORDICED) dsigt GRr6lehk tdHish loddingCap

(e.g., remain connecte 0 articylar fr quenc relative t
anot her freq lPéiﬁiﬂ}ﬂ‘f cfrnefh‘éccl‘?[fflig?yp P@l"@g?ﬁaé%%aé Pnobitse t&@(‘i‘lsﬂ‘@% n @man
frequency fl ig a:mmreauﬁf‘b oh theupliikikd/br @guentyk $flavailableGommPAEIETH W t h
downl i nk frequencgg % tg @% ”Q$§1|Oaded thgn ot her uplink
frequenC|es FIPUSHAR A8 SPPP C&r (BT ERE "UBRA QLB Fo RN Pt 86
(e.qg., CELL_DRaters mlé:EBLtHGH fndor CELUNPr@xd Bt@fbsablreidaimdn swmu:abamﬂ&zman
ari se where t?%r%u.ﬁen ngSSl ddfor nhanc 4 ted cha$ g
(E-DCH) usage THat fead& €& it gh ol RYVGH e'a* AP T PEF
Accordi ngly, suq@bnmadanhdzeumsbﬁicanqnoo@eamgrmitﬁ tofsmmhsuﬂwﬁa“\dedea‘a@rﬂonl n
E: % ':_ rez‘];Llr g gﬂicHﬂle i !él{c g%dénggl% %"é%age sta% 1 ?(?chan 1eqrq|u%51%%181]?1% VIEleS er S
canped on a p%)ﬂrco dnsoaon héﬁ&rm@p@ﬂtﬁg@@lﬂymﬁdﬁﬂm nGhkild deFidECBDihibes) . | n
addi tion, oHRﬁLé?Ce can also result due to processing |oad as
wel | as over He- &l 'f T oad. For i nstance, the base station 302 can
have i nsuffi dﬂ@ﬂ'ﬂ pr ocEesivign ¢drac sdlve lbal igbalvee divemaby becdbltiggee 304
on a particul £, ' b ,
require the A%% $%Egg§?@ém§@ﬁ t3g%@g%§%f%ﬂﬁmgﬁ&lmﬁﬁﬁ%%ﬁﬂmﬁgﬁi%&Qﬁm

f requency whetn an Hestratiid ¢rabodisnent re300il¢ davice d0eenbancionsteltc §edase

10040] The sy i e y abl i ng
t he base statssltt %ﬁh %%gont g%?r{%ﬁogj nﬁrarggﬁfg@%@? %eqsoq%ﬁgé{% Hc @nTlﬁég ot her
frequenci es. ™ProsLAseRsS Mol li2]of mebiteielipe 3 s st falldh@ an@bﬂ le

devi ce 304 C%}eaﬁ)&lcﬁa‘ﬁ%%‘crc@sgpltoge he D8k abd Qﬁll%%ﬁnlpﬁ’eqﬂeﬁ?ht" (&4 lar
downl i nk frequenc%/ ., downl i nk frequenci[ he random actess
nodul e 312 ofublih f?qéle%\li’ﬁ‘éeéi vathalopakink fregpengy £1)- aItllqdﬁ%%ﬁp&‘é@@éﬁhabihéarrbl e

and/ or acces %apers%%n@@z éaheec@iaé@néanaaac&@ pI%QI%bE@Snfr@ﬁ‘ ottBY chébe ﬁéﬁ&yency
fl" (e.g., uplink frequency paired downlink frequency fl). It is

to be appreci®pesgtet fuif (ohwowas dhe %Oa@ P‘@Fﬂa@OQOQ:?éﬁ detergdnaJeadroagdpericdeices s

preanbl es from eéﬂa%asepauéa@tzﬂsaﬂ&ﬁﬁelca@&uﬁe&,{:@gpﬁegnm&s lé&qtedﬁﬂmn) The
| oad eval uat or 306 can determne |oad on a particular frequency based
at least in pEarersh FHexdumaImbarceraen YReamsraye prespmiles dgmarfloggat

frequency. Fonotkasmtes on EGieRITE all Acbiddpr3nblGabr Ju8 6ekNandBIIS aVRkES
froma dozen nobil e devices on frgﬁggncy fl' and receive preanbles

for one or tvit FBBFIEIRG B GH Grbrhetlrios it jiookininifmiencngd’

| oad eval uat 0§ h9ffy Radbda8LRE tdthothfidteqlidhe UeREMinkly, thi Soalle@Wialoy 3dgaded

relative to the other frﬁfﬁ%enc%ﬁ Acc rdi ng lt} t he | cad eval uator 306,

in one aspect™ BHHPHELCH HFHEIF ﬂio’b'ﬁ R P JRraRR ARG Y THDE REYSE S

of nunber of dhsAfgicOlar BeqRalcy rddtivato dnbBEHIRGGMNCY. eﬂn&ﬂdlﬁ@l the 10 et dhekor

frequency. Irg %ddi tilon, tlhg | oad eval.uator 306 c %val uate a Io%d on
(06 can evaluate a load on a frequency in relation fo a tota num er of users connecte

to the base station 302.



12 [0041]In response to a | oad inbal ance, the bal anci ng nodul e 308
can devel op a bal ancing sol ution. For exanple, the bal anci ng nodul e
308 can d b, ich nobile devices froma pluralit J

devi ces I§g§|&bﬂ? %pequency shoul d transition. Nbreove%?qhﬁg%gb£ﬁ%s
bal anci ng nDduIe 308 can instruct the base station 302 to deny new
connection requests and command those users to another frequency. It
to be appreciated that any bal anci ng sciHene can be devel oped by the
bal anci ng nmodul e 308 as long as it can be inplenented with

Al CH E- Al CH conbi nation signaling. The Al CH nodul e 310, in response
to a random aldB#ds pr elriepense Kxmopdigbalamrce. the bbsring medwe 308 e deyelop a

mobi | e devi cepaBdihg Sdturw F&J‘éxir%alﬂ?e%laﬁé sg Qodd Rgicat @etéulﬂﬁaewmﬁl ance.
Pursuant to an exanmpl e, nodul e can signal an Al CH val ue

of -1, which MPRicEaYies ﬁaﬂmjtgﬁlwef ra‘e!khéw@a@-wém aérf:qqew sheWdERspBbe

or random accEsoRs QR BMa8eing Mo@dSI0RIcRNinstREnMALSELIRALLE t03dkfy FRN
transmt an E-AICH value that is reserved to indicate to the nobile

devi ce 304 t o°OPPeSAYY feftsss frsl oA otrRsTRIe anpilefitsArspcy- Thie bapempciated
eval uat or 314m@fan} BardBBkdhemd e RRlcRRped BNtha BAkNES nidafle AT 1Ak feH

signaling to determne If a fr ency Ssw tch co nd issued. For
exanpl e, the AP “@}‘?ﬂlﬁéﬁja‘?‘thﬂgﬁﬁ%ﬁlééﬁ@?bﬁﬁlﬂn 1#nalipge Jde iAJEH module

acknow edgrrenmoAheadpmabm raiidmt ddosy BEREHIE darBindhhbitd @il Bevidee.g., mobile
accordance Wl‘isF on@BaS{)ecti t he fre rency sel ector_316 can transition
the mobil e de¥ivis %05 Tach Feusasies pienietertheqbalatcg Posuan t aneegplance

Wi th one aspe@é AICH @0tk B Ttkcah slg@unanmcﬁ ValueGARL, mlcnﬁ@mmagégém in the

nobi | e devi ce 304. o be appreci ated that frequen fl'
12 ing (5 arkamdeehpi I s SEr RIS s Stab gty Apfigon. e ALCH
addi ti onal frmqin&rmbeal eamid en BICHyede dacis &@erwdasﬁﬂfcmgtttr@dmoﬁw

i nstance, the evi.ce 304 .can.have nore wo, fre ies to
wh en o 1 o deRR B0 SRR i b A e Th A Pt S Ce
include a r esmobﬂedemeelaﬂ)@cnmanhlymtEeAIGIIHE&iIgEIaﬁg'nmi@gttblaételmméhf:zaﬁr@;seﬂche

nspect .t he el BB T O e enr AT R EREH AT ST
frequency (e.mpgativepaooelzdymdnk M@fmlalumdﬁwwsehedeCHnrklué I RQU@®AhES
when switchin upli nk .freguen I|nk
frequency as ‘\g\fg]t?n%? efth{ﬁe frsqme qblé' fée/t%ruﬁﬁgﬁtragﬂe?na P O %1 Jg“ffh radi o
net wor k cont rambthezrup(iﬁii\@qucm e Iimacodrdede wiloomevespect, it uplﬂﬂifteqbﬂcy 2
appreciated t f th switch
P order to rianbe bARNSL LM At dRic b [RBPRERSRIR S Rl

upl i nk. Afterflsfi. tf%%mdr% ofrg dagerdne foe glustratize popiskseand @i aiditB6 fiequencies

initiate ran f
upl i nk ¢ requé’%ﬂ‘;@?@ﬁﬁ?ﬂ%@&e@%&@ﬁ?& B AR R il LA IRRER e 3.
to remain on lamd(tiwnwwte@mwa@w iclwhrdianditioans plicvisteiimbalanst.i Rie AICH
frequenci es S ; i Loy 54l [.shing
bet ween a cas%gb\%/}]egf}g%%ﬁéa%eg}le%%ggggeeﬂ%% ﬁdﬁke%% '11%%&1%{”%& écfi(l%)]&vvryrﬁei nk
frequency (e.fgaercy éxfiremployed hy humobitealesing 3. on a different, not

pai red uplink oﬁiz;quencm dhaeot, tﬁéﬁ&ﬂﬁ'ﬁ@%céﬁ)éﬂcalﬁ@ﬁm <BRRe HGEr e the
nobi | e device 302 transitions downl I nk requenci es
(e.qg., |isten®ovaiek Feapsiies. fmuwv floand mcéw@h@p@§11¢<ﬁeam01gwbesl The
base station s%@t%hlﬂE%ﬁ%ﬁpﬁ& RS OBy D sviGLR g@lﬁﬁ%%nhr{k ﬁ%rqgéhfcy £ste11has the

comuni cate A1CH signaling to the no devi ce
proper frequetdijk Wfé‘ﬁ“‘tyh@e’f?ﬂﬁlislbé thgaridie ety ok cpTolpr{RNE) P@r?@@mléﬁﬁc ess

procedur es ONHER&MRYY tHBé hpkeclatc@ @€ ie YowlRR 4 dlin@ BEqRSIRG Chn bduh e
nobi | e device 304 can al so retune downli nk
switch in order to maintain frequency pairing between the downlink and uplink, After

switching frequencies, the mobile device 304 can initiate random access procedures on

the new uplink frequency (e.g., uplink frequency £2%).



frequenci es whenever uplink frequency is changed due to inbal ance.
The frequency sel ector 316 can change downlink frequencies to a
frequency h the uplink frequency transitione I
response nggﬁﬁﬂgﬁﬁéncy switch command fromthe base s?g%ﬁghﬁggﬁﬁﬁThe
reconfiguration can take around one mllisecond. The nobile device
304 can performa cell update procedure to notify the UMIS
terrestrial radio access network (UTRANP that it has switched
frequenci es. [0045]1n accordance with anot her aspect, the nobile
device 304 can continue to listen to the downlink frequency utilized
prior to any W3l nk friédeambie devicadd is erpablate igmeio wn adewd ik rcaeontsl e
Lransni tted by gk pARYEG3R4 liibARAN RRE QTR AT OCEdUI s

can be sub-partitioned to include a hat | ndicates to the base

station 302 tHEnGEWRIGIERYER dEIRITEYC H*Sr’ﬂol’é? %105904 bgenpromprieglogalinkc e
304. To avoi didgi&ic® asedreg@aky i 6ft ulaﬁéﬁﬂt@lah b igfrirent, h& pefr&m}ﬂ@ﬁ&ﬁshcy

reqU|re S|gn|f|cant partitioning to accommodate all avail abl e
downl i nk/ upl i G&- le‘éﬁ’E@r@Q al ‘faﬁf‘n‘ﬁ%e“( tae gobiledepigs 39 YWH%‘F‘@S Rpth gowpipk

i nteger greatf uplidFreghentiodi@lg., lllﬁker%)and trnsingts &xgpéa@d BRPERG: & 8 fhat the
nobi | e devi ce_304 can be dual gh speed downl i nk packet access

( DC- HSDPA) ¢ alf§9ess SEfosHgehests ﬁ%&stwmlﬁfi S"E%F%SFSéP ogestp cammptitateAICH Est en

on at |east ta@HlMaliigK teraiued&i@S04 Eﬁhﬁc E@ﬁ& fehwhiPRhcaQse Apd not
wor ry about - HSDPA or nulil-carrler | e nmobi | e devi ces.

1/0048] Nor eovelEvies FA4 B MBI SHEURPIOFIuIes oF (e BV Bk SRTAH t hat t he
base station [3(&2] can |?@hﬁﬁbggdn”&mﬁhbblklaahcer%tlaarmsolréklaﬁd dd:%lnﬂ@s_ W t Ih

reSpeCt to ev Uatl n oa vel opl n (0] Ut| 0 SI gna Ing
o e e e o el SRR st S belotton ThereriofE e 509

can al so i nC|sal&aomIKfEﬁliDeﬂMngel’lﬁbvnlilﬁdf?dqﬁﬁmcies’lﬁatal’ﬂbqﬁdneﬁﬁanfe@iw&h&ﬁublihk
i npl enenti ng {ando

access, proce e. di n cess
or anbles) i HOET Y ERGOPTHB IRy T EFieFis 5 Bihsatiend BPm e
frequenci es, sition 3021 A hE wchifyuratibinean Raks arostiddneqil i3 3nd Mhe ﬁﬂmﬁlleﬂmlcb e
device 304 c i ncl ude sors that c n.connection
with executiny iCHSEY lé?l 8%@“@@3 grocediuiedy ?‘3’2’( ]Q‘S ﬁ@ﬁ'ffg ?%?Sﬂ-@h a%o 2RI
menory, |nstrmqukqukaﬁhmewmfﬁﬂﬁﬁﬁ“ﬂﬂ&ﬂﬂkate source, ...
[0047] Referri o Fi hod Io |e nanlc | oad
bal anci ng uti llIafgz g%glf?:)r(%flwl Y ‘m Fig gé c‘?eggggo C?rgmuef Br
pur poses of dlistep Ita the tigwigink éxqmeaa:yattihm prrohte an:eummki cﬂ’eaq)@nmraasflﬁois Rown
and descri be
appreci at ed ﬁﬁﬁﬁnﬁﬁéﬁégﬁﬁmﬁépgé%ggdg geﬁgﬁﬂrﬂwm? d %rm%ﬁmdmnﬁxgsof
acts, as sonerrectigenay be sub-ragtionddnoeludd 1 ficld rhet mwmmethe irize diatiert0g,

occur in dif f gé %ﬂ‘h‘lhﬁé %gc@%%cgmnﬁ&eﬁgilﬁg HO@T%CI#IC%G‘J} "[%tab ﬁrﬂ%%tas%df rom

t hat shown an escri ' reln. exa ose sKki in the
art will undemﬂﬁ@ndﬂ@ﬁdhmpb¢E@&dﬂ@mmhamua%ﬂ@ﬁhmdvhngwnguuhdmnmﬂMe

al ternativel r f
events, ;xch%gggPﬁggcgﬁgﬁe P§§$§5§Ek%§§% (eé”ﬁ%&?%k?ﬁﬁgs%k ra ed

acts may be rgsepidrthed of eupliple rﬁalﬁto ke ampw@tbtﬂn@tgl;e hebiladexived@hca bei t h
one of mor e RO HRABeca OO PR ks DCHIDPA) cabdthdSEAL Gifler
met hodol ogy 400 that™ facil
carrier device that can listen on at least two downlink frequencies. The base station 302
need not worry about DC-HSDPA or multi-carrier capable mobile devices.
[0046] Moreover, although not shown, it is to be appreciated that the base
station 302 can include memory that retains instructions with respect to evaluating load,
developing balancing solutions, signaling transition commands, and the fike. In
addition, the mobile device 304 can also include a memory that refains instructions
related to implementing random access procedures (e.g., sending random access

preambles), identifying frequency transition commands, transition frequencies, etc.



dynam cal | y bal anci ng frequency | oad due to connected nobile devices
in a wreless conmunications system The nethod 400 can be

i mpl enent e station (e.g., NodeB, evol ved NodeB, acces

poi nt, etg‘g?%(*gg%ggianpl e. At reference nuneral 402, ré’ﬁ&g}??‘%@@g@
prearrbl es fromone or nore access termnals (e.g., user equipnent
(UE), nobile devices, handsets,...) are received. The random access
preanbl es can be received on an uplink ¥ equency corresponding to a
downl i nk frequency to which the one or nore terminals are connect ed.
At reference nuneral 404, frequency |oading of the one or nore
ternminals is Giather e hesd stafisy 308 vadibP sobilavsviend0doan ghude presossonsthas comn
be canped on @eMEédhﬁanﬁéchQWﬁh Efékutﬁ{g%ﬂ%@ (E%d ms@&%gﬁsqlatgghchvlﬂﬁﬁn
result in high demand for corresponding u frequency

rel ative | oadmpEOBfinginetioghebtgpe @1§?ﬁfﬁ1¢ﬁapl§e| s)ascert ai ned.
Pursuant to a4l ust rRds e totfhgs I‘-‘S%Hm%g eQ?e%n%ﬁarHyQ%ﬁmgﬁfa@erﬁﬁ in
accordance with the frequencies enployed to send the random acces
preanbl es rec#iligBaATEHE- W%&i’ébﬂg %@%@Tbe@)f Whie dripreeses ebsdnniisiy oh a

particul ar froguency, HOMERSRRBRS a&@llmeanh eésén&h al Dadied Sro00 %&gyo beAl
reference nuneral 406, an Al CH E- A IS _generat ed.

accor dance wi {HesRodu @prrecigterthathe %fé@d@éﬁleibﬁe @@#@Ftﬁ@ Brythp a%ié‘dof@ﬁ@n a

bal anci ng schgiBme Bw]ﬁagamac&&daa& Witt] 4R loF AblcQibbodiMBntP 3Yd P Bl F3h: PE
generated to Cg‘iﬁ%"ﬁ%&;a subset of terminals to transition to an under

| oaded frequel eneriEqntly with qerer s dToaniBae shvnen desgiibed hateint Feed

frequency. Tf’@aarﬁbl@"tﬁcﬁéhl@ﬂ:dﬂﬁﬁie@&@ﬂ@ armeirsfiﬁ&l Mﬁ'lehpﬁr@mﬁls Gt ¥RbiSoldaat
i ndi cates a neoﬂgt |ve Aac nova edgenent é -1) and a reserved

E- Al CH val ue $R&lfrAwivelybe gerxs ﬁaeft%o fPTﬁﬁ%li“Ffi‘ YHEFH SYIENEFR S, In AL

reference nungdadiagf, Moh@vawt gaitiuitsicd h@nRbeBk feguirl td BRRkined sSUbSet
of the one or q&j‘%termnas tht transmt@}t]f(?randomaccess
preanbl es. LogY MgFcqr lfﬁ‘ﬁ | SCOARCIGTERCL PSS ti on frequencies to

provi de bal an[o)ead;] f r equBngig todagl 4, Mudravddfied ﬁas%d@)d@@vul 00 tﬁﬁtficﬂﬂﬁessys'[ em
100491Tur ni ng stra is a net 0 y .500 t hat
facilitates sWd ?’B‘ﬁ‘i‘lgfd) gp%ﬁﬁj}é‘?ﬂ(‘:‘?’é’gsqaﬁ due t Soete ‘E%kf‘\]ﬁ%F‘Gceisﬁl WFLrsess
comruni cat i oncosysin@atuns fyRteAC AhE damnod 40 dah bampaarma&ﬁ by b b&e pRfidaqe g 500

can be enpl oy e. At nce, nu 502
random acces sﬁ%drega ]lvchﬁ Ae%b%w%bf 5Ly &5)- (SW eé‘ﬂf‘l? Fsit "Fg’g’aﬁ ’I‘—@r
exanpl e, the mhndostacfasepraenidy foanonker mnreup«tessrtk:n{mmt(ugnagex ’édh@iment (UE)

corresponds t ownl i;nk fre uency.e con tion

ref er ence nurrlgcr) gile(agvd%s Bandsaty C&/af—fAfleé]—Y Hp Jggy‘nﬁlds?gll GRS %m@ﬁ’j \ROEA ré"t}l For

i nstance, an we@eld vahueliok frequatiyeatrespendiggat wenlak kapuwhadgwahh tef t he
random access,| [or a is included in
an E- Al CH si gnal Fﬁg@&eggg{ﬁ@ o Clgln ?!5?-1 I\ﬁle%ege%%:ealﬂmgé%ﬂeve]ﬁ}fgo

val ue to inditbaee oanmmmddwmdett@ramsdtFcumxaqmle,ﬂieohe mquc&mmmmalq Adn be
reference nu u C

one. exanpl o ERE KRy b ARTL AL I SRESRch SRR BEE KR

t he downl i nk fbr@qn@nc@mgﬁmhnk éﬂ@ﬁmyuﬁ'@mﬁge&ihttvoloawog of thparat i m@res by a
network contrg r

pr ocedur os. copmun Sretficl FRGRYIEI Rl o BIAR RERRATY

appreci at ed tdstrminghingecerlaperrveth thi féquensies emplayaddo smpdetrmddmecrished
herein, infergnces, %avébe FIRAG i EAARALNG pHERAIETBINY of L BMENGY | oad
balances devel opi ng bal anci ng sol utions, transitioning frequencies,
and the | i ke.freqsengy emreniones ta fhetlpr of dwhiqagency ntieferapee mimetad e ere”
refers gener a\jcyy/i A1¢# BaP5AGESAeRd. BRSNS ‘.*@iﬁloall’]ta 2k, 4119% c?a'd 3h be
states of the system environnent, and/or user a se

obser vat i ons S58cTeiadhbasedatpoy p hrlapmgrehemrd Puruagyte an rllluﬁrfa@me tspaglard dse
enpl oyed to idepkddd 8 coRasd sﬁbs@%ﬁ&ﬁnagﬁ‘o ﬁ‘&fsiﬂ@ﬁ‘to Aah n@e@[ba@éﬁner ate a

probability distribution over states, for exanple. he I nference can
frequency to correct a load imbalance on a heavily utilized frequency. The AICH/E-

AICH payload can include an AICH value that indicates a negative acknowledgement



10051]Fig. 6 is an illustration of a nobile device 600 that
facilitates enploying uplink requests in accordance with an aspect of
the subje re. The nobile device 600 can facil]

conmuni caﬁ%oggﬁgé%g%l ated with a nobile device in a w [Pgtrgjisgoowessms
comuni cation systemin accordance with an aspect of the disclosed
subject matter. It is to be appreciated that the nobile device 600
can be the sanme or sinmilar as, and/or chn conprise the sane or
simlar functionality as, nobile device 116, 122, 204, and/or 304 as
more described, for exanple, with regard to system 100, system 200,
system 300, néghdddidsgFenodE-dhd W%’éfpa‘@ tio flieass BODManbESRANEYI | e devi ce

600 conpri sesg@uéRie! XekfeRle: tudrtal ﬁ(ﬁic file Y& 0 1§§1§fﬂ§h 1d 4t QB afsWset of the
i nst ance, a recelve antenna not s OWI"I) per or ne ypl Cca actions on

(e.g., filterde onmpreiiemgsls tybpseHied Fandom agcessypreambles. cBhsisvlesat ofi gnal |

and digiti zesfe&xh@a;mﬂehehh@fnﬁgu%mlest@p@bid@bﬂa&@mécﬁamylﬁ%%{ yer 602
can be, for exanple, an_ MVSE receiver, can conprise a denodul at or

604 that can HEFRSHEIBEEIGaESiSyER. synbol s and provide themto a

processor 6060b4 c harrnehmgﬁ)tmg%t ulcag}rateer@@ﬁaﬁ&ralo@? Bor@n thlitfes
processor dedi catfed_to analyzj n%]dl nfornmation received by receiver 602

and/ or gener atfog F\‘F‘HF‘PFéetslnb% opdd seenaripsindig] e FopYnURIcRHoR SETRSt &F 616,

a processor thadrdGeewtPhiSasPire thded%OG@iﬂlﬁ@ﬂ?to?cﬁy ARGk BV isge
600, and/or a grocessor that both anal yzes information received by

recei ver 602, CHERETHPER! P BFARELT 6??°?S@Fea’tn}’]§r‘f%‘hﬁ’es%5“6]ﬁ B2 tipsbiseamency er

616, and contFw® lesmmgﬂﬁ Iﬁrﬂﬁ'ﬁé@eﬁ@@@ﬂ@dhﬁ@hﬁﬁ frémaic& ehabfi@tie§Rn&Q0a Mobi | e

devi ce 600 ca '?]?? COF@I’I se @mdul at or %hat can work in

conj uncti on wiTHIRHECqPRY smploy m%i%mf*‘amfla Frefereneemesl o e AHgVE-

:s), bg )nal s ( ehg ,dmlﬂ)b z}nklﬁlgsnﬁrﬁﬁ evahSitedN 6y, 1nﬂanbﬂ$@A$¢szhl@é’lca(l\1glb@3|ate aém@ga,tw@Oébo
anot her [ evi il e deyjce

can additi onaarcﬁ'jj q%ﬂﬁﬁ?fé)éﬁﬁé%’r@?‘g B pcr%"i’ﬁ’tbﬁ” a§d"8{)18$8%t @EHVOFBHB%/@d to

processor 606nelnddtimat E-aaTH sigoil eAdabaed BAbEHtvalaﬂsamatdoﬁfpSanytﬁ@ﬁIG&d
data, infor mat

ted to a nel s 2SS0oc at ed
anal yzed si gna uea{hlclfﬁ SHe P RURTY Vi%h%né}%g'f‘ P@W%?ﬁqueﬂlﬁ?so%‘i ?%’?‘FW%‘W%(? &)\gn
an assigned chizamsiéiby topawend fre@iay coturt e ohd dxemplathe @nddichencysashbabl e

information for t . nuni cating via. the.
channel . I\/Enn?’lgfcgﬁl]@mggni{g 8ve{ﬁgna n&/mk o@glcﬁfﬁqlggﬁ?gn%ﬁ%egfo avoid

al gori t hns asgesiiatsdd awetwrkeshiretit. | Ageardéeanmatal $08ziangpnaaccésannel
(e.qg., perforlgg.g i etc.). Further, menory 608
can retain pr orlﬁ'ﬁfzéz)%%%%fl &Hﬁeée&%&?@ﬁl}gﬂc ‘bit rates, queue sizes,
etc., rel ated0#lone ok witbpempheirted thats @ragtardadcdyitlt dve onmbiclagpedievi ce

600. [0054] | t%f\gg]ibkd Pe%elﬁ@l%g&eeéaa%emﬁs 1%{}%%&%%&@ t?eq(lgﬁc 10a4 TENTOT Y

608) descri be erein can be elther vo vo atile
menory, or calrildners| desledoes fhﬂan&ﬂﬂg saditions, trensitivding @nwhtatql, 111‘61 theeliier Yps By

O e+ o LBl bl NGk T Bl ARRVGLALI EUTERREY Pan.

include read only neEnory gr amma
pr ogr ammabl e Wl(lEﬁiR@]W mféﬂﬂéﬁ§fﬁtﬁwm%ﬁyai¢mb¢felﬂwd(@EﬁR@m a sefrof

flash nenory R F I ,
whi ch acts asObg%&golrﬁaﬁ Ccac &ey]{rlrgfrr;)r%S aﬂ%lut%l I%ggdpc?ﬁlget%ﬁ%%%a{% ﬁéM
limtation, FREMifiscoRizaiqragion, Qrﬁamwaire@rpr@a@hwlsa@ugwrs@ﬁ@ufgr RAM

SRAM, d I ok ati
§at eMSDRAKAnar@xa Mrﬁ@ﬁﬁléé&cea%ggg&g%%%uﬁ @Wtﬁ t%@mq}r&askﬁ&a

( SLDRAM) , anddlﬂfﬂr“@@f‘ Ov@éﬁtﬁfﬁ%ofmmevmw a quﬁ@erw;da’%@@ Q¥ent he

subj ect syst efrabteaBishRES 1 @cﬂnﬂfu@ﬂgﬁﬁoy%@ fdr Qﬁﬂ?ﬁdsﬁng highdiBRbd v RE DS
limted to, these and a% ot her suitable types of nenory

[ 0055] Pr oces sbict goscisadiedap etugh infrasnge estlisiinde eenstiystiog Qﬁ-‘l%ﬂ?&?f{ﬁd{ror

610 t hat 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.



t hat anal yzes an AICH E- Al CH signal froma base station to determ ne
if atransition conmand is indicated. The Al CH E-Al CH signal can be
in respon dom access preanble sent by the nohile device

on a partﬁ%%@?ﬁ@%?ynk frequency. The Al CH E- Al CH si gnng@e?ﬁ“O?lﬂ%Fﬁde
an Al CH val ue that indicates a negative acknow edgnent and a reserved
E- Al CH val ue that indicates a command to switch uplink frequencies
due to a | oad inbal ance. Processor 606 ¥an further be coupled to a
frequency selector 612 that transitions uplink frequencies in
response to an Al CH EAI CH signal that includes a conmand to switch
frequenci es. B#Sldne K fripiraliusragonfaf e qnebihedevice pisthetifesiiddes anpdayingbe

pre-confi gur edy;on ARk ln?acg@r}fénggwﬁﬁ) Bh asgc%? ompéuk)ﬁftqfs\ﬂo e GHO mGEiE:

initiate random access pr ocedures on e new u i nk equenc after a
transition. Mswice 800 ay fasditagp@mupynicatiqng ﬁstsmted:w#m nglils daviprisl @ warclsss 614

and transni tt&efhBaddiadlsud® PR ME wltz%%ﬁeaietmcioeergﬁsﬁbét k@@l s

to, for inst ance, a base stati on, anot her devi ce,
Al t hough depi i fody 2BRreBEeHatdleqrnebile deigeRp @%@eﬁh@eeg gwmm@s ami/or gnt o

be appreci at ednlphathd B Al SHISURIUSLBEy £1Rbilk G&IAENE Y128 St Ghdb: L2,

denodul at or 604, and/or npdul ator 614 can be part of the processor

606 or mul ti pISEost eabed der exsmnle. sridupeprd tp 0056] H0gsystpmi280, system 300,

illustration Ig&h@joﬁ,gﬁnmg cthduBlogg 8d. faci | i tate comuni cations
associated wth a np device in a wireless conmuni cation sgésrtem in

accordance wifRSZ%in asp¥ebicsvien0sraerivs percdts ol thattepetvey 2 si st em

700 conpri sesfopink@fks, ﬁb@lde@&eﬂr@%n&t%@sm pBEGaS SypRaAl ftions-on (d.g Vllehy, @
recei ver 710 th bfisascel vesS Si %nal from one_or. nore nob Iﬁ e deVI ces

704 through &' PHRFORBYET & é.f%ecgw@%ﬁ% andBigitizgs dheropdidonetpighads

724 that tranggbhk sﬁlﬁplé‘ﬁ&{e@@&reﬂn #RLE, fomRAhSle, A8 WM SS reééider Al a0 a
transmt 18 antenna. 70 echgl ver 710 n receive |nformat| from

recei ve ant enWa¥NSAFalenniulpter 9 diaheansiem %‘689“&5‘@8”%%% AT ERGERN 4t or
712I t haéI geNDﬁptbc&'S@SWGEthd}jﬁﬁlh ésﬂlfn@lidﬁﬁtf’{]d@&sorﬁeHgﬁltﬂe@tpﬁﬁes‘ibﬂﬂé&bﬁecﬁbe
anal yzed by a processor t hat. can .t e a essor

Godi vated 1o HRKTHS PR SroE] Y eries A IDy S g et B gn for
generating i rtiemsmmmﬂsy & tehsrhikta 8 6] aggb@obiat@olittoa ot hek cdidgonedts of

processor that cQ tr.ol or _nore nents of. base station 702,
Bnd/ or & pr odBLaBAeYiERAPO ot PTGy R Y5 A GT RN SF YA Y ved by
recei ver 710, 1egaer¢e6(821; gsielaef oiformbiicrfof temsrhis syl tBRsmmiRerHy 6, taﬁﬁttﬁﬂffblst er

724, and contro S _ohe or_ nhor e C S on ;702. 1.n
Laa 20 ConR of maBes ot SRR AR (o UoB xRt FY BTl it ¢ oo
above wit h r egaduthtdr614-thgt caﬁwoﬂsnnlcmijunchbm \&ﬂﬁbuqndnemmmia tavfanititaye 716

that stores inf Iat o sl gnal . ilot)
strength and/ﬁ(;arl%ﬂ?hé %g?lge ehg ﬁgt!ngg g?eo‘&gén%‘ 'nlg?ﬁ%%)?’egngo or
recei ved fromnmhbld’l@ﬂddw@dég) 122014%( or a disparate base station (not

shown)), and/ ny ot I e rformng
t he vari ous a@ ns ang[g%l}fnc 1?%%1850%3%%%8 H’@h, Cﬁlr}’?&s% g’l‘%@é‘%ﬁ a?\ls
addition, t heomBnmhyCO'ﬂml@d tamostsor @6dad thatoen bj:eretdmmcslmttanmirted eceaivaded
data, infor gy JeOReli Rk Aok PRIb AR Fna0ARASlSeip IRk ARROK Al v 11
anal yzed si gna or int er erence strerngt nformati o ted to
an assi gned c@éﬁh@keﬁewmmgﬂmr@lm@twrtlhle‘feﬂ Fokeas, anagndd elmyllethtmwpr gte, tabl e
i nformation QL esLidmy bmgr it H{aﬁkateﬂ%r%emn £a lnﬂ:@ 'c%mhlaﬁicaﬁng
channel . Menory 716 can additionally store prot S

al gorit hms as¥ete shaagelnwMemorsi0B sen dddigoralsl store RJQTDQOﬂSzﬂlHﬁfgl fdgcefﬁmnel

(e.g., perforiBRERINASSHmARPARY: Mtd?ﬁég%%haﬁic&& , pOLRRMBAS Bastd, %Eﬁa&?y 702
can al so conprise a nmodul ator 722 that” can wor kin conjunction w't

the transmit tsedyea).tButherempmery 088 eanaefaipprieritizgd if isalmaxineunybit ragat a)
to, for instafig su@l%tc' eelged/ﬂo%ﬁéoﬂn% bemt sla%e@ey{h@%mbﬁé ovick @62)58] 't

w il be appreC| ated t he mem)rg describ herein can
[0054] It w1il be appreciate that the data store (eg memory 608) descnbed

herein can be either volatile memory or nonvolatile memory, or can include both



WO 2009/ 123963PCT/ US2009/ 038765 19 of the subject systenms and net hods
is intended to conprise, without being limted to, these and any

ot her sui lL.e s of nmenory. [0059] Processor 714 is _furthe

coupl ed t QZWQQ%B al uator 718. The | oad eval uat or 71§C35ﬁmﬂyg@WWine
frequency | oad based at |least in part on random access preanbl es sent
by nobil e devices 704. Moreover, processor 714 can be coupled to a
bal anci ng nodul e 720 t hat devel ops a bal7ancing solution to correct an
uplink frequency inbalance, if determ ned by the | oad eval uator 718.
Furt hernore, although depicted as being separate fromthe processor
714, it is todsslegppnevioltisdentoat By of dthsteariah,pad oot litd@tionbainaletilng

nndule 720, ?n?gﬂkﬁ Fgﬁﬁ} of the
processor 71%%%999E??&ﬁw%%&gégggé%%g not Eﬁ Epggg?} 8 shows
an exanpl e wileshieghy @@mﬁ%m%@@%mi@@@aﬂwa PBD&%@EPROM) or

conmuni cat i onﬂa'@uﬁfeﬁmﬁ%la%m&;&y QG cRAS @anéérﬁlaecgga nﬁ;ﬁ{anﬂc&h@ Gl 1 e

devi ce 850 for sake of brevit However, be appreC|ated t hat
syst em 800 cdﬁ“ﬂﬁ@ﬁ@ﬂ@cﬁﬁﬁ€w@ﬁahBaﬂéyﬁéébﬂ@ﬁﬂtv@NMBMGW@PHﬁﬁ@éwthan

one nobile dexhgdie MbRhElMnAdel ids ?m}onmmt(m RSty @Méw

devi ces can be substantlallé simlar or different frome anp base

station 810 aWaCHwsry BRAM/SPBAGHdybIS dptp FEISRAMVPDRSIRA, eofiancedt i s
to be apprem@x@ﬁm&b@@ﬂﬁﬁ@syﬁ&gﬁk QRAM@L@MZW m&t%%ﬁ@ €£M850 can

enpl oy the systens (Fi 7), and/or methods (Figs. 4-7)
descri bed her@RRAND- fTéié FriemeR: 698 @f ﬁh‘éﬁ‘%’é‘%t woamHdrethodhis iniended et ween.

[0061] At basecosipald, @ihdt Qsingd Krakddirs, aebad Adfny otﬁer@hﬁma% 15@5 of@drRorpt I €ans
is provided froma data source 812 to a transmit (TX)_ _data processor

814. Accordi n§03% an X108 00CR3H Re eRsravValy FRle Eufh Hter"’éIH%tPr’iqlpé‘&t

over a res pecﬂm\a@awag @ﬂNEH/ﬂ')AIdﬂts%nﬂ%ﬁ%@JstzﬁéﬂtJd}foﬂﬁﬁl@ if 26RAGSn and
interleaves the tr d ta SéFF@ on a particular codi ng

scheme sel ect@EH% lstl M e HSW}%@ I8 SRS R24219Pp06 2] The
coded data f ofcc@apiartisé sensSby tBAALEIRMeEE: 600lchiapheisas uMitihrdubRy. Ut a

AICH/E-AICH signal can include an AICH value that indicates a negative
acknowledgment and a reserved E-AICH value that indicates a command to switch
uplink frequencies due to a load imbalance. Processor 606 can further be coupled to a
frequency selector 612 that transitions uplink frequencies in response to an AICH/E-
AICH signal that includes a command to switch frequencies. In one example, the
frequency transitioned to can be pre-configured on mobile device 600. The mobile
device 600 can initiate random access procedures on the new uplink frequency after a
transition. Mobile device 600 still further comprises a modulator 614 and fransmitter
616 that respectively modulate and transmit signals to, for instance, a base station,
another mobile device, efc. Although depicted as being separate from the processor
606, it is to be appreciated that the AICH evaluator 610, frequency selector 612,
demodulator 604, and/or modulator 614 can be part of the processor 606 or multiple
processors (not shown).

[04506) Fig, 7 is an illustration of a system 700 that can facilitate
communications associated with a mobile device in a wireless communication system in
accordance with an aspect of the disclosed subject matter. The system 700 comprises a
base station 702 (e.g., access point, ...) with a receiver 710 that receives signal(s) from
one or more mobile devices 704 through a plurality of receive antennas 706, and a

transmitter 724 that transmits to the one or more mobile devices 704 through a transmit



usi ng orthogonal frequency division nultiplexing (OFDM techniques.
Additionally or alternatively, the pilot synbols can be frequency

di vi si on d (FDM, tine division nultiplexed (T code
di vi si on Sﬁ)%‘ @}lggg’gd (CDM). The pilot data is typicall C%HW”&?& a
pattern that is processed in a known manner and can be used at nobile
device 850 to estimate channel response. The nmultipl exed pil ot and
coded data for each data stream can be Hodul ated (e.g., synbo
mapped) based on a particular nodul ati on schene (e.g., binary
phase-shift keying (BPSK), quadrature phase-shift keying (QPSK),

M phase- shi f t ankesyd 5. RieddSKY 10 den epgeitie mformetioarfoim reecihe anonhab 296 and is 20
(MQAM, etc. %J)eﬁdﬁlnﬁfﬁsg&left&rwﬁmaa&engg&i ﬁl?%%érﬁbd%%y}egcﬁ 1%1111@1‘1519 n

synbol s. The rate, codin ation for eac ata stream
can be deter @ﬁ@@ubﬁdlsmbqlmﬁ ﬁ@bgeq&e/rafmmmdr Bttt enni thks danthe apresessers or

830. [0063] Th@ed@@&'{oaaﬁlé@ﬂngﬁifgﬂ%t%nfl&Ewém HahR: ?lt@r Eﬁnxfg@ﬂfegﬁatwn F‘]or

provided to a MO pr ocessor 0, whi ch can process t
modul at i on sy‘ﬁ%‘é‘P@Sl@bngﬁ tranﬁrmtteidim\@procmomhmoyr%%@g@bmom@npmm of

provi des NT npdidiaioh @t SYIHQ! pr&ledsANR CBIQ:UM tlly Ta A1 ﬁ?&ﬁl%&-;%ﬁed §e2a

t hrough 822t. In various enbodi nents, processor 820 applies
beanf or mi ng WEPeF £10: gencress aformiation fof tratnﬁélswt@ tsppraisers’ 24r7ad eniolse

antenna from ¥RiceRokREmByRObf base HRIAG0L. M1 RS dul ﬁ@pmk&%%li@mc

transmtter 822 receives and processes a re%ﬁ@ ive synmbol streamto
provi de one o%lmﬂ%rt%thaH@F%&fgrssgﬂ%ﬁdsab%ﬂaﬂkrfe&af fl&:@ﬁ@ﬁﬁh@hss ceepled to 2

anplifies, fihk@E$710MEekHPEANYEEiSH reldQ RORINAEhSI sggﬁai 2.l Icﬁ?j”s@:\éh
nodul at ed signal suitable for transm ssiqgn over th channe

Further, NT ndier dicsiyreacegiarath. dpa A hetapamstedte Psregwé tioRyBehilR 489S ar e

transmitt ed f ramNdigpRhenaast8ddtaot MEOMIYAnd&dny ofheSRRMd MkMation
[ O0651At n0b|IF ﬁevic 850, the transm tted nodulated signals are
recei ved by NE@©¥ ﬁ@ﬁﬁ%gn%ggﬁV?HPB&@H“%?Qﬁ“ﬁﬁﬂmﬁﬁémﬂ@@5FVed si gna

from each antposm 852 Insd@itiey i@etkniody Al 6Ic@SHEE Ihty & Beapainvesd, (BSVER)
SRR N A A TR T
condi ti oned Salﬂmainteﬁﬁreﬁfd);weﬁg@] &ﬁﬁ’ﬁiaﬁ&l reRted td dnrkdiged Bﬁdﬁﬁ@%ﬁ)ﬂrsr td& or
sanpl es to prt(ﬁe hke an a(r:lyg E)trhgrs S gaﬁs? e in n;lgtl%g (I)r\é&qllllahng gbhanmﬁ dllde communicating
vig the channel. Memory 716 can additionally store protocols and/or algorithms
associated with estimating and/or utilizing a channel (e.g., performance based, capacity
based, efc.). The base station 702 can also comprise a modulator 722 that can work in
conjunction with the transmitter 724 to facilitate transmitting signals (e.g., data) to, for
instance, mobile devices 704, another device, etc.
[0058] It will be appreciated that the memory 716 described herein can be either
volatile memory or nonvolatile memory, or can include both volatile and nonvolatile
memory. By way of illustration, and not limitation, nonvolatile memory can include
read only memory (ROM), programmable ROM (PROM), electrically programmable
ROM (EPROM), electrically erasable PROM (EEPROM), or flash memory. Volatile
memory can include random access memory (RAM), which acts as external cache
memory. By way of illustration and not limitation, RAM is available in many forms
such as synchronous RAM (SRAM), dynamic RAM (DRAM), synchronous DRAM
(SDRAM), double data rate SDRAM (DDR SDRAM), enhanced SDRAM (ESDRAM),

Synchlink DRAM (SLDRAM), and direct Rambus RAM (DRRAM). The memory 708



[ 0066] An RX data processor 860 can receive and process the NE

recei ved synbol streans from NE receivers 854 based on a particul ar
receiver %ﬁces/si n% techni que to provide NT "detected" sinbol

streans. A4P3* PP cessor 860 can denmodul ate, dei nt er FERHE200Y/§765
decode each detected synbol streamto recover the traffic data for
the data stream The processing by RX data processor 860 is

conpl ementary to that performed by TX MSMO processor 820 and TX data
processor 814 at base station 810. 100671A processor 870 can
periodically determ ne which precoding matrix to utilize as discussed
above. Furt heof theprigies setms 8T@methodsfipintrnded ttecanpriey sithent biinklimiésisage

conprising a TH@SE%&%&%%%SUR%HP@& 2ARdma~" ank value portion. [0068] The

reverse |ink nessage”can conprirse variods types of information
regar di ng t hel08Fhmuni clrpéesner Vidik fuathel/conpledte alaad evahathr A&k alhetloadam  The

reverse |ink &Eﬁ&&gﬁza%ﬁﬂ%e?kgmﬁggﬁg&%%%ﬁ%aéeﬁ%ﬁﬁ%@m%ﬁ%gi:a%ﬁ&{i’ﬁcc§§§81

whi ch al so receives traf or a nunber ata streans

from a data soeambtessa6by mpbileldaviess 789, Morpoviul raecessogdd carclprrginiédned by

t . tt n AY a . clajiu .
310, [ 0060] At paant BbAHIT Ot o RpE e DR A B oo B IBI L

devi ce 850 arigbplagce;ifdatermined by tia frad egguator d b dFuriherente, BYhouste ddpigeed g
822, denodul afead sy ASTREYREQS 7&4‘,@? is %Eﬂ APHOGRSERY Mo e%uﬂ%;ﬁ&

d
processor 842 to extract the reverse |ink nessage transmtted
nobi | e devi cePaBBgne PG E0, dysiodelaios 2. gEir erAulppoEd san bepartekthe act ed

nmessage to delgrgcreggiopﬂﬂ@hﬁhipgr&&@gb@gnmn% to use for determ ning
the beanform [r(}gﬁl)\fvei ghtPSi;g. 8 shows an example wireless communication system 800. The
wireless communication system 800 depicts one base station 810 and one mobile device
850 for sake of brevity. However, it is to be appreciated that system 800 can include
meore than one base station and/or more than one mobile device, wherein additional base
stations and/or mobile devices can be substantially similar or different from example
base station 810 and mobile device 850 described below. In addition, it is to be
appreciated that base station 810 and/or mobile device 850 can employ the systems
(Figs. 1-3 and 6-7), and/or methods (Figs. 4-7) described herein to facilitate wireless
communication there between.

[0061] At base station 810, traffic data for a number of data streams is provided
from a data source 812 to a transmit (TX) data processor 814. According to an
example, each data stream can be transmitted over a respective antenna. TX data
processor 814 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0062] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically a known data pattern that is processed in a known manner and can be used at
mobile device 8§50 to estimate channel response. The multiplexed pilot and coded data
for each 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



[ 0070] Processors 830 and 870 can direct (e.g., control, coordinate,
manage, etc.) operation at base station 810 and nobil e device 850,
respecti velg. R}egﬁecti ve processors 830 and 870 can be associ ated _
with menorYP8% 1488 872 that store program codes and d&FA/USPHRERIG s
830 and 870 can al so perform conputations to derive frequency and

i mpul se response estimates for the uplink and downlink, respectively.
[0071] 1t is to be understood that the elbodi nents described herein
can be inplenented in hardware, software, firmmvare, m ddl eware,

m crocode, or any conbi nation thereof. For a hardware inplenentation,
t he processi ndi-GniMlserc aseldoed Forphiaedatenttesein vi frbivide oedalagipn sponbels. The data
appl i cation sg %otﬂng, B RIE R o EEM el SR et i 1) ﬁ%,cqfaﬁé
processors (DSPs), digital signal processing devices (j Pbs ,

progr ammabl e pepfgineddepiozided yRrexsyser $30el d pr ogr ammabl e gate arrays

(FPGAs), procggggrs, cmtxﬁ&uaﬁg@m%g%@-&%&%&L#ﬁ%&b L GHBRLOEPESOr S,

other electronic units designe o performthe functions descri bed

herein, or a MBvBiprgesser20heidorn figbaarakesihe meduiatiboelinbelit(se afoe
i npl emented i @Fﬁﬁs.tmmd prb VR %20 tﬂénqgé)\@d@m gl%?rlgc oﬁ@ﬁﬁ&gﬁrdeaa@% ?eb%’ram

code or code segnents, they can be stored in \Ichl ne-rea
medi um such EESEItgE SFMER) Baafvrmeh 822 tAlvwHenssapadiments 3K YBIP @S

procedure, a §2'9Q@lie@%an%r&%&@lﬁ@Ml}e%y%&%@m dafh $HrOMs a0& 1o tRe angenna
subroutine, a nodule, a software package, a class, or any conbi nation

of instructi ofidn whigh Hesypbel ishews tragmitdogr am st at ements. A code
segment can bgogQupl edrdch naRehihe R2CedS 8 BT Messe! a Rsgahvd AR ShdafmUi t

by passing and/or receiving information, data, argunents, paraneters,
or menory conP@HIvile opseranginalg sigasly andbiuther conditiong feer emplifisafiltess, ¢

can be passedindfuféontdriiptle ailoglighN$TH frdvidd AUBd A GARNYnA YhitBRIFE Means
i ncl udi ng nmenory shari ng messacgle passi ng, token passin net wor k

transm ssi on, TRFRISSIpRRYPRhENIME dapeldaber i aorsited sieatls gt’)lﬁéfansmmefs

t echni ques degok thb@dh B2t @ichrab@ttddsdni N} SrRdsed 4t DAY k@Feclifeld -
pr ocedur es, f@{;%ions, and .sa qon) égfalt performthe 22 functions
descri bed herl@%)! The 40Peiilreiesabdhemmspisted mgdulzied signals atsgeciyad b

and execut ed ByanpheReSSOhHughliiar MRITRY MedibRl bighad AoReaditeiEysbed W thin
e oo ARk N BLSRSTB R b St L fopn be
known i n the @antitions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.
[0066] An RX data processor 860 can receive and process the Nz received
symbol streams from N receivers 854 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. RX data processor 860 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 860 is complementary to
that performed by TX MIMO processor 820 and TX data processor 814 at base station
810.
[0067] A processor 870 can periodically determine which precoding matrix to
utilize as discussed above. Further, processor 870 can formulate a reverse link message
comprising a matrix index portion and a rank value portion.
[0068] 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 838, which also receives traffic data



[0074]Wth reference to Fig. 9, illustrated is a system 900 that
facilitates dynam c | oad balancing in wrel ess comunications

net wor ks. For exanpl e, system 900 can reside at |east partiall

within a b égﬂé’flé:{gp n, mobile device, etc. It is to be P&Eﬂ-ﬁé@?é?sé@
that system 900 is represented as including functional blocks, which
can be functional blocks that represent functions inplenented by a
processor, software, or conbination thetleof (e.g., firmvare). System
900 i ncludes a | ogical grouping 902 of electrical conponents that can
act in conjunction. For instance, |ogical grouping 902 can include an
el ectrical cofspomnericr diglatasttabl froohd duge smuce Bite obildeiedibyt dmatuldte &89, one
mobi | e devi Cecoﬂ@iti@neq(g ﬁs%ﬁefr{ @qyﬁp&lﬁh g%,'an Hérﬁs&%ed.bg&QB 895' st?t?}o%%b.ng
902 can conprise an efectrical conpofient for determning Whet ner. a

| oad i nbal anc@0@li st s brbaspititiok 81 ¢ dgumnduleisd sigads friviomebilealeyict dfiacal
groupi ng 902 9 L TN e I I

i cat o on S sa ol rabRe B2, GhEEbIUD? el e PE Bt RbY Bl
syst em 900 ca¥ft0; adiprngessed byerko¥ gatgpocasra B47 leteatrassthe reversalitkinonasmgé or
executing fu L i ot L t 4,..906,
908, Vi | B D P PEehai b el e e
under st ood t haEssHR & Giermipe avhish pesceding PatEk ocuseroe Axermininnhe bgodormingd
908 can exi styyifghi n menory 910. [0075] Turning now to Fig. 10,
illustrated is a system 1000 that facilitates dynam c | oad bal anci ng
in wreless cl@fffini cat Posmssoret?Rerd®0 crpdiresidgigp centrok yeqrdingta, 0B02gsan
reside at | eagt) fRfatibddibiseWatibl €1 0anPASGiIcHeRHEL S0, resgal%deg. FRYcEfe SLC-
It is to be appreciated that system 1000 is represented as i ncl udi ng
functional blRseseesorsEAP el TRRaHRe Pipsigter il menoncids aph$t2 thas pleegeqeram

functions i npdoasent asta bitocesREB085PE70 cHOLILIREBm MmkRBisNeldRe
thereof (e.g., firmmvare). System 1000 incl|ludes a | ogical grouping

1002 of el ect ey AuhiphRIEHcsPonse-petimates farcthe wikink ap doafino frspeegyely.

i nstance, | ogjogal] gr oupisngbd &drs@adthhithe diRlR ddknRliektibddd@leinC@aBOoNent
for connecting to a base statloct).n on_a downlink frequency paired to an

upl i nk f r equelBFmEREa ™ herfnairesottwaggfiarary FEIAR WA TEReECda AT ®npri se an
el ectrical cospniRaidén thatofs Ba MAgward iR REHERS plRESANDIEs 4 dehe
uplink frequenc 100@. .Nobr eover, | Oﬁi cal ‘pgr,?u ing 1002 can_conprise
an el ectrical m@%ﬁﬁﬂtﬁ FHIP SREPVRYRY BRACAIAYSIE S0 PGBy GRS (RIS sy digital
(igggand to S}I\digdrﬂt’prbmlssioﬂl(DSPQ,Ct}iI@faEiiQﬁl ﬂr@&%ing-_dﬁic&QDSPDggé1-_6ghmﬂﬁtSI@lIOi ng
can include .an e i.cal conmponent for ransitioning to a
new uph i nk- 1 126t 80 9 Th) TR bR e s eGP
menory 1012 tihigto-doatraliens midkgihdcasbis oliser Eledtroaxaniit degignddud pérfopm She
associ at ed V\AMQ tle}]eggcrrli cﬂe corr%)oneq%@ .10%, i1006, 1008 and 1010.
Wi | e shown as BEMHG ERFCIFdr f3° FORPGES: it is to be understood
that one or n@oR]of el @btniheahbalongoenenibplchdOdd inkoMware, G amnd 1010
can exi st wthi ry.1012. Q76]. The various. il lustrative.l ogics,
| ogi cal bl oc klgl,dgiﬁgn%ﬁ resfcroé:ﬂ%e’ 81%%8%4%3 PELESFHRE S h’%%ﬁ?ﬁ&‘}t{’{"gﬁ? W th
t he enbodi mnentzhiescldddeediensuch avaytobge coploeeenbeddorgpar tarrepeeiemi t h

a general pur I or, igital signal processor. (DSP),.an
appl i cati on s%%@%fi 'lBg’oalcfﬁ[?%lglﬁ’aatsgbc?q‘gﬁ%nﬁ:’%ipfOg(a%&%é? g AP grdg}’er’ﬁ%bl e
gat;a arr fayt ( I-‘@!;tsﬁ(}r_ecpackagmeclaqar@gmammdimaém’n ofgnstructens, cletp smiicsmefsemr;'g_ gaE e
or transistor r conbj nation
Ther ool dasi dha ot SRbRG By Piat DR L RRR T B oaP e PL

gener al - pur pog&dvyarodiesis by pastiye d9d/onrendivinpipfowetmodate, Bighmerit parhgeters,
alternative, &RRiRAOGERSO! fR%aRE, ARGRINERAD Ahto DUOERIA Phscr,
controller, mcrocontroller, or state nathine. A processor nay’al so
be i npl ement efdrvpsded, @ artmEdiveing efy seisthiuneang indeding esmor sparingamessage
conbi nati on Qs DFReANkiR, RGERRGLAGRSRA ¢, @ Plural ity of

M croprocessors, one Or nore m Croprocessors in conjunction with a
[0073] For a software implementation, the techniques described herein can be

implemented with modules (e.g., procedures, functions, and so on) that perform the



24 instructions on a machi ne readabl e nedi um and/ or conputer readabl e
medi um which may be incorporated into a conputer program product.
[0078]In gne_or nore aspects, the functions described nma

b
i npl enent &P PWPEHwar e, software, firmware, or any coﬁﬁ¥ﬁ§§W%ﬁmﬂﬁ

thereof. If inplenented in software, the functions nmay be stored or
transmtted as one or nore instructions or code on a
conput er -readabl e nmedi um Conput er-readdbl e nedi a i ncl udes both
conput er storage nmedia and conmuni cati on nmedia including any medi um
that facilitates transfer of a conputer programfromone place to
anot her. A stforcige desdibedhengiy B@seﬁw&ra&ﬁdbd @b bestpred inamd¢nivay ugarndbe

accessed by ch
T i e e T e
ot her opt i calexigimgktogheqrengesor, imaginet dage iti¢anlbe seromumentivgly otuplsd tmthgnet i ¢
storage devi &essglrwmwgm%s EﬁﬁghWntiﬁ'ﬁ%aﬁa” be used to carry or

e Inthe formo

store desire Erogran1co I nstructions or data
structures arl0Mhat caWitheeleeewddg Wpijlusiraged igntyetem 90 thet facilifgtes

connecti on My, ffic il Hﬁﬁlcﬁlg%@%ﬂ&i&s‘%'&oxﬁﬁ@ﬂ@a%ﬁs I{E%Uﬂ%émFoJ;&Em eisgpéxﬁ i f
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concei vabl e otymonin&fail balancify in wireless communications networks. For example, system
1000 can reside at least partially within a base station, mobile device, efe. Ttis to be
appreciated that system 1000 is represented as including functional blocks, which can be
functional blocks that represent functions implemented by a processor, software, or
combination thereof (e.g., firmware). Systern 1000 includes a logical grouping 1002 of
electrical components that can act in conjunction. For instance, logical grouping 1002
can include an electrical component for connecting to a base station on a downlink
frequency paired to an uplink frequency 1004. Further, logical grouping 1002 can
comprise an electrical component for sending a random access preamble on the uplink
frequency 1006. Moreover, logical grouping 1002 can comprise an electrical
component receiving an indicator that includes a command to switch uplink frequencies

1008. Further, logical grouping 1002 can include an electrical component for



of conponents or nethodol ogi es for purposes of describing the

af orenent i oned enbodi ments, but one of ordinary skill in the art may
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devices, e.g., a combination of a DSP and a microprocessor, a plurality of

MICroprocessors, one or more microprocessors in conjunction with a DSP core, or any
other such configuration. Additionally, at least one processor may comprise one or
more modules operable to perform one or more of the steps and/or actions described
above,

[00777] Further, the steps and/or actions of a method or algorithm described in
connection with the aspects disclosed herein may be embodied directly in hardware, in a
software module executed by a processor, or in a combination of the two. A software
module may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, a hard disk, a removable disk, a CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium may be
coupled to the 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. Further, in some aspects, the processor and the storage
medium may reside in an ASIC. Additionally, the ASIC may reside in a user terminal.
In the alternative, the processor and the storage medium may reside as discrete
components in a user terminal. Additionally, in some aspects, the steps and/or actions

of a method or algorithm may reside as one or any combination or set of codes and/or



6. An apparatus that facilitates dynam c | oad bal anci ng on uplink
frequencies in a conmunications system conprising: a | oad

eval uat or tQ_ rmnes, at a base station, uplink frequency |oad
based at I¥& g99 %ﬁrt on signaling fromone or nore nﬁﬁgléﬂﬂégﬁggs;
a bal ancing nodul e that ascertains a solution to a | oad inbal ance if

i ndi cated by the | oad eval uator; and an Al CH nodul e that signals
an indicator fromthe base station to &4 | east one nobile device in
response to the | oad inbalance, the indicator conprising (1) a
command that orders the 27 at |east one nobile device to transition
to a new upl iipgrugtioss oenmgchingmepddily madinre gad/oncempatireadhdelgediems which t he

randonlaccesgﬂgg §E§%¥I%Oalaﬁ%@gpﬂ%§$ﬁﬁceg claim®6, wherein the

si gnal i ng fron1t nor e s include a random access
preanble. 8. lﬂﬂﬁl% appdpanee npfre apedtsrihg funghens dissribddenayibg iraplémeptedriom
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of claim®6, wherein the A gnhal s the indicator on at Teast
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i ndi cat or chaBghter program from one place to another. A storage medium may be any available
media that can be accessed by a computer. By way of example, and not limitation, such
computer-readable media can comprise RAM, ROM, EEPROM, CD-ROM or other
optical disk storage, magnetic disk storage or other magnetic storage devices, or any
other medium that can be used to carry or store desired program code in the form of
instructions or data structures and that can be accessed by a computer. Also, any
connection may be termed a computer-readable medium. For example, if software is
transmitted from a website, server, or other remote source using a coaxial cable, fiber
optic cable, twisted pair, digital subscriber line (DSL), or wireless technologies such as
infrared, radio, and microwave, then the coaxial cable, fiber optic cable, twisted pair,
DSL, or wireless technologies such as infrared, radio, and microwave are included in
the definition of medium. Disk and disc, as used herein, includes compact disc (CD),
laser disc, optical disc, digital versatile disc (DVD), floppy disk and blu-ray disc where
disks usually reproduce data magnetically, while discs usually reproduce data optically
with lasers. Combinations of the above should also be included within the scope of
computer-readable media,

[0079] While the foregoing disclosure discusses illustrative aspects and/or
embodiments, it should be noted that various changes and modifications could be made
herein without departing from the scope of the described aspects and/or embodiments as
defined by the appended claims. Furthermore, although elements of the described
aspects and/or embodiments may be described or claimed in the singular, the plural is
contemplated unless limitation to the singular is explicitly stated. Additionally, all ora
portion of any aspect and/or embodiment may be utilized with all or a portion of any
other aspect and/or embodiment, unless stated otherwise.

[0080] What has been described above includes examples of one or more

embodiments. It is, of course, not possible to describe every conceivable combination



11. An apparatus that facilitates dynam c | oad bal anci ng, conpri sing:
a random access nodul e that transmts random access preanbles froma

nobi | e st at) first uplink frequency to a base s ion: _an
Al CH eval3&§g@wﬁﬂggsdeternines i f an indicator receiveﬁ%%hggwwmmwb
acqui sition indicator channel at the nobile station fromthe base
station, the indicator conprising (1) a command to transition
frequencies; and (2) a negative acknow &¥dgenent to the random access
preanbl es, wherein the indicator is in response to the base station
determ ning a | oad inbal ance between the first uplink frequency and a
second upl i nkoffcp@Epanenis gr metkalglogiss fonpupesativfivescibing Sepfoscriiensd and

a frequency selifhis (PbnedblENRHAL bl SUIBARIARa: blnf RfngecON
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resol vi ng Ioaq,inbalances In a conmuni cations system conprising:
claim.



sendi ng a random access preanble froma nobile station on a first
uplink frequency to a base station; receiving, at the nobile
station fromthe base station, an indicator on an acquisition

i ndi cator channel, the indicator conprising (1) a command to
transition to a second, different upl2éak frequency, and (2) a
negati ve acknow edgenent to the random access preanble, wherein the
indicator is in response to the base station determning a | oad

i nbal ance between the first and seqengmyg! i nk frequenci es based on

t he random access preanble; and switching to the second uplink
frequency in response to the indicator. 17. The nethod of claim 16,
furthef confrimsiing dwhnellifans dpnanipaloed shaaricing dn @ codowminigakions system,
frequeg&¥p5$g; is paired to the first uplink frequency. 18. The

met hod of cl'd' m 17, wherein the second uplink frequency is not paired
t o the downdlétemifingcut@rbaye statld, whhtheneidad dmbilamk aikistsliEti¢entd @i fighquency
random access ocedures on the.second frequency. 2 The net hod of
G m RS SepERRRE EBed Rt s Ran ey a5 AE0ay e lca retomged g one or
appar ahdsge hbiile dedtket;iahat es dynam c | oad bal ancing in a communi cati ons
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2. The method of claim 1, establishing a connection with the one or more mobile devices on
a downlink frequency.
3. The method of claim 2, wherein the downlink frequency is paired to the frequency

employed to transmit the random access preambles.

4. The method of claim 2, wherein the new frequency is not paired to the downlink
frequency.
5. The method of claim 1, determining the load imbalance comprises ascertaining whether a

first frequency is more loaded relative to a second frequency.

6. An apparatus that facilitates dynamic load balancing on uplink frequencies in a
communications system, comprising:

a load evaluator that determines, at a base station, uplink frequency load based at least in
part on signaling from one or more mobile devices;

a balancing module that ascertains a solution to a load imbalance if indicated by the load
evaluator; and

an AICH module that signals an indicator from the base station to at least one mobile

device in response to the load imbalance, the indicator comprising (1) a command that orders the



29 different than a frequency enpl oyed by the subset to transmt the
random access preanbles; and (2) a negative acknow edgenent to the
random access preanbles. 22. The apparatus of claim2l, further
conprising means for establishing a connection with the one or nore
nobi | e devices on a downlink frequency; 23. The apparatus of claim
22, wherein the downlink frequency is paired to the frequency
enpl oyed to transmt the random access preanbles. 24. The apparatus
of cla Y. n i
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an..in |ca on_an i si,ti.on.
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negative acknomﬁedgenent to the random access preanble, wherein the
i ndi caf9Pilg devigesy esponse to the base station deternining a | oad
i mbal ance between the first and second uplink frequencies based on
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uplink frequency in response to the indicator . The appar at us o#

cl ai m Z8quebgy-t her conprising means for connecting to a base station
on a downlink frequency that is paired to the first uplink frequency.

10.  The apparatus of claim 6, wherein the AICH module signals the indicator on at least one

of an acquisition indicator channel or an enhanced acquisition indicator channel.

11.  An apparatus that facilitates dynamic load balancing, comprising:

a random access module that transmits random access preambles from a mobile station
on a first uplink frequency to a base station;

an AICH evaluator that determines if an indicator received on an acquisition indicator
channel at the mobile station from the base station, the indicator comprising (1) a command to
transition frequencies; and (2) a negative acknowledgement to the random access preambles,
wherein the indicator is in response to the base station determining a load imbalance between the
first uplink frequency and a second uplink frequency based on the random access preambles; and

a frequency selector that switches uplink frequencies to the second frequency in response

to the command.

12. The apparatus of claim 11, the random access module initiates random access procedures

on the second frequency after a switch.

13. The apparatus of claim 11, wherein the first uplink frequency is paired to a downlink

frequency employed by the apparatus to receive transmissions.

14.  The apparatus of claim 11, wherein the second frequency is pre-configured.



28. The apparatus of claim27, wherein the second uplink frequency is
not paired to the downlink frequency. 30 29. The apparatus of claim
26, further conprising neans for initiating random access procedures
on the second frequency. 30. The apparatus of claim 26, wherein the
second frequency is pre-configured. 2. A non-transitory conputer
readabl e nedi um conprising instructions executable for:

determ ning, at a base station, whether a | oad inbal ance exists
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t he random access preanble; and switching to the second uplink
frequency i fvitcijedadke seeonchiwlink dieguangy In response to the indicator.

17.  The method of claim 16, further comprising connecting to a base station on a downlink

frequency that is paired to the first uplink frequency.

18.  The method of claim 17, wherein the second uplink frequency is not paired to the
downlink frequency.

19.  The method of claim 16, initiating random access procedures on the second frequency.
20.  The method of claim 16, wherein the second frequency is pre-configured.

21.  An apparatus that facilitates dynamic load balancing in a communications system,
comprising:

means for determining, at a base station, whether a load imbalance exists between a first
frequency and a second frequency based at least in part on random access preambles transmitted
by one or more mobile devices; and

means for signaling an indicator on an acquisition indicator channel from the base station
to at least a subset of the one or more mobile devices in response to determining the load

imbalance, the indicator comprising (1) a command that orders a transition to a new frequency



33. The nethod of claim1, wherein determning the | oad inbal ance
conprises determ ning a nunber of nobile stations canped on each of
the first and second frequencies. 34. The nethod of claim 11, wherein
determ ning the | oad inbal ance conprises determ ning an anmount of
data traffic relative to available ragho resources on each of the
first and second frequencies. 31 35. The nethod of claim1l1, wherein
each of the random access preanble is configured to include a
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23.  The apparatus of claim 22, wherein the downlink frequency is paired to the frequency

employed to transmit the random access preambles.

24.  The apparatus of claim 22, wherein the new frequency is not paired to the downlink

frequency.

25.  The apparatus of claim 21, wherein the means for determining the load imbalance
comprises means for ascertaining whether a first frequency is more loaded relative to a second

frequency.

26.  An apparatus that facilitates dynamically resolving load imbalances in a communications
system, comprising:

means for sending a random access preamble from a mobile station on a first uplink
frequency to a base station;

means for receiving, at the mobile station from the base station, an indicator on an
acquisition indicator channel, the indicator comprising (1) a command to transition to a second,
different uplink frequency, and (2) a negative acknowledgement to the random access preamble,
wherein the indicator is in response to the base station determining a load imbalance between the
first and second uplink frequencies based on the random access preamble; and

means for switching to the second uplink frequency in response to the indicator.

27.  The apparatus of claim 26, further comprising means for connecting to a base station on a

downlink frequency that is paired to the first uplink frequency.

28.  The apparatus of claim 27, wherein the second uplink frequency is not paired to the
downlink frequency.
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29.  The apparatus of claim 26, further comprising means for initiating random access

procedures on the second frequency.
30.  The apparatus of claim 26, wherein the second frequency is pre-configured.

31. A non-transitory computer readable medium comprising instructions executable for:

determining, at a base station, whether a load imbalance exists between a first frequency
and a second frequency based at least in part on random access preambles transmitted by one or
more mobile devices; and

signaling an indicator on an acquisition indicator channel from the base station to at least
a subset of the one or more mobile devices in response to determining the load imbalance, the
indicator comprising (1) a command that orders a transition to a new frequency different than a
frequency employed by the subset to transmit the random access preambles; and (2) a negative

acknowledgement to the random access preambles.

32, A non-transitory computer readable medium comprising instructions executable for:

sending a random access preamble from a mobile station on a first uplink frequency to a
base station;

receiving, at the mobile station from the base station, an indicator on an acquisition
indicator channel, the indicator comprising (1) a command to transition to a second, different
uplink frequency, and (2) a negative acknowledgement to the random access preamble, wherein
the indicator is in response to the base station determining a load imbalance between the first and
second uplink frequencies based on the random access preamble; and

switching to the second uplink frequency in response to the indicator.
33.  Themethod of claim 1, wherein determining the load imbalance comprises determining a

number of mobile stations camped on each of the first and second frequencies.

34.  The method of claim I, wherein determining the load imbalance comprises determining
an amount of data traffic relative to available radio resources on each of the first and second

frequencies.
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35.  The method of claim 1, wherein each of the random access preamble is configured to
include a plurality of sub-partitions for accommodating existing downlink and uplink frequency

pairings in the communication system.

36. The method of claim 1, wherein signaling the indicator on the acquisition indicator
channel comprises:

signaling the command in connection with a reserved value on an enhanced acquisition
indicator channel (E-AICH); and

signaling the negative acknowledgement in connection with a specific AICH value.,



