METHODS AND APPARATUS FOR PROVI DI NG A HANDOVER CONTROL
SYSTEM ASSCCI ATED W TH A W RELESS COVMUNI CATI ON
WONEIDSORIKOGTECHNI CAL FI ELD [ 0001] The present di BCI/US208074244
rel ates generally to wireless comruni cati on systens,
and nore particularly, to nmethods and apparatus for
rovidi ng a handover control system associated with a
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range gpn WPANSs within office buildings, homes, schools, etc. Wireless metropolitan
arca networks (WMANSs) may cover a greater distance than WLANSs by connecting, for
example, buildings to one another over a broader geographic area. Wireless wide area
networks (WWANSs) may provide the broadest range as such networks are widely
deployed in cellular infrastructure. Although each of the above-mentioned wireless
communication networks may support different usages, coexistence among these

networks may provide a more robust environment with anytime and anywhere

connectivity.

BRIEF DESCRIPTION OF THE DRAWINGS
[0004] FIG. 1 is a schematic diagram representation of an example wireless
communication system according to an embodiment of the methods and apparatus

disclosed herein.



network (WLAN). [0006] FIG 3 depicts an exanple

handover control system of the exanple WLAN of FIG 2.
WO 08/P]68pd G. 4 depi cts one manner in which an BXEIR1087/074244

subscri ber station of the exanpl e handover control

systemof FIG 2 may be configured. [0008] FIG 5

depi cts one manner in which an exanpl e access poi nt
[OQOAE) JlG: Bas e Riosk Higram srpveseniabon ploin epapinyviaeless lagal area

figured. [0009] FIG 6 depicts one manner in
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personal area network (WPAN) 110, a wirel ess |qgcal
thag gy bg aissrbiok PR an oxrmpde witglanp smByBicaan RIpdeIt afnthe

exgﬁﬁgls%tcmgrlgta%\%@ﬂé_@. Al t hough FIG 1 depicts three
W T e

ess conmuni cati on networks, the wreless
comuni cati on system 100 nay i nclude additional or
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and 148 may include wireless electronic devices such

inchylepng o Rosp weslepueasmuzicy tigpt nepvers pragnetally ahavahethkl Og 120,
and P3P %%aﬂic%la&%g Kireless communication system 100 may include a wireless
personal area network (WPAN) 110, a wireless local area network (WLAN) 120, and a
wireless metropolitan area network (WMAN) 130. Although FIG. 1 depicts three
wireless communication networks, the wireless communication system 100 may
include additional or fewer wireless communication networks. For example, the
wireless communication system 100 may include additional WPANs, WLANS, and/or
WMANSs. The methods and apparatus described herein are not limited in this regard.
[0013] The wireless communication system 100 may also include one or more
subscriber stations, generally shown as 140, 142, 144, 146, and 148. For example, the
subscriber stations 140, 142, 144, 146, and 148 may include wireless electronic devices
such as a desktop computer, a laptop computer, a handheld computer, a tablet

computer, a cellular telephone, a pager, an audio and/or video player (e.g., an MP3
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conputer, a cellular tel ephone, a pager, an audio

and/ or video player (e.g., an MP3pl ayer or a DVD
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w t h. t he WPAN such as the video ca 42 sand/ or.

coftnuhishiteh BPoral Dr it B Pars SugtraReftnafngrie
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sequence spread spectrum (DSSS) nodul ati on and/ or
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lind.ectroni ¢ Engi neers (1 EEE) and/or variations and
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(FNE®) mbdwdbtesstolimplesnentthe WRANOIR0 (e.g., the 802.11 family of standards
developed by the Institute of Electrical and Electronic Engineers (IEEE) and/or
variations and evolutions of these standards). For example, the laptop computer 140
may communicate with devices associated with the WLAN 120 such as the printer 144,
the handheld computer 146 and/or the smart phone 148 via wireless links. The laptop
computer 140 may also communicate with an access point (AP) 150 via a wireless link.

The AP 150 may be operatively coupled to a router 152 as described in further detail



conmputer 140 may al so communi cate with an access point
(AP) 150 via a wireless link. The AP 150 may be
wopmsataeel y coupled to a router 152 as descriBe€dUS2007/074244
further detail below Alternatively, the AP 150 and the
router 152 may be integrated into a single device
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network 170 via the AP 150 and/or the router 152. In another example, the WMAN

130 may be operatively coupled to the common public or private network 170 via the
base station(s) 160, 162, and/or 164.

[0019] The wireless communication system 100 may include other suitable wireless
communication networks. For example, the wireless communication system 100 may
include a wireless wide area network (WWAN) (not shown). The laptop computer 140

may operate in accordance with other wireless communication protocols to support a
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[0019] The wirel ess conmuni cati on system 100 may
i ncl ude other suitable w reless communication
wmezios0tdesa For exanpl e, the wrel ess conmuni caRCDES2007/074244
system 100 may include a wirel ess wide area network
(WMN) (not shown). The | aptop conputer 140 nay
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t . .
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devdcesemd ppopindrsls (ARSs hetwoedinsdrfach vand o (N GBI nbasesepudnts (APs),
oi.hts, gateways, . bridges, s, etc. to i enent
rodgfipoa PO S aﬂ’élt%,l%fg‘éfms’ Brdae Ry %tcstyégglﬁmegt a cliutar
tel 0RO Bkent QORI E VAN, SYSIEM (RERlnicRidMQNRW (PEH) O two-
systen) a one-way pager system a two-way  pager

wag yatie nystan peorsoway pagenpystan, A tRCywsay pigenpyséenper posvahl
dat a i stant ( PDA ste rsonal conputi .
cogi B BT By DeeleL R R BRGS Siiem Sty thmputing
acCeSIOMH (PCAS §y81enS MAd/SMny b thEOMEHLIE @6iAuni AR eiTH sesn. NABough
been described above, the scoEe of coverage of this

cergiiin exapapleehdve baen descripedeaboyprdhese@pe phopveragewt tihe disclosure is

FIG 2, a wirel ess communi cati on net wor k
no@éﬁﬂprfiat%m%%od ude a subscriber station (STA) 210 and one

[0021] nOri@ tRe SesHIPof MG 2( AR)rclget@hmuhiatidiongdwak ADGnay
222, and 224. The wirel ess communi cati on network 200

inchydg aubsrribRE iR G AR 10 GRE PBE PemoERICR @PHIS (/d]ygencrally
45085, AR S A iy FE Rl
inoémphraatAH] goritmller 230 operatively coupled to the Ags 220, 222, and 224. For
example, the wireless communication network 200 may be a WLAN operating in
accordance with the IEEE 802.11 family of standards, and/or variations and evolutions
of these standards (e.g., IEEE 802.11 Task Group k (Radio Resource Measurement
Enhancements), IEEE 802.11 Task Group r (Fast Roaming/Fast BSS Transition),
and/or IEEE 802.11 Task Group v (Wireless Network Management)). Although FIG. 2
depicts a WLAN, the methods and apparatus described herein are readily applicable to

other types of wireless communication networks such as WPANs, WMANs, WWANS,
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accordance with the IEEE 802.1 1 famly of standards,
and/ or variations and evol utions of these standards
W@ 2008/01680DEEEE 802.1 1 Task Group k (Radi 0 ResouPCEUS2007/074244
Measur enent Enhancenents), |EEE 802.1 1 Task G oup r
(Fast Roam ng/ Fast BSS Transition), and/or |EEE 802.
11 Task G oup v (Wreless Network Managenent)).
andip Wi elghs Test nepwerkpi Bt encexpmplg, thersralpssisomsnigation network
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geﬁerétle[ore ?E{(O anciI g1 %%:Oe gg\i | “(i:"lée ]%Iﬁ:) L%)%]’Ztﬁ Qven?}[eec\o/rec% E?(g éc%‘e Iaandover
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28NMpY PgoperatiEc s erricd pegehethepsig a ttUﬁ 899 a?%lbk?é?rlGn% ﬁippléts one

{

or 8 cdror g B s bicp e ) B hind RalIPBMERYio the bus

29@ ok edmpOneﬁm:ﬂna}Dbh epervtinayacdupded2d @achthbrevikbfBer &iitable
.depicts one or nor conBonent s .of the subscrib

dirggtiof et IBERHONT %‘gg't S PRAEIR- BRI HSOTDFLIOPRE S g Ierultiple

poﬁh@&ﬁle onents nay be operatively coupled to each

other via other suitable direct or indirect
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network 1 nterface card. The subscriber station 210 may
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output O) system.
[0024] The event recorder 250 may record information associated with one or more
transition events of the subscriber station 210. During each transition event, the
subscriber station 210 may transition between two nodes (e.g., handover or handoff of
the subscriber station 210 from one AP to another AP). For convenience, the terms
“handover” and “handoff” may be used interchangeably throughout this disclosure to

refer to the transition of a connection with a subscriber station from an AP to another
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station 210 may include a plurality of antennas to
i npl ement a nmultiple-input-multipleoutput (MM

WG ymBemsod 0024] The event recorder 250 may recRCTUS2007/074244
i nformati on associated with one or nore transition
events of the subscriber station 210. During each
transition event, the subscriber station 210 may
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one or nore transition events of the subscriber

persedatel i @LGnwitiohickerds wilthin qermiodte). Ther dxamgby €re modoveor

det ect d f f o
moR RGP G RS SOSE Werbet SO s onier S BBk e
peridiO@Eedila fre@dTicl kRvsHOURNt S occur within the tine
[0&%“ od (e.g., five transition events within one

hut e§0 am frequpmphandoyere thenaBwrtionadivsier 2Y8anarpadjust one
or %%% e{oﬂ@f@ﬁg@ﬁg Slfet[le gl'ib%&#ﬁj&’%%lh ? f216 S ore d;{stttlagge}aqxﬁ § %a[ngng

nme perio excee

hy$t&QL6 | rededveaseasitlvity, agden blehlraﬂﬁﬁﬂﬁ rassetsment onf drgdxaipty) the
adj uster 270 may adjust one_or nore confi guratl ons

of
confhpIralignsEiusiE R /A M a&wstz@@n%%lwsg?ée% friBerpubspiahgs station 210
in 1re Po &Bféétl E%Sc'oﬁdltlﬁﬁ ‘ﬁﬁhé’a%vé &p ﬁbiﬁe\ﬁ't ﬁz}hdo@&d({fq’ﬁe ﬁlb@&fber

assessSnent I'n one exa
statlon 210 In particular, the configuration adJuster 270 may determine whether a

difference in signal strength between a signal transmitted from an AP in
communication with the subscriber station 210 (e.g., the AP 220) and a signal
transmitted from a roaming candidate AP that may provide the subscriber station 210
with wireless communication services (e.g., the AP 222). For example, the
configuration adjuster 270 may increase roaming hysteresis of the subscriber station
210 by increasing the roaming hysteresis threshold. As a result, the subscriber station

210 may require a greater difference in signal strength of signals received by the

7



configuration adjuster 270 may adjust roam ng
hysteresis of the subscriber station 210 in response

W@ 2008@168¢d i ng a condition indicative of frequePCT/US2007/074244
handover of the subscriber station 210. In particular,
the configuration adjuster 270 may determ ne whet her a
difference in signal strength between a si

. . gnal .
subserbey siation d 19 peler aiansplionineciEoment Adt torothic APt hpaddition, the

' ' P i gnal
coHARElen Bl 230 bRy o R ComB i o
coifigivatiba ihfoemstidsfrombks AR220i1a0d/oR {2 AP tdmtwilleelBsas described in

conmuni cation services (e.g., the AP 222). For
dd@ﬁ&ﬁbﬂé, the configuration adjuster 270 may increase
m
O R R o U PR PRI TR AL Rl
incheknyg transithe cyaisoforineriorsasaodiand 2 thatramsegui eventa of the

reater difference in,si.gnal strength of siqgnals.
sulp SO 61 EQC St L BT b S QB o include
trahdi@OSidehtPidafien IO ARE, Mihsitnanadadhp MornlafioRdeinkitidn reason
the configuration adjuster 270 may al so adj ust one or

infeippasion ofaf gog ideatiflention pafordatinm, swned antaidagan irewaateni on

B0 bSR30 oot e

(REISNEH @iaktichS Ganidyit generidfoematidm asarigg Mstagsidemformation,
request .including transition event informatiaon )

recgive sensiiaty ifarmation of eleasshanps agtrespaent 6 Cap enformation

as QUBRAN RPLac bRl APndtBn ofHis GFATRI R AR akioRBTH! T ON
event 1 nformati on may I nc ude transition

[0028¢nt i Ihigeatral the trfneitioa tidamnficiticanafdrimation map sdeatifyy cach
informatiopn, transitjon reasqn i nformatin, target

tra o $eRL at PRI KOS IRGESTagH In. Hen Py ﬁ?‘ﬁ?a}t% &?F‘g Rach

trah 1fi6H ORh Qurt§eel Vede §1!1(98131:im§. rﬁ{é_%a!ﬁsﬂtieg i GRLP InféiRREbh

i nformati on, received signal-to-noise indicator (RSN)

majy nfidicatawihgreach rangmntevpoiwecuirer. oFirethigohidentofagiting information

steresis i.pformatjon, .recei ve.sensitivit
and YR P it Btiom ey RSy MR BBk bk AlRd the source AP
of tdtheFaBitibe By @S$ &Q%i, BB _Sﬂ)éf\éﬂthe ﬁa;@g‘éﬂ AX arddnBe &dLﬂébSAPj. OThe RSSI
events of the subscriber station 210. [0028] In

infgrappsioalmayt indicete dhasiereised sige sirenatafiognthe tiraetrel pidhe may
su‘t{sgﬁgérls[a)ﬁoﬁ %?P £§i e%p? J[rgﬁs?trilonee\{f%g{ : Tl%-lél'isSI{If ﬁ?osi‘hltaﬁ&q may indicate
F'mestanp rnformation may 1 ndicate when eac

thetre@digddt di@ial-e asikc AioUrIne the(ulte ARl@ttRe Quvdériticr kafien 210 for
The transition reason information may i ndi cate why
cach{EMSHIPR ¥R on event occurred. The target

[0(1;232“t i 'chﬂect?atlfs&ﬂ ﬂo'&fe? fﬂmﬁflﬂﬁn?\g@r i?lHlE&lt%%ﬁ' smit power ass&giated

ntification ‘infornmation ndi cate the target
withrusigiaé traxpumiced APmahe edsbribaratasion 2o teethe mdrgéteA}yand the source
The RSSI

ALY SRRSO RS T Ae A8 1T Y VaEah U e gh et Ergche
diffdr QB i §ighATse8hgthBe@ech BRignal transmitted from the target AP and a
signal transmitted from the source AP for each transition event. The receive sensitivity
information may indicate a receive power associated with a signal received by the
subscriber station 210 from each of the target AP and the source AP for each transition

event. The CCA information may indicate a CCA associated with each of the target AP

and the source AP for each transition event. The CCA threshold may account for noise
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subscri ber station 210 for each transition event. The
RSNl i nformation may i ndicate the received

WG 2@RAl80®- noi se rati o fromthe source AP at tPE&I/US2007/074244
subscri ber station 210 for each transition event.
[0029] The transmt power information may indicate the
transm t power associated with a signal transmtted

ang/pimfarfeecnsp Bseeiatsdrvith aithapncly 1 dogeriee Vhgtherta pptigiey
o8| SRULRBIE N ERE AN Uik P AEAR
po@mgan;&bcmibd efftahsidnat waelmt ahamn@hallegs tleamstie CCdthir¢shoddt H€the

target AP and a nsm.tted fromthe source AP
recepye PaueRIS! ?S&ﬁ%ﬂ%%%@s ol thaf partipyar deprs! mpay; foypvailable
ﬁnuﬂégﬂﬁgﬁ&ggmﬂgﬂzl@g}&ﬁte a recei ve power associated

a signal received by the subscriber station 210
[0(1‘3|0b m dacdne @kamhle thargpicstARnamir 8@ ey geoeatdrhd wamezs h

transition The. CCA. i nf or na n.may . indi.cate a .
ma&@f“é BG&“S% ewhf O LgHatsn %dﬂ@t%féﬁgsﬁwﬁ\%d SR éysmrem of
theSABEEBeARati G 2 195 tH 1RREHFer DNRVEPE0 maAP §tiIEGAedthr @8 bRlod

may account for noiseand/or interference associated

indpgatine gf Epauenthandppergditier yubperibgh stetien 2 H). pheqordinglay the NID
246 J gyt tr%lnsrm% V\Iﬁevrt%hrlnﬁl%lt rﬁanalggr%eg't r&%&e{%\%ﬁﬁ% é%?g;()g ea2 1(10 or{%g a

traﬁsll'@dﬁﬁéve‘ﬁt mféraatiosBone! 22103ni}€§d§ustt bagot ﬂil@re%ﬁﬁguratlons of the
threshol d. If the receive power is |ess than t

AP 30e dn onei cxanple. thafPi220may adiah FRaming Py vercsy af 1hﬁ tﬁPe220
Thé Ap 5{0%5’3“%%51‘@[% trif i di® &eﬁtllglf H5€to €@ %@gonltﬂallﬁ%o In

exanpl e e request generator may generate
pantloalm nige ARRAE mrgeneraq:wemqmﬁt lemdbhe agodbn@ueqidsbincluding

uster 270 usted. ro ysteresis
the E#&é%lpp B&?ﬂtéﬁé %}Hmz%f pn ﬂ%é sifigp gut mﬁ%ma&wnz%ﬂs AP

coﬁfﬁmeﬁ bid {nag %Hﬁ&t orR® ot AL Ebm% Uk inG BF by RPQh cbhRRRAtion with
handover ot t'he subscri ber ation 210. Accordingly,

thetdubsdxllber sttty (erearbariP 22Apanddaminegr manage gebur APs of the

R AP on Pl 5 o6 48 611 o7 o enc or 224).

Foﬁ&ﬁtﬁﬂ}ﬂk&' Itiad APREnt@d11dr R8O ﬁBy%aﬁ}st ﬂrﬂhsﬁﬂtepcﬁ)m ek Ming MBtofdRis,
220 may adj ust roam ng ¥stere3|s of the AP 220. The
ne

ICCAYC BOUPLLHELY ﬂl@fi/vmlgartch@n ansisticaholdhe APs 230 o 2wnilon 226
[Od'ﬁﬁeAFi HH&PS'& gﬁerﬁgtgv r’?%‘j PP tcbﬁtlf‘ Rl 236 Ql%aﬁ;‘?oxgge tHd®Y

over avol ance re

subsﬁﬁbét@talﬂlgn the valwhaeeorﬁmemdaamamﬁo redic@nti@burdlber oBaasdti@hevents
the transition event information, the AP _controller

withgpa ey psa?@:sTh%ﬁB coptrolsr @30 i g50F1alc OnEewrtighinfprmagion to
adﬁ%%%‘r %%8% H?lohb &f SURSGCHBE sta%{?gtz'lg GG tgf]ﬁgﬂt pgwer,

or one or nore nelg
roanfing hm‘ﬂmms,a’emwb ssnsihivithelan b]smmbh@sessﬂnamu omroﬁﬂlﬁhg node
can(d(leda%é.' Intor;l% eéapr?lpﬁe, t%e %rbdéo%rtroﬁ 230 may generate and transmit a frequent
handover avoidance response including the configuration information to the AP 220.
In turn, the AP 220 may generate and transmit a roaming management response
including the configuration information to the subscriber station 210. Based on the
configuration information, the configuration adjuster 270 may adjust one or more

configurations of the subscriber station 210 to reduce the number of transition events

within a time period.



For exanple, the AP controller 230 nay adjust transmt
power, roam ng hysteresis, receive sensitivity, and/or
web@ani@shannel assessnment of the APs 220, 222 BCIIUS2007/074244

224, [0031] In addition or alternatively, the AP
controller 230 may provide the subscriber station 210
wi th recomendations to reduce the nunber of

[0032hn s 4tk vlmecsmpanenis shewn ikl G rarodepiatpd apgeparate blocks
Wit‘flﬂﬂthg b Fiba3tatiSRY 18 SRER cﬁoﬁso rfogfﬁre&%% 9{)]%'5 BE 91%5%15%& may
to a e s er

ust one or nore con tions o ubscri
be Btt%rhtﬁdl w2thih 8 smgle@émidoadmﬁ c1mmr maydarmplpmented using two
hysteresis, recejve sen |t|V|t cl ear ﬁgnne

Of HIOELER A INCGFAIGAHTRUHY glegalthoug OiEC ¥ pIaad the
traﬁﬁﬁtt@x&@oﬂg Hg&ﬂ:t%ﬂ ag ;%afﬁ%/ blggl&e&ﬁ‘ﬁlﬁ tﬁ’EnNIIj)E bah Stﬂé fec@wer 242

frequent handover avoi dance response including t
magy defintggratediiot thafrorsmattérddd4t(o.gt, ladraARc220). Ihratnouhmnc;xanwée the

v e B IR b ForrBlsh 2 PR The e o R R S g or
thetﬂegueguges&fdt&ezrgosfﬁ@x inRRraAddintPasIAElc @BmipBEerE O PR RIncdF the

rmation, the conflguratlon adj uster 270 may adjust
bloshewshinthe @Jhﬁ@mbqr glatian Lo magoetinegsipddntoianstwenkdnticyace card

o.re nS|t|on e th| a
N ab bRl TPl PRoVT ARk Re e SR i b Re
mohit6r 260), dicecod pinatietladigstsicAY, atdEoltho edicitigehératot DEO may be

subscriber station 210, the functions performed by
integated gto theaNIC.bl ocks may be integrated within a single

[00%‘3!“ CORRURLAS g‘&ln‘cs‘:ﬁd 29ﬁt gg»zzt«e?n ér"ﬂ%' a@ﬁ%ﬁh‘t&fjwﬂﬁ 'tl{égsa{-n\ép

nore separate I ntégra circ n one exanpl e
wualdsh ocarginuhieetiorewewuekr or2iZerantdw irél esstaoamsunitation n2dvbriag. eAs

depicted a e bl.ocks w t.hij e NID 240, the
de%@@f vléfe ﬁlzﬁwgﬁsé%ﬁ@éf‘gm@a% hmyt SOpRegfrch P tyg pr more

wikfls (EmBunicRidd @ﬁ@ﬁﬁds‘éﬁﬁﬁltank&hsﬁn&t QB EurB A gplﬁﬁthohgl?FIG 2
event recorder 250, the handoveér nbnitor

depomngoar mpreobasaoﬁeus¢eeﬂret ¥R nahwigrls, thehmetheqmsst apparatus

t 280 i nt t t.
detPEd e T eyl G 1 80t ThRRR RE Gk S ek R TR R "
indeh@ldeAbaRLQcFEN: RE(IBIEEEEMA FiHiHer, AvINRIME aﬂfoder&%faﬁg 8rc

card (NIC) (not shown). For exanple the NI D 240, the

dessyibed withgespaetrto 281 and WP ¢eatrgbors essesiatadoritpBE. ANk dhe methods

t r
an(? 8 a%aqw’ s %dﬁ%&@é&l rﬁg gﬁ ag@ﬂgxb% ‘&?% gt%ﬁ%s(h[gb 6%?8
corﬂf&leﬁ&&@&ﬁat@@bvﬁth SVRRON s @&nlZor WA RR 4ndreysubecrites o@atiedsed
with the sane wirel ess communi cati on network or ]

assgripted varlespimash asivosksmihisi reetb o drrndepirgyptug degegibed herein are
noﬁﬁﬁﬁ(iﬂﬁﬂmr Eggtall bel ow, the subscriber station 210

e connected to two or nore wrel ess conmuni cati on
[00‘3@11 worlkgzesemiy fittquad hshdovor ofdbe swbsclr IstatioAR 1 O betglec- ABs

rna%r increase network load because of re-association and key re-generation for the
subscriber station 210 to transition or roam from one AP to another AP. Further,
frequent handover of the subscriber station 210 may cause interruption, reduce quality
of service, and/or increase jitter in data, voice, and/or video streams.

[0035] In the example of FIG. 3, a handover control system 300 may include a
subscriber station (e.g., the subscriber station 210 of FIG. 2) and an AP (e.g., the AP
220 of FIG. 2). The handover control system 300 may also include an AP controller
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depicts one or nore basic service set (BSS) networks,

t he nmet hods and apparatus described herein are readily
wappBhosd e t o ot her suitable networks such asPERUS2007/074244

i ndependent basic service set (IBSS) network. Further,

whil e the above exanples are described with respect to

APs and AP control]lers associated with W.ANs, the
(¢ grethe gt cantiollappih oft HIS - dbsAlspaiavche g AP gputrelles dif ynay be

mRELUSAPLS: AP 0T R AP R SRT L e a0
cottcdler OB& associ ated w rel ess mesh networks. The

O PO AR 5y S O, B e TR o6
ma! freéoli‘@ lmfoh Bgdoctkat Wﬁ’ﬁ‘ trad i RELMRRDF ﬁPcssu'J?c)hb'ef‘ SL&SPE10

et wor k because of re-association and
an¢ mogrmeﬁoaa mmdltﬁ«mr 1nﬂtcet1sm¢»f‘sﬁn¢qubetrhasdwaro n Qamcul@r, the

sutsp A shtioR 200 gt Al e o Bt o i gy i eitin o

tinfePeE6d 'eﬂée@ﬂi Mﬁieki@mnedftﬁﬂzﬁl‘i(ﬁd quabid ékaﬂlfples 215 L sitidNeVearts
increase jitter in data, voice, and/or video streans.

withgo®B] minytet they b@(@#maéV@bf ﬁmqaentahandomn dover control
[00?’ gt M ﬁloeos SB’?c\fltblep ﬁl % lg)f dc'egﬁib EC [ 1t10 tl%alc%%e(oef“ f%qhet%th ©

scri ber

harfdvei theadub§driBer Shtionlhied rhamm/eese fb@ﬁﬁﬂg)ﬂlysﬁéfé‘disem s&@Qn rray
al so include an AP contraller(e. he AP controlle
comnynigatien @th she AR2EQ insigard pé ﬁ‘yltcltlﬁ%wpaméhfﬁ ﬁPoqelgert Qé@ 2200

22 ABYERS 2') n g%%%ﬁ%g?){féﬂr@arﬁlﬁg h el%glg nﬁlﬁr Juﬂiﬁ@c St %ﬁe in signal

control “system clu
str&®fh b§t@O364 s@nalltfalnmttredtfmnt the AR md@nanu@eationolitisthst em

30Q, the s riber jon 210 record. i nformti
Suté\*%'&%ﬁ%i’t“@a%z%gt ﬁ*&éﬁs ?ﬁ%ﬂé\?ér&ngﬁ %?n%%eﬂg%%@@flw@s% ABleg,
theSAFQQ %@n@&gm R0 HyHerisCRAkihPR, the gﬁﬂé@ﬁbé{r%ta‘%n 210
requent andover. In particular, the subscribe

masnaiuco hrcgaént iraydocvet @rmm@tewlnéﬁetﬁeme trhegml sfrergtiob etween the

sighIHR MroP orf Bapor aieh e dneh R RRoR bofor? G SEPtBrs saion

21@¥RNHiteh Fahthe e Mogte: ARY2be indi cative of frequent
handover. [0037] If the subscriber station 210 detects

[0028L ondilewerer. lﬁajeéabsov@eroﬁatfqne?d@esﬁﬂ deteatsaonditiopandicative of
freﬁ%&iﬁ%&i‘%r eﬁ{e?tiﬂc%hsg%q hﬁ;&fe e%fse e%@%@cﬂge&}’ﬁ 8%rzﬁ§'n§ay

n conmuni Ca nst ea

forsiatd ehisht@nteveariofdr@atidiPto(the P, 22()hen B 22inpl¢, tR2ibeEriber
FIG 2). As noted above, roam ng hysteresis may
stafipy ¢ b%méy SCRRTYE @rRHBBLRANSER RSt r%‘i“leétr’r@‘ledIBétﬂ%‘eté@r‘PSﬁlon cvent

1nf§1hqu?ﬁ’>ln ahf 395 E}Fe%&rhﬁf@ Ihﬁﬁg@tﬁeﬁt'}e(‘ﬁ%w hERPIBH (y\i d) In

turn, the AP 220 may generate a frequent handover avoidance request to forward the
transition event information to the AP controller 230 (320).

[0039] Based on the transition event information, the AP controller 230 may adjust
configuration of one or more APs neighboring the AP 220 (e.g., the APs 222 and/or
224 of FIG. 2). The AP controller 230 may also adjust roaming hysteresis associated
with the AP 220. Further, the AP controller 230 may provide recommendations to the
subscriber station 210 to avoid frequent handover. In particular, the AP controller 230

may generate and transmit a frequent handover avoidance response to the AP 220
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subscri ber station 210 (e.g., the AP 220) and a signal
transmtted fromanother AP (e.g., the AP 222). By
WO pmBeEsItig roam ng hysteresis, for exanpl e, tPEI/US2007/074244
subscri ber station 210 may reduce frequent handover as
a greater difference in signal strength between the
gnal fromthe AP 220 and the signal fromthe AP 222
A3 3&é~f Eh@ freguens hagsler prpepidepeg ieprpneq mapagcledy afgwRBR t he

RN, MEph BFuR R SpgeliPt BIRRR m g inggymaton

assotidiedatithviearsnif poscpu eﬁtln@,aa@kmeg safsttavityi mdt/@e&tﬁghreshold that

eresi s, the subscriber sta 210 may .
ther A it gﬂ@@ %F‘W SreesydAdhs ﬂié?rﬂaéf saon ol ¢ hEicgenapatipn
inf@fatfot &so tbRdS H%ﬁﬁdtf&ﬁrass%tcﬁattémlﬂg QnQe Mo&ecﬁﬁ‘&laﬁt%s that

roam ng managenment request including the transition
theeAVR nontialfeo 2 Btmiap nugpest tb tlansipstritteh etatioadd (hyp mamag endagnnect

. uest. to the AP 220 (310). In turn, the AP 220 may
Wltg?gfﬂlé?’gfilgssac%rgﬁﬂéﬁlonﬁﬁ d&9er avoi dance request to

[0040) V\/ar&cJoPdin%lgaﬂhé IAR 21D @YE génelraﬂ& @ﬁ‘(’;@ﬁlh? MhahBgdoftéit Alponse
controller 2 (320). [0039] Based on the transition

bassd entthg ﬁﬁwnﬁh&rﬂnvertaheldﬁ\mecr@mqnm frem tlz@@)Prmytraldqrdét) (340).
In %gﬁ I‘gt%rtﬁé c?% One%tg CP/nOI‘ ﬁg e Qael %EF %02?1&1%1% as %ﬁcnbed

abmnth%@lﬂ 210 230 al¥8 yn chhdeGn fodhnbisén mmw@ withsbanh@gits steresis in
associated with the AP 220, Further, the AP control | er

thexgpmppgymplagenes rPRoBRrerehis HisAR 324 ey sipearngngde the
su‘ttﬁﬁlgﬁ é&%ﬂltl%g[ 9 1 6 | ? Q(}ﬂ fféé g%a{nrnﬁg lﬂgﬁgregﬁ n ggye%r n th@ r&‘ﬂ{lhé ﬁﬂhgée’ment

contro enerate an transmt
respoesg femt tHeaAl)l 9 thasubkcrére staties puhsey tdy utﬂmleAPrnore

330) he fr uent handover avpj ce.re ey
COIFfoZ%’f(f%}H’é‘Sé‘B PT@W tpg Oﬁhﬁ%? €6 g6 Al ﬁ%aﬁ@%ﬁf %% The
mefyak ey EﬁHa'raRﬁ‘s dié&Eﬁ’lSéMe‘réiﬂ aPBYot 1ifcH 36 tHiMfeRhmt | on

associated with transmt power settl ng, recei Vi ng

[004d hsi tFIgst 4,5, amdip depiGCmetrhammshil whith dte ttandovaP control system

R e et e R T B e o

exdrip1e proRkisef 46 S00] AldesOW FIG O RS 5 0ind R k& pe@Rdiyd aa§ He
that the AP controller 230 may suggest to the

implgmente Bemaghine-aeressible gructhens uthizagdhny o reay digiferpntf or
pro@g&rﬁk&%@gﬂw&d %%tahg @o&%fn%h&féf mL&‘i‘n Olccé&?l%% A8 Yich as a
e nay gener enent response

tearo

volatikest non-voheild metiosnér dimid@ase stoaagald@aiae €.£ .68 flopsedikk,antD,
the AP controller 230 FI34O In addition to the
an%ﬁ’f\{%h (B ies#mplaf e machiva-aserssibleanyastiparmay be embodied in a

malc ROl P Bks4i8 Iﬂéﬁll‘ﬂﬁ%ﬁéﬂ 1% atild Eat@grrﬁf, 'Eﬁ i 3kiSA s;l)emﬁc
I nc ude Informati on asso w t roam ng steres
intégratet elrcmamSiQ?)mrmmhterprogrempmbmﬁadr tuely niesnory KEPROM), a
1rea%i20(1)1lyrrrlrilerno1('eyc((l){(r55\'§151 da rtalcl)dotnrll gccess memory (RAM), a flash memory, a
magnetic media, an optical media, and/or any other suitable type of medium.
[0042] Further, although a particular order of actions is illustrated in each of FIGs.
4, 5, and 6, these actions may be performed in other temporal sequences (e.g.,
simultaneously or concurrently). Again, the example processes 400, 500, and 600 are

merely provided and described in conjunction with the wireless communication

network of FIG. 2 as an example of one way to provide a handover control system.
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subscri ber station 210 to adjust roam ng hysteresis.

Based on the roam ng nanagenent response fromthe AP
WQ@2®g/01d8¢6 subscri ber station 210 may adj ust OnNBCOUSIVOT/@74244

configurations and/or switch to another AP (e.g., the

AP 222 or the AP 224). The methods and appar at us

described herein are not limted in this re%ard.

[0048b4 1] Ingthegxample of Fldh ¢, thedegsicst 4Whpayhegie withihewibseriber
stakiGf %T@{J&dﬁvﬁﬁ 119 dé%ﬁﬂ‘eccg%{@%@ o?f%goi)flj: ELShding i %’n fon associated

config tect mtigate Trequent ndover.
wifhlvac @x anpd gapithresses (Elﬁ@k 4500, Tha I@detﬁ@@co@dler RB@snayktorb the
and 6, respect |veI be i npl enmente
infRppaioR@s3pe bR 1 apigR Fv%n&%& 1 %t%tksrlﬁ 1%1H%P BFMQRY AP S-

[0(11'4f fe r&‘@ﬁot@& QlﬁHv%”{‘Eb @Qbs%ﬂgﬁsstéﬁfoﬁrzq@ tf;‘a[?ﬁélt&)ﬁ 'T!;@iv%%h 198 APs

machi ne- accessSi bl e nedia such as a volatile or
dummeazbltlanmtlen eand fyg.ohandbherof iessibstrdrcasfetiole¥ | (ckom one AP

o diefrafh noTEBieaeRuive badnn B SR SVRLY obemsRbaAT sgspiber

stafloABENMAS nﬁﬁl@tﬁﬁ ﬁdr RlcendiBeh MBiGHSH oAfrequcht RAIBIRRR DA Barticular,
gate array, application specific integrated circuit

the(sabsagper %t@tl@r%l Ige Vi thghandavist monigerd OrityF e onyy monitor
the num%gv%{ %t?o%dev%lts %Y]HEI{TQ %Xle p%% ’an(il dff‘tg‘m(i1 am 8/%%&1815’ the number
menory . a

of eptsittoll eviebdicAcecd 8l peydefimyd Kbhlh@ﬁeﬁhheﬂﬂﬂxl Lok 0o f
medi um_ [ 0042] Further, although a parti cul ar order of
(00431 | ol thesmmmea of Fransitipn qycia dRCHIOt eregsd the prsdefiied hgndover

thr&@l%ﬁ? c@rﬁ}dlg Hﬁ% %Mmqg b fQ 180G ?oﬂtﬂlug tr&:%(‘dlhg gﬁ?ﬁ[r%tl.on

sequénces s mul taneousl'y or concur
assdgiated, WltH‘nEaIB)mm]:iventp r Odessas #4060 nuﬁﬁ& ofarudsi00 cagnes exceeds

tnegrr G bRt B FoERATR: (Bt Sresoes saomp bibhpie the
corfit &ﬁfbn"%}hs’ée@ 206 emt? 3 nta@fraé@b\fﬁlinec&ﬁgtﬁ&lto aagﬁsteraar{l&%%]

In t he exanple of FIG t he process 400 rray begin
hysfu:nehsbﬁélwubmubcrtrwlo@t?dﬂl(blnclz16)0)(e g., via the event

250 of FI di ng inf tion. :

088 Oc e b Piretriaion T RT3 RS ehEB medveresis

the%%QAOnbEhﬁat%ento ©QCRiLBE 3Ry BorSidistert276) maf aicid@ké
associated with the transition events (e.g

roagnipg hysteresy threshpke(biaskdd(). Zzggzorcﬂlgglgﬂr?onp@lsrm%e@nab(Wblock
41%&Sre§&la§ﬁfohg§ﬁ n %s@édlﬁg %9 t%yltl{)ﬁ ?{r]%tst ion between two

uri ng eac ranS| I on ev , handover of

[004h7¢ s leesfemnlgefacls toailoeln4 31 0F the oubsoriiger ARtibe 280 pidveiusihP) .
To reduce network | oad and increase quality of
adjysied reaging RestygHsdhs pbscrates sfagipn %i%(%yw?rﬁ‘?ﬁ Hegyest gynegator

| IV I
28GBPFIG, 27 Ty MRl B g ARG QIR Block B0y, The soaming
mah agrohoonée reqoestintayrin@60e tn{insFtlloﬁi eVt infyymaoon. t s ndthe abavrhthe

traﬁ%‘rtl%qr, ?ﬁnealgltn:m%g{aﬁ\ég rr‘r{agfénﬂmyplotgqnasitfolnqger%?{cIatcl)odn f%?oq’mation, transition

timestamp information, transition reason information, target identification information,
source identification information, RSSI information, RSNI information, transmit power
information, roaming hysteresis information, receive sensitivity information, or CCA
information associated with each of the transition events of the subscriber station 210.
[0048] The subscriber station 210 (e.g., via the NID 240 of FIG. 2) may transmit
the roaming management request to the AP 220 because the AP 220 is in
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of transition events exceeds a predefined handover
threshol d (bl ock 420). [0045] If the nunber of

W@ ewss1aspon event s does not exceed the predef i PEHUS2007/074244
handover threshold, controls may return to bl ock 410
to continue recording informati on associated with
transition events. Otherwise if the nunber of

cOmPIAKAHOI It wah PEovides seryices Hethp pekseribHattinaRd 8 lpck 460).
Ac%&rdﬁ%lfgp gk ﬁltb (Q’lb%f; Etpégtp % la(% Iitﬁg %gﬁglg 1:02 rg rl‘%%lﬁ% #ﬁ%ﬁ%ﬂq%t

e con u
resp”ﬂt)/se(fﬂin@th&ﬂﬁ&llé2%&ﬂd§tﬂxr47l0¢ ad Jdelﬁbhbbd)ﬁfﬂengl bulst i e&n&cmﬁn

he su ri ber statio 210 (bl ock 430 004 t he
Fléu‘gél&ﬁ‘rgé é?-b §‘taé(t868?ifa§’1t © 6938“‘5.%{“&5?%{??68 <P néa j On J‘]e
rodnHAFTHY Qaé%%ﬂeﬁ?bs? ’frotﬂhﬁle%ﬁbs%ﬁ[)éttk%[tloﬁtqu' on 210 (e.

via the confi ation adjuster 270) may increase the
[0049hmi nfyrhyngtte Fé@J % forhaxesiptd, dle(mbazﬁsk 5(21(11@1)ay bﬁgm(mth thglAP, 220

t { t bl t f
recl Qi et e PR T R S EhRS SOp50R %, st D RigeE 510)
AsBREH dbevRltRCIHathdth mhhagehRnSiefsGt mae ﬁn&ﬁ@ttfa@@maﬁ @vent

reV|oust adj usted roam ng hysteresis, the subscriber
infgrneationn B23@l qrethg transitien eveat mdefuession gtéa &P2228r maggengtate a

frefpﬂﬁ%‘t h Jdgng%/av%%;a% a}e ug‘st g‘tﬁgcrﬂ %é man ?&ﬁ&ﬁn} tl{eeigecglllgﬁt handover

avoibglcy dequcstans ﬁﬂcmﬂe me&funsinnﬁ @wmtlmfaﬂnatﬁﬁl fiigrh elet bSdtther
the transition event information may include
statipia ALYt TlsniTPaent handerrieppidpiaearanest BaY alse diedudejipfigrmation

asstHFeﬁtxﬁHPthb A5 IRLLR 3 trEuﬁ ﬁ%&dx&”re%&@é OhsltREQT RV PTA of
I'n t1oh, source

Identification \
thel AiE QE(D f Acadrdinglyi, fifcokPrA20 onay ttﬁﬁéishlt 'thwfqumamﬂ andovrRBhloidance

nf or transm r |nf rQam. n
recwgsgtt%?@é C?n%f%lﬁﬁi{ﬂ @ﬂlﬁ) %rvf*@é. é ﬁ%fﬂf 4etay A1 in
coﬁr{éﬁ%r{%&h &G, @ rtheC@ﬁ coRfrQdrety %{hyag%ﬁ&%{eaé ﬁé’qu\é‘mt th@é&é?

of the transition events of the’subscriber station

av@dnce [f&pasic bikal eruths dreigbent hsndavieoavaddadc¢ exqgest fromathehe?
7 | D 240 of FIG 2) may transmt the roam ng managenent
‘equest to the AP 220 because the AP 220 is

[00508 OMIAAh & @lainfle Y FIG. BN the oMk I60D) HEY yégsﬁsvlﬁmhé Ja@ controller
subscri ber station 210 (block 460). Accordin

23Q rassivnebe freguant brndeyer sreydapemicgnest fiom the AR Q{Qlock 610).

A JRURIAEG ud SBRERERD DR AR RO i
evel thfomyat@arfematie subsribesstitiv TNadTeiter KEEDONIB O rIAtEeH
n the roam ng managenent request fromthe subscriber

frogt the g2 P Baspdondie trIsHoRGY e Hpuation, thsrARgengller 230 may
adjﬁlﬂgco?glgt?nﬁﬁén SPGB RENDY s 55 %15' %PAB 82&? %cﬁbrviﬁg(block

managenent request ron1t e ‘subscri ber
62@)t an oo e>2a1ﬁpl¢ hh@AlP cﬁﬁﬁaﬂleré@ao maxtyexdlj s ovei gut diens ofonag more

neig gAe[UEOr}Ith gglé%%t(e ga¥h %e tdyoa}l}il j éu% ag \t/rgrrllstmlt power,
receive sensitivity, and/or CCA.

[0051] The AP controller 230 may also provide recommendations to adjust one or
more configurations of the subscriber station 210 to reduce frequent handover. In
addition or alternatively, the AP controller 230 may recommend a roaming candidate
AP for the subscriber station 210 to switch to so that the subscriber station 210 may

avoid frequent handover. In particular, the AP controller 230 may generate a frequent
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i nformati on. Based on the transition event

i nformati on, the AP 220 nay generate a frequent
wh2awdous806 avoi dance request (block 520). In par@i/osd0ar/(74244

the frequent handover avoi dance request may include

the transition event information fromthe subscriber

station 210. The frequent handover avoi dance request
hangey eraveiflanperosprnse Mpleskhetl) o hongsylathairoguent hangdoym

v Yo sh RS B Rk SRIKESEARh B4 Yoy ponser
infomaan®n tectihe sénsegyite it fohamndoy emd/aw@CAanfoemﬁmu éth to
corhalons GRS B rtoy b TP R b
stafi@® I@Ha§ Eragggomfog Wﬁ%ge% &rﬁrgﬁﬁi@&%@er\h@&d %&%Srdingly, the

avoi dance response based on the frequent handover
APacopirdBercs Omegueststit tbenchrecnARaRp@er {v00H0Fe teparise to the AP

I f FIG 6, the process 600 nmay begin with the
22§éﬁg@%§gﬁ1ler 230 receiving the frequent handover

[0052Pi danERURAMESIovE ERAIMPIBSs ARBcRFL With RCk) ABOdntrdiker, the

not ed above, the frequent handover avoi dance request
funetigny drstuileid in lsenactions Mithdle prpesss 600 My rbatpictfarmedoby ahaP
ubscr i station 210 .and/ or ot her. suitable .
s B APTA AR nERRR 00 Bkl slaB ™ Puturmnestio

WIeABBIthé RfceHodBbhdippatdies ASciiisvatHeadih @fay D3OmpRyncAEidUs bther
configuration of one or nore APs such as the APs 220,
suitaple WHAgISHHONIPUNi¢ai108 AR VETY Such@s g varesss mssk netwpsk pgving a

R G
withrthld piroc22 400 sugtbegerormacdby dnpaweore af daeplulity of subscriber
Itivity, / CCA., [005]1] The AP troller 230
stafag- ﬁ %Ehﬁfgwﬁa% agé%%gﬁ%&gf%fa%rewgr%a?ﬁggﬂ{ﬁ%a 1§ it
[0033]f | ORrRinb@AsKk R FIANS, BUaLsIPRhy Sdcalvi A @éﬁﬂleﬁ%arnﬁﬁ%e

d
frequent handover. In addition or alternatively, the
avifharme mespohdedror? 8¢ AR yonted pniddh (hleckr Pyi Ag noted diboed, eheAP
for the subscrjber station 21 o,switch to so.that
freq it BEIORF Beldagt aieRetios v i A of iy normation for
the bABSLNBEF statidh P dnld@ithiay APDLDE. BRsc@UM the Frk§licn? BehdoRYr
generate a frequent handover avoi dance response (bl ock

av@dgice resppnssx theph 222¢ may Bergife grodaing cnene et desperse (block

SO PR Ty
cort Mfu@it Batih Rmaettiop thGGBsdrvEOstamGH DID. Abeordiogfy, gisr Al Dom

informati on may i ndicate a roam ng candi dat e AP t hat
map hangq) s fop@ngsmanazementigsneaye torthe subseigber ststipp 210 (block

sl L SHRL SRR USRS S LERARL
[06Ddbi daeferrmgdponteblock 4 HeofARG. 4, if the subscriber station 210 does not
receive a roaming management response from the AP 220, controls may continue to
monitor for a roaming management response. Otherwise if the subscriber station 210
receives a roaming management response, the subscriber station 210 (e.g., via the
configuration adjuster 270) may adjust one or more configurations of the subscriber
station 210 based on the roaming management response (block 480). As noted above,

the roaming management response may include the configuration information for the

subscriber station 210. In one example, the subscriber station 210 may adjust transmit
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220 (bl ock 640). [0052] Although the above exanple is
described with to an AP controller, the functions
wa@le®soidsed i n connection with the process 600 PEHULZD07/074244
performed by an AP such as the AP 220. Further, while
t he above exanmple is described with respect to W.ANSs,
t he nmet hods and apparatus descri bed herein may be
POYfip FRAEAE BESIPIRSIHITREHVasiensitiBite apfoeCeds E Zeefippn

ey o B B SRR A Sy B, s
restilttht bdnsribkesatiob@d0 nayaohre clid Gaguenthoft taadpvac das nfe@dds

be performed hy one or .mgre of the plurality of
an@%ﬁ@&w crdedehegt ?reméﬁw_é@&a@%aa@ppar at us
[06;}5‘580 ri Rech AR TRI fboRE %xé’rﬁ;'S:leé hi g &kl wifhl 5 ARIMtller, the
[0053] Turm ng back to FIG 5, the AP 220 nay receive
methvds find eprardtushdasdobel heasio indyricempespotslevitiranthtehsP spntroller

captroller 2 ( bl ock ,540). nQt ed .above . the :
or ftBefient Shaflby bieditn adiuet Bep SelirRap Tias daad pgein. e
APCOf th Gt iFcdtil O Fhel trinQfiBR el M1 ik foFmathd PR St JuBSdribet Fhii@210 as
210 and/or the AP 220. Based on the frequent handover
desguibediahmye. Irssqadivd éorwarng\thearzpsitay cyen drfatmeatpnrte anidly
men n b 50).... 1. n _one exanpl he
cof A R i S anen s, DB R0 R Lo RS e T ekl
asseoiafcdguittath P 220 aidrextthogubb@ibet batisuDBE rinke csiraplicothe AP
210. Accordingly, .the AP _220 ng%}transnit t he roam ng

220wy desree thedpemderonsT phibedtha fosapand e opyrragaprea of the
: S
AR A 6 O T, MBI BRDZE A SEh B e
APREf0amay sigo bacdasd the bbawikg hy&ic@his bf the sdbsdribet dtgtion 210 so that
subscri ber .station 210 does nqt receive a roam ng
the sy RSGOREHI Pl JoRdestEY BihhARB2Y eptead G spgpngg another AP

(e. %O{HeiAPJ%G & TG f)@ I'THe AP an Ay AR fechBRRAE s to
herw se i f the subscriber station 210 receives a

adjustaomic g mvan egreigardtiong spocised witheths sidscribdystation i .o For

210 (e. g~ a the configuration adjyster 270) ma .
exitipigafe S22 RnemevES traogtpdid Bt EpdihE i f e rcceive
serftaity Okh dAF T DA cRfedhigh fRATbRELEBAAGRAMENL T esponse

(bl ock 480) . As noted above, the roam ng managenent

[0056% porfdsthenyhilsdheehovegaamples pigulcagribed Wit igsneat 0o LASYs,
t bsqr.i tati . e, .
SR BB SRR A I RO RATRLE S sl s

of wiralk e riyisihiCAtRmi ietwo ke SucheasSERANS] WINLKNs WA ANs G/ or
.The configuration informati on may al sqg_ i ncl ude o
witelpg Pigalt n%woagss dée aectlpdyiaps apparefanfengribehbrreiataee notdingited in
thi%?eé%ﬁldt.’ the subscriber station 210 may reduce the
requency of handover. The net hods and appar at us
[005E65 cr i Fléd 7Thea blonk dragramobdf &n edatepdie proctdsossysega2@0 adapted to

implement the methods and apparatus disclosed herein. The processor system 2000
may be a desktop computer, a laptop computer, a handheld computer, a tablet
computer, a personal digital assistant (PDA), a server, an Internet appliance, and/or any
other type of computing device.

[0058] The processor system 2000 illustrated in FIG. 7 may include a chipset 2010,
which includes a memory controller 2012 and an input/output (I/O) controller 2014.

The chipset 2010 may provide memory and I/O management functions as well as a
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[ 0055] Although the above exanples are described with
an AP controller, the nethods and apparatus descri bed
whezoshmsaay be i npl enmented without the AP contPGI/U£200T074244
with the AP controller integrated within an AP.
Referring to FIGs. 2 and 3 again, the AP 220 may
receive the transition event information fromthe
plusglifx of peeral puenospandairpagialquypescregistaioaers) oSt Balhref

acé;egsg oﬂler P E@sggﬂoédzp Eﬁé‘ﬁmé:)eés'af zéf%hgg%h{g%@ﬁeéed using

on@olj mete PoEsKTS, rW PANcamfipogatitat WaiAsN amﬁpmmtsewmﬁ\h t he
AP 220 %QSQEE t he subsc&yber stati,on 210..1n one
CORaRCHPfSe, PRI (P Hathet suitahie Proces il ONPSREHS-oF or
exefrﬁ‘;ﬁe '%Ee gl?oge§58r ﬁmgy B@ﬁnﬁ@ﬁ‘l@ﬁt@@ﬁsﬁ'ﬁ 6k G’If mbR&OFAR I%?&@)
over one or nore relativel mea portlons of
COtehe tccdmekogg,etha feel PEheum% t@holoay, thd: boell’ hgnizas etethmlogy,

sher of t ubsckiber ng n 21
TR R S RS R S T g Ry
alt&dRive) §ﬂ1@ﬁﬁ¥o@éssﬁgté&1ﬂbl&$ﬁ %Qis@&fo 16{%16(&@1@ the ﬁrb@esﬁﬁ 2020.
230 or 240 of P 220 may al so provide.
The prasasrend@id oas thblda@J cashe HRE, whichwray kednmlapenied winrg a
ﬁrsg-i(évr?% }112 tf%? ﬁaéchf\gL%gg sgr’rcao%a;l?\éew %‘Se?iec hnx%gég thlrc? ﬁevel unified
cachdj(LS}, aid/ang&iyi dth@QwREblc kRGRir¢éetoS@hgidatayi ty, an d/ or CCA
aSSOC|ated with the subscriber station 210. [0056
[0059F + hethe mpmery qonEoUAPA2 Maxysrioam drrstigas that ﬁ@&l
prgsEREPEIa0 8 bk ing LM S %@ﬁ%ﬁ%@?%ﬁ@l@?g
volatifcah@serydiand e abn-onlanét membsy 203dhvias bWWPANG, ThbANRLile
and/ or wirel ess nesh networks. The t hods and

WAA
me%&%%@a& g EPPIB@amﬁé P@.Sﬁm&ff@%fiymwtr OfthaGCR§sdnemory
(SHRAAN I dy {008 fdndbhGccdss 'n§en§or9 (gDR!‘Al\@! |, RGO BURS dy%ﬁm@é(ﬁlﬁm)rﬁ

processor system 2000 adapted to inplenment the nethods
ac@smampar (&D&AM)sﬁamEddm raedans mEhl@f}p(Sib‘éMQ and/ey@tyeu‘rher
2000 na deskt op co ter op ¢C ter
TR ARGHERR CoRpURaroy Foyiei bt EutytleiR Ry PO oo
impleSich@l b FRkIS indffory, PE%RY) onlﬁnﬁﬁfovyemom élétttﬁw@terasable
appl i ance, and/or any other type of conputing device.

praeoaBRpblTieadsnbe mesory GUEBIROMAODG/ ar fany ethendesired fyrrioEmemory
delTRY i nclude a chipset 2010, which includes a nenory
control l er 2012 and an input/output (1/0O controller

[00501L4. ﬂ}haeprs&esﬁt&@pstaﬁm)orrmaypﬂmvindadmmwfaae dirtdif2050 that is
managenent functions as as_ap Iurallt of genera

cmmlﬁdp@sthe BRd? 0. dibe éliltﬁllfacﬁtfr‘fﬁ% 80?%@%1’0@ rl@P CRICHSH dISIng gy
typ%:bggrggrg%re%gagwg%%' s*&l:l‘? e ) En%]%glﬁgbr{]ltegfda% Oa.lclﬁlg§&§al 220 6ud8sB), a
third generation 1nput/0utput (3GIO) interface, and/or any other suitable type of
interface.

[0061] One or more input devices 2060 may be connected to the interface circuit
2050. The input device(s) 2060 permit an individual to enter data and commands into
the processor 2020. For example, the input device(s) 2060 may be implemented by a
keyboard, a mouse, a touch-sensitive display, a track pad, a track ball, an isopoint,

and/or a voice recognition system.
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one or nore processors, WPAN conponents, W.AN

conponents, WMAN conponents, WMN conponents, and/or
wWo2(9801680i t abl e processi ng conponents. For exaPq@l/ES200Tie74244

processor 2020 may be inpl enented using one or nore of

the Intel(r) Core(tm technology, the Intel(r)

Pentiun(r) technol ogy, the Intel I taniu

[0062¢ hn dPerysr, metseufmt gF‘(lﬁ s J04R 14y, qbﬁcm@@qﬁ%{%@?@nwrface
c1rap9'é(%ro (e ereHﬁO@h (the o égﬁﬁ&etv!i@eést)t g@qnoy%‘é;mhfégiegged by display

ternative cessin
deticesi (opl, arfipht emhfmg)dl@pleg $Io]ED)Z @.Zﬁluldr hgstp]rdjs;ﬂ&sﬁrcnp a@athode

raﬁ%’fﬁi@%} Snify Fav Bt antpr stroksich %Pserfaa@ SEeoD ave
incte! érﬁgng:gtﬁgeth{ngg)az %Iﬁpﬁlt‘é &l eyl unified cache (L3),

and/ or any ot he table structures to store data.
[0063D59] Thhyeoerssarsy stemrR000 inbagral @0 h A udaynqarharemass storage

e e R e A N e Rl

inchfledHdph ¢ dNREBEY df32h 20 disk dRi9Bs, COMmphdtldBkIBRAD ﬂﬂvc%oz%d digital
via a bus 2040. The volatile menory 2032 may be

vetisptpe dissn @YD YnG friedsr onous dynami ¢ random access

[0 [r/gr 3;["1%: 11%%%6 01%j &%56 nﬁagfnaqso in rae§ g%ﬁgﬁﬁ%{c\étlé% g?\i'\l%e such as

nam Cc random acc

a nicIREhOsN aAE®Sik iNRFREY caf SRANYiligne tathafgyofatabesith yﬂemat
random access nenory device, The non-volatile nmeno

corzglstarsma BeWoRp| EhpFAreRuRgatiandiyk hesweanthe p@aassehwtem 2000
e%vér @é:%g%é cﬁq{ek ork rc@ﬁ@é%h?g s rc(ﬁgie AR fe” €ad

on y nmenory or any o sired type of
conmentisry adidyitat subsEORGine '(DSL}Q rageleplsmone 181y sd eru00dcpraye

al so inc| d an interface circuit 2050 that is coupled
SYR P HPRFE CBBAGC: The interface circuit 2050 may be

[0068P! eMRALECkoURL fiueddidel) 2088, thIbRPEARSiHANI, el
as an Ethernet interf ace, a uni versal serial bus

StO(algSB)sylcds) m80dangém ehcandtoork mipub¢ cuntplied pg@ledfO controller

20| b BdrerFBAE] RS B Bt aBag vt

pr&@ss@pmtb%gnfnﬁm‘i&@e With efef 1ﬁ§@c dé’vfc@?éb PO oulhie dbﬂ!@é(%)
devi ce(s) 2060 permt an individ to enter data and

20 hamass staregs davécefy) 8086 st ontho octwosk viertharpuse20401ad the

nﬁ&@ﬁ%%u@&%b&ﬁfs) 2060 nay be inplenmented by a keyboard,
a nmouse, a touch-sensitive display, a track pad, a

[0066pCKk Wallt the&i@nip@ﬁ@t&h SowraiAd/IGr 7 ardvddpicted SoRpiaicl bddtks

system [ 0062] One or nore output devices 2070 may al so
withn the RFRSEPSOF SYsEm RR0Q, theupgtaqns performed by some of these blocks

may be integrated within a single semiconductor circuit or may be implemented using
two or more separate integrated circuits. For example, although the memory controller
2012 and the I/O controller 2014 are depicted as separate blocks within the chipset
2010, the memory controller 2012 and the I/O controller 2014 may be integrated within
a single semiconductor circuit.

[0067] Although certain example methods, apparatus, and articles of manufacture
have been described herein, the scope of coverage of this disclosure is not limited
thereto. On the contrary, this disclosure covers all methods, apparatus, and articles of

manufacture fairly falling within the scope of the appended claims either literally or
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circuit 2050. For exanple, the output device(s) 2070

may be inplenented by display devices (e.g., a light
w@nioBM1680 di spl ay (LED), a liquid crystal di spP@HUS2007/074244

(LCD), a cathode ray tube (CRT) display, a printer

and/ or speakers). The interface circuit 2050 may

i ncl ude, ~anong ot her things, raphics driver card.

undlqydigafocttne gfreqeialests. 495 ?@mﬁg herggh the aboverthsalenss gxpanple

S r
S O B S e R R
haidnatd) deshbhldppnotideka sactdsydtemsese nieadigliltlissktivdrandahould not be
coppact di sks and drives, and digital versatile disk
coqsd%dc %%Aamalpgvﬁgparfl@dea}t i fientsrp ier 464t Y PERH of Bogelosed
har@8MrkSPwArRCAndAs eIt SichQRofRMCEntddf &eluSively in
nodem or a network Interface card to facilitate
hardxehargduoicldat sofiwart esxlueivelylin diompatesrsn yome gombination of
h et wor k Thggﬁquunication i nk between the processor
ardWarc SYIYHE "tHE™Y#¢wor k may be any type of network
connection such as an Ethernet connection, a digital
subscriber line (DSL), a tel ephone line, a cellular
tel ephone system a coaxial cable, etc. [0065] Access
to the input device(s) 2060, the output device(s)
2070, the nass storage device(s) 2080 and/or the
network may be controlled by the I/O controller 2014.
In particular, the I/O controller 2014 may perform
functions that enable the processor 2020 to
communi cate with the i nput device(s) 2060, the output
devi ce(s) 2070, the mamss storage device(s) 2080 and/ or
the network via the bus 2040 and the interface circuit
2050. [0066] Wi le the conponents shown in FIG 7 are
depi cted as separate bl ocks within the processor
system 2000, the functions performed by some of these
bl ocks may be integrated within a single sem conductor
circuit or may be inplenented using two or nore
separate integrated circuits. For exanple, although
the nenory controller 2012 and the I/O controller 2014
are depicted as separate blocks within the chipset
2010, the nmenory controller 2012 and the /0O
controller 2014 nmay be integrated within a single
sem conductor circuit. [0067] Although certain exanple
nmet hods, apparatus, and articles of manufacture have
been described herein, the scope of coverage of this
di sclosure is not limted
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thereto. On the contrary, this disclosure covers al

nmet hods, apparatus, and articles of manufacture fairly
w0 200BHngo6M t hi n t he scope of the appended cl ai PEI/ES10DEO74244

literally orunder the doctrine of equival ents. For

exanpl e, al though the above discl oses exanpl e systens

i ncl udi ng, , anong ot her conponents, software or
Whatrisglaimedisecut ed on hardware, it should be noted that

such syste ely illustrative and shoul d not be

con%ideréﬁgggaﬁﬁﬁgﬁfﬁgg In particular, it is

contmemitbahe tbrivhabr moye wansélon cebntt b€a dulsctidgachtion within a

. hardware, software, and/aqr. fir re conponents couyld
tumgep eg\é@(}g? é@)s%r){laqr ﬁgait@’é f[r}gnql%?lﬁ%g Hcen tv_@( (?(Pfé io% 2 pﬁquﬂﬁy of
no%égfagé’é@{a@ed \@fﬂ?? "d\ﬁﬂe‘i’&k ¥orhfhuhich YR &wBk %l?glr%% transition event;

nbi nation o ardware, software, an
andi rmvare. What is clainmed is: 1. A nethod conpri sing:
nmonitoring for one or nore transitjon.events 9f a
sub&%“reir%t@% PR Mg asHAN L ChyGrb e pybgcrihes dtation In response
to GHEGMEIaRREdFInad h@Rbér FShntitionN tRGtPRIMBER: HiMe pBase shof
a plurality of nodes associated with a wireless '
roagghginanagemanh raqeesibeking genygorersht infemmsition @spoeiptadtwith the
on @R RN AN NG, L 0ani ng managenent request at the
Subscriber station in response to detecting a
predefi ned nunber of transition events within the tine
period, the roam ng. nanagenent request having
Eransi ti OENBRES (TSAHREIER | ny e A BEHNE HoRam e

R e B E b Al e ool (AR L MR chled with
at leeqoes bf canpidnsdentgentegtiangjtion timgstesp, thansitiog reason, target
., information assocjated with at | east one of transition
1danéﬁact1°Pi RS IR £ esH (v fRe Arrpgth pdiqaie iresgtved signal-
to-h&18S MlicatoR! @Sl midRMNek frb s ldoMsteRQHI feleilv8 S8t tiviGadd Qhr
recei ved signal strength indi'cator, received signalto-
chanoikassé¢sapicetatfench ofrtheond or poxedransitionwivergs.hy st er esi s,
receive sensitivity, or clear channel assessnent of
each of the one or nore transition events. 3. A nethod
as defi nadmbthog hatidfinkdfibblalign fﬁﬂﬁ@%rdoﬁiﬁﬁging eERF@thpg
_ Information associated with each of the one or nore
informegivntapmeiassdetitls cach of dhrepnerar mote tiapgnan eyt teeengrate the

naﬁﬁﬁ8fgﬁ%{ﬁﬁMnﬁﬁo@‘”EthOd as defined in claim1 further
conprising increasing roam ng hysteresis of the

subscri ber station prior to generating the roam ng
managenment request . , , L . .
4. method as defined in claim 1 further comprising increasing roaming
hysteresis of the subscriber station prior to generating the roaming management

request.

5. A method as defined in claim 1 further comprising transmitting the
roaming management request to a node of the plurality of nodes in communication with
the subscriber station, wherein the node comprises at least one of an access point
associated with a wireless local arca network, a base station associated with a wireless
metropolitan area network, a base station associated with a wireless wide area network,

or another subscriber station associated with a wireless mesh network.

20



5. A nethod as defined in claim1l further conprising

transmtting the roam ng managenent request to a node
wobooshmspd ural ity of nodes in conmunicati on w REI/US07/074244

subscri ber station, wherein the node conprises at

| east one of an access point associated with a

wi rel ess | ocal area network, a base station associ ated

with a wireless nmetropolitan area netwrk, a base

staki on as I

St o) on, SORGRRRLE M QRS SRR SRR P i
manhgeehens sesp@sh froet waode & thé\pmedlhp df acded éf cmﬁmmmﬂmwml the

1 further conprisin rece|V|n am n enen .
subsgu A REREORy BETOLHBY %aa?gem?@t pRnse P yﬂnsg PR i formation
ForGRETHHRESERT sBRoMd RdhehaRHERE | Tﬁr%fsuﬁ&ff‘fﬁobxoﬁau&nhe roam ng

managenent response having configuration 1 nformation
for the subscri ber statlon to reduce handover of the

subscri ber st ation s defined iin claim1l
further Z*o%tﬁ‘Pé aefglcﬂdd% {D{Teﬂ”ﬁqgﬂlgﬁ omg)pémg adjusting one or
mot® B3 fuFRfoh 9B5thekubRAbSURERNItE BIdusé BiddeRert oF th&BS&iber
handover of the subscriber station based on
stai@hbasgd patcp@ﬁ%gurmmlnﬁxm@homf AraanERg mgnmmgbmmnse from a
no&e %pcoms unlca h &ift0 ﬂg b%cﬁ@ew ol % gonfwI anlon 1ﬁforrnat10n
?at i'on, ' Phe gur-ation 1 or
ha\kiﬁg’ hffgrrmamfoa raRRdica€odl \aisls @tClba’stt ede of tedhsatit ﬂcﬁ%tro@mﬁngfysteresis,
transm.t power, roam ng hysteresis, receive
rece R SPRSIitYy cleal charnel pavspunent s seanigacandidate. oani ng
candi dat e. 8 An article of manufacture including
content, which when accessed, causes a machine to:
nonit or fAmrarticie obmanmiiaetuta bl ing@oneue mthschokhan accessed,
subscri ber station within a tinme period, the
causGha BIRFHBE 1St ati on transitioning between two or nore

nodgsyn@br forBhe! Bﬂnbﬁé&ra@lfsnf(‘)ﬁ@@én@%ﬁ@ %@Eﬁﬁjer\éiahbn ithin a time
wi rel ess conmuni cati on network duri ng each transition

perénd e, subsatibgestetiat Earitonsrs egw eartagenamnire nedusedta pdurality of
h b tat det ect |
nodih SR 1Ak REABaT ot SOpaNalER B Syt ARt h P Emdian svgnt

anderi od, the roam ng managenent request having
transition event information associated with the one
or BPIEAE pAPRININE GRANEYARETY requiestAh thersubsdribepstation in response to

detrer@tﬂ%f ﬁ?&&{ﬁeﬂ%u%%fe{ &etg nsﬂloﬁle%rﬂ% %thm%%? ;{eﬁ%d the ro atmlng

&n accessed: he mac
mahhgnicd@dqugst aviag eraBsition eapue Siforatigt asyoatatddgvigh theqme ot
havi ng. i nformati on associated with at | east one of
mor¢ HARSHIGFYCident i fi cati on, transition tinmestanp,
transition reason, target identification, source

9. An article of manufacture as defined in claim 8, wherein the content,
when accessed, causes the machine to generate the roaming management request by
generating a request having information associated with at least one of transition
identification, transition timestamp, transition reason, target identification, source
identification, received signal strength indicator, received signal-to-noise indicator,
transmit power, roaming hysteresis, receive sensitivity, or clear channel assessment of

each of the one or more transition events.
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identification, received signal strength indicator,
recei ved signal -to-noise indicator, transmt power,

WO 2R gohyst eresi s, receive sensitivity, or CPEEDS2007/074244
channel assessnent of each of the one or nore
transition events.10. An article of manufacture as
defined in claim8, wherein the content, when

accélsedAncuiice sf mrauligiar #alefised wlars® wheast dy content,
[
Whg%é %Eecr%g%:e cc’au?{ws th@%lg?nﬁiﬁg & rrl*élgtgﬁseesnlrgﬁ%ﬁrg&aﬁ{eﬁr%fs fqhe subscriber
stagioh pndneto@fenmﬂmg‘ the troaneing snadefdnnend réquest! ai m 8, wherein
the content, when accessed, causes the nachine to
transmt the roam ng managenment request to a node of
the 1pl uralyi Idc10hr RAAES R éécH@m{Qd ﬁlaélélﬁPS Wittdheih lﬂ’?e content,
subscri ber station, wherein the node conprises at
whiee astesdecapbesathe aackins tqomnsmlmas oginahg thankgdmant request to a

irele I ea net wor k oci at ed
nod ¢S &Y Bbatlesth Sbrreiidh O ReuBiaes Tgige et
theSiodk ic@t‘ﬂﬁﬁ%%@ Atk \Wrbh adcld ﬁ&h@%&dﬂté’&wﬁh QaviRGENE Al arca
or anot her subscriber station associated with a

netywiorle|adgse stalson fnsewmqk withz wisglessrmétedpelitgh apggmetweienkus base
sta? gn 955001 t%g Wlﬁll %f:]lr%nss wide a?ea%e?worﬂeorca%%h%lrr] gubswnber Sgta‘uon

assﬁala&gemﬂztwhe&@@ﬂnsﬂlﬁdwmka node of the plur aI i ty of
nodes i n conmuni cation with the subscriber station,
t he roam ng managenent response having configuration
| nf Qrmt IAancu’II EOIC ?1 Per AS%EH&[H‘E&I%% g,QVI{e?QH(ﬁ% contet
handover of t e su scrl er statron . An art
whomacfeatd ucamsasthe efacined ta recelvai masmng\mmegamdnln €csponse frorn a

when _ accessed, cause the ne.to adjust
HO%h%g tg? phygliy ebRgdey it aqmlgﬁgl%@rowgh gla?b%l e St%tfdaf Sht?n
matngng RAHEE AP ARN S se BhivinD %oéﬁgqﬁatdnhﬁfor&taﬁ&ﬂ R 1RAR B rar

confi gur atl on infornmation of a roam ng nanagenent
statiess fporedeccfirandoer nbthe subsceibamatationat i on with t he

subscri ber station, the configuration information

havi ng i nformati on associated with at | east one of

tr am§m t ARQiEEle of aRaf RSy StRARSd &y claﬁlﬁpglwflﬁ:rem the content,
sensitivity, clear channel assessnent, or roam n&p
on

when ﬁ@nwsiecauwhemoamée adiyst angop Mose ﬁfglﬁgarettxoaﬁ ef
suﬂggt%ér%{ tltog t&rg r(“lE antdg{;er ori}?l% Jubgg%{b%r §t5§5¥?ﬂ> ?%rgﬁg‘ﬁation

scriber s

inferigiohidf@roshiaginhagsradns lr&speﬁ]serfgorb @tnw@ﬁl dommlcmmemth
nodes_of a_ plurality of nodes associated with a
thevﬁub%qr@%st%t&ﬂﬁhﬁ C@aﬁ%rﬁt% infrmetign hrvige axermatiogmssaciaged with

at 1%%5‘% Bhe o PRLRN t rogt%ﬂfg Iﬂlgsfé[ies‘?so ?Jc@fv'e\é%lls‘ftlsﬁ@u P& hhfnel

e transition nonitor ener at e
assessment, or roaming candidate.

14.  An apparatus comprising:

a transition monitor to monitor for one or more transition events of a subscriber
station within a time period, the subscriber station transitioning between two or more
nodes of a plurality of nodes associated with a wireless communication network during

cach transition event; and
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roam ng managenent request at the subscriber station
in response to detecting a predefined nunber of
W@ ewse1aspon events within the tinme period, thePCUHEIIONTY074244
managenent request having transition event information
associated with the one or nore transition events. 15.
An apparatus as defined in claim14, wherein the
r eqﬂé@ﬁue@éﬁ’é?rﬁ% PPt YR EPYUPEE the trasiqiamaniorie geresatc a
roa%}{% Hﬂmb Q%E aPER %ﬁl!)s%hﬁgr S\Mtfolﬂ 1ﬁ‘tres St?s%tt a&gctﬂfg a
transiti |de ication, transit I me ?anp,
pradefimsi Itu'ndm o Easutjont azreg‘etwﬁmhe ﬂtel tfme:pdno(dnthesoammg

identification,. received s strength. i ndi cat or,
mann%%f‘é‘F%BeqélF%jg‘éYmg &aﬂ%P%%Gquﬂg} APEtion pFsoRiafy 1Hb rOne or
nmﬁgagﬁﬁﬁbd¥xshgre5|s recei ve sensitivity, or clear

channel assessment of each of the one or nore

transition events 16. An apparatus as defined in

claim 14 furthe i Si.n terface devjce
o P anaAtonpas G AF o R dadaridnt Pirsist Bt P B gepigist &
corﬁigbtréhﬁto@eﬁaa{el atﬁéq@ést Hﬁd@gsmmnfaqmﬁb@@teu%tMttlast &€ of
scriber station, wherein the node conprises at
transataest idenieficstionrfransitien élnp@tamp, trersdidoratcaspnyiarget glentification,
sodll\rncefr ﬁ egt%’f%catlgﬁ areceell\rfee 51%nat1 V\ﬁ? th %dlc%tso? r‘sc‘ée&ll\tfeicp srll%naag-%o-%m%é ed
‘eSS’ e area ; ase
indsdaddr] @insAE SRS aR] le)drn\ﬁflgt ﬁys&rmg edcebs sm@kev@ eaclBatavatide]
or another_ subscriber station associated with a
assghyanbeeath oh theemaor Rora ransiipragysaat us as defined in
claim 14 further conprising a network interface device
to receive a roam ng nmanagenment response from a node
of tihe plAmrappatajusal dobeteisinichuimddrfunth@abimpnising tametierk

. Subscriber stati.on, the roam managenent
intgrlape CgVIER Mt gLt P& FoATmNg PR BRUER G & abGeeh Baplurality

of ﬁ&ﬁ"s '119 BorhRuhRHHGEW IR ARAY 8 cr®Er {iforS %%Fe'iﬂ fae rnoaé %ﬂlﬁ’tﬁ‘ses at
An apparatus as defined in claim 14 further

leastmrprqf si ra.gceas pant asgtumat:dl orthadyindessriotad aicaorieasle a base station
ste esis of the sub cri.ber station

e PR R e B St AP AP HE e s BEcidtla bftn o

wirtRRAgefRita A@FUAS br AfbthARuBRPBEA 4P ASsHdeidd W Hh b Wireless
claim 14 further conprising a configuration adjuster

meplpnetjotlst one or nore configurations of the subscriber
station to reduce handover of the subscriber station
based on configuration information of a roam ng
managenean dppsRare défi ia chied 4i fortbarestiprisakiagiRtworkh
the subscri ber statiaon, the configuration information
interfage Ki§VICREQICREINE B FOMRIEE E1eapeINGA Fespaise|feos f ngfolghe plurality

of h6 AR $MEdmmunication with the subscriber station, the roaming management
response having configuration information for the subscriber station to reduce handover

of the subscriber station.
18.  An apparatus as defined in claim 14 further comprising a configuration

adjuster to increase roaming hysteresis of the subscriber station prior to the request

generator generating the roaming management request.
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power, roam ng hysteresis, receive sensitivity, clear
channel assessnent, or roam ng candi date. 20. A system
w@epoiesdcig: an omi -di recti onal antenna; and BCT/US2007/074244
processor operatively coupled to the antenna to
nmonitor for one or nore transition events of a
subscriber station within a time period, and to )
genéPat e AR appaiHusgs fahnggarskimrlddudher camprigiag a configuration
: r 0
s EANES o Bk ch R IRANSE (Bl Wb Pro e
harpiew eroef, thavieéhseritser tstagios bixed onlwenfigirati oromfdriansn bf @ aming
bet ween two or. nore nodes of a plurali f nodes .
g R FSTORE (HTa RSO GOEVRRSAAT Cat B SHRSe o ation, the
cotur DS ARPMbAGH BIVid PR FEMRALN 2800188 A 1REoTQF B R Smit
managenent request I ncludes transition event
powerf, crameEhg bystarsseotatiensensitifity, lnécap nleanoel aysesememtaoisioningry
events. 2 1. A systemas defined in claim20, wherein
cal} (gat?)rocessor is configured to generate a request
havi ng i nformati on associated with at | east one of
transition identification, transition tinestanp,
tranQiti drsyseasemprisgtgget i dentification, source
[ de%hﬂ%ﬁa}ré&% a]tra% sl yed signal strength indicator,
received sighal-to-noise indicator, transmt power,

I oaliphgchyns bpsresvdy caplal téehSansiraity intonitoOfor ©h€af more
channel assesspent of each of the one or nore .
trapgitigrse et P @pehicsibengation wihin @inagspegiod; #islfoigenepigianfoaming

s e S I S S e T
nugbararfatankigoh becntoaithingheramageriedit request. 23. A system

as defined in claim?20, wherein the processor ia

confvv[%ﬁm% o sEDSTHPeisYatigRdragpitings Retyastt MRRTARP SRS IBY Oftehe
phﬁéﬂﬁ? oF hORE asdotat@NwitiPa KEEHEE chand R EtiorPletivb&k during cach

subScri ber station based on configuration infornmation
trapditien eveatriandg nmanagenent response froma node in

conmuni caf i on with the suk%scri bter 1s(%atti on,. t he ¢ inf r

confgUT A T O T RESTMEET O A Hd T HE G IREET8H Cvert miormation
ass8&iaRdivaiietlc Whi Br @brd ©asiticARee@E. transmt power,

roam ng hysteresis, receive sensitivity, clear channel

assessnent, or roam ng candi date. 24. A nethod

co i si ng; S : r S

of mgg os %asyg%ﬂi. é;st (Legﬂ%i ﬁﬂ&%l%{ V\%@gwhgegﬁg A6 r8lesrRl Wiltldube o
generate a request having information associated with at least one of transition

identification, transition timestamp, transition reason, target identification, source
identification, received signal strength indicator, received signal-to-noise indicator,
transmit power, roaming hysteresis, receive sensitivity, or clear channel assessment of

each of the one or more transition events.
22. A system as defined in claim 20, wherein the processor is configured to

increase roaming hysteresis of the subscriber station prior to generating the roaming

management request.
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comruni cati on network based on transition event

i nformati on associated with one or nore transition
weresussod a subscri ber station, the subscri bePCHUSRDDOT4244

transitioning between two nodes of a plurality of

nodes associated with a mﬁreless comruni cati on network

during each transition even and generating

confBgur &t fyseten #fdsfingd inoplal ﬂb?o HeTE Y fegrpessyords earfigyred to
adjhgat Fdioy ﬁ{%g@&ﬁ@eﬂggog@@ 1?3%9%1 LR rddife ﬁéﬁ%ﬂ H8he

Ined 1n clarm erern
su‘t&dmbatstalmgn bbhedoneoafigimatien indelamtionwph iremsing djansgdnmat

the one or nore nodes at a e contyoller nf| red.
respensediast § 8ode ﬂ@&ﬁ%‘iﬁlc%’&ﬁdﬁa&ge W5l %&aﬂpeqfﬁ%&) fgugRHon
1nf§rrﬁ5¥f$ﬁ h'a(i‘mg QML SR ds%u\%& @Jlth helcadRRe bF Refsnsit W&nroarmng

. A nmethod as defi ned | 'ai m 24, wherein adjusting

hysttttesm,rrecawe P06 ViINp dhésir chmncl sesssaditust ioagirgn@ndidateor e

configurations of at |east one of a node in

comrmuni cation with the subscriber station or a

nei ghbor An@e@o@tompasini@de in communi cation with the

subscri ber station, and wherein the one or nore

c onhdjgsting aneres nmnpode§@f atplyrelitytof spdesoisaciaed ith a wireless
COIB%\A%ICHU(]S]I‘P 1%62[16 g(a‘tl);%ég(i §1:1Tgr§utlsm(§1r76ev%§{ 1\1/1?%1'%1%? 8n ‘éss\a/ |61tf'1‘}/e &{hl onne or
moe¢ BhiBitdh dvienfsRER sCRIEbESNnIGO SLBcHBE statfoh@fiusifibning

handover avoi dance request in re onse to receipt of a
betiwgand i nores 2§ & BRIty ga@@ﬁs asyeEat wﬂ@ A &vifglesg Ge|unication

i ncludes the transition

ne@&gggyﬁr%%)é%lq?%ﬁ&k%&%g\ rrgt hod as defined in claim?24

f ur pbreratognenfiginatong ere@naiion gorahé swgueldr stagina oy edjust one or

avoirg_ance. resgﬁg e having configuration informtion
MOfe, FOTL}EUFalions o sgpscHRe Si98cr i ber station, a node in

comuni cation with the subscriber station, or a

nei ghbor node of the node in comunication with the

s u b§6 ri bérmsthed rodefirkd in Aame Choshersinddftsting th'en)nc Ioa more

further conp r| Si transm n

o BT ROTE HE 5% G 8P ehf P i SeLe sl o
reciRBAGRINR Bt HaﬁécWéB §60iddte réfrbt feiHh atnb@din d@‘nﬁﬁméat@a with the

havi ng i nformati on associated with at | east one of
subseabfatiopower , roani ng hysteresis, receive

sensitivity, clear channel assessnment, or roan ng

candi date. 30. A nethod as defined in claim 24,

whepei n hecthbdaaldfinedoh clagales, wherein adjusting the one or more

nodes comprises adjusting one or more configurations of at least one of a node in
communication with the subscriber station or a neighbor node of the node in
communication with the subscriber station, and wherein the one or more configurations
comprise at least one of transmit power, roaming hysteresis, receive sensitivity, or clear

channel assessment.

27. A method as defined in claim 24 further comprising generating a
frequent handover avoidance request in response to receipt of a roaming management
request, wherein the frequent handover avoidance request includes the transition event

information.
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conprises at | east one of an access point associ ated

with a wireless |ocal area network, a base station
W@®soi@ied with a wirel ess nmetropolitan area PEL/USRT/074244

a base station associated with a wirel ess wi de area

networ k, or anot her subscriber station associated with

a wireless nesh network.

28. A method as defined in claim 24 further comprising generating a

frequent handover avoidance response having configuration information for at least one
of the subscriber station, a node in communication with the subscriber station, or a

neighbor node of the node in communication with the subscriber station.

29. A method as defined in claim 24 further comprising transmitting the
configuration information to the subscriber station via a roaming management
response, the configuration information having information associated with at least one
of transmit power, roaming hysteresis, receive sensitivity, clear channel assessment, or

roaming candidate.

30. A method as defined in claim 24, wherein the plurality of nodes
comprises at least one of an access point associated with a wireless local area network,
a base station associated with a wireless metropolitan arca network, a base station
associated with a wircless wide arca network, or another subscriber station associated

with a wireless mesh network.
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