METHODS AND APPARATUS FOR PROVI DI NG A HANDO VER CONTROL SYSTEM
ASSOCI ATED W TH A W RELESS COVMUNI CATI ON NETWORK TECHNI CAL FI ELD

[ 0001] The present disclosure relates generally to wirel ess

comuni cati on systens, and nore particularly, to nmethods and
apparatus for providing a handover control system associated with a
wi rel ess conmmuni cati on networ k. BACKGROUND [ 0002] As wirel ess

communi cati on becones nore and nore popul ar at offices, hones,

school s, et RETHODSSIGH W PHATELSEFOR ROV ASING A TANBORIEICEDNTROITRY

work in tan 0 neet or conputing and comruni cations at
anytine and/ or &Y&Wr@SQ@ME&WﬂHAWLE%C@WUNI@EI@N ty of
W rel ess communi cati on networks FRROREL to provide a wireless
environment with nore conputing and/ or comruni cati on capability,
greater nobility, and/or eventually seam ess roam ng. [0003]In

particul ar, wreless personal afﬁélﬂféxgﬁ;lfﬁLb\APANs) may offer fast,

[00061] The present disclosure relates generally to wireless communication systems,
and more particularly, to methods and apparatus for providing a handover control

system associated with a wireless communication network.

BACKGROUND
[0002] As wireless communication becomes more and more popular at offices,
liomes, schools, etc., different wireless technologies and applications may work in
tandem to meet the demand for computing and communications at anytime and/or
anywhere. For example, a variety and/or plurality of wireless communication networks
may coexist to provide a wireless environment with more computing and/or
communication capability, greater mobility, and/or eventually seamless roaming.
[0003]  In particular, wireless personal area networks (WPANSs) may offer fast,
short-distance connectivity within a relatively small space such as an office workspace
or a room within a home. Wireless local area networks (WLANs) may provide broader
range than WPANSs within office buildings, homes, schools, ete. Wireless metropolitan
area networks (WMANS) 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.
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stati on of exémeple handover control system of FIG. 2 may be configured.
[0009] FIG. 6 depicts one manner in which an example AP controller of the
example handover control system of FIG. 2 may be configured.
[0010]  FIG. 7is a block diagram representation of an example processor system
that 1:hay be used to implement an example wireless communication platform of the

example subscriber station of FIG. 2.

DETAILED DESCRIPTION
[0011]  In general, methods and apparatus for providing a handover control system
associated with a wireless communication network are described herein, The methods
and apparzatus described hercin are not limited in this regard.
[0012] Referring to FIG, 1, an example wireless communication system 100 may
include one or more wireless communication networks, generally shown as 110, 120,
and 130. In particular, the wireless 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 alse 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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[0008] FIG 5 depicts one manner in which an exanpl e access point (AP)
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pressure mouitor, etc.), and/or other suitable fixed, portable, or mobile electronic
devices. Although FIG. 1 depicts five subscriber stations, the wireless communication
system 100 may include more or less subscriber stations. '
[G014] Each of the subscriber stations 140, 142, 144, 146, and 148 may be
authorized or allowed to access services provided by one or more of the wireless
communication networks 110, 120, and/or 130. The subscriber stations 140, 142, 144,
146, and 148 may usc a variety of modulation techniques such as spread spectrum
modulation (e.g., direct sequence code division multiple access (DS-CDMA) and/or
frequency‘ hopping code division multiple access (FH-CDMA)), time-division
multiplexing (TDM) modulation, frequency-division multiplexing (FDM) modulation,
orthogonal frequency-division multiplexing (OFDM) modulation (e.g., orthogonal
frequency-division multiple access (OFDMA)), multi-carrier modulation (MDM),
and/or other suitable modulation techniques to communicate via wireless links. In one
example, the laptop computer 140 may operate in accordance with suitable wireless
communication protocols that require very low power such as Bluctooth®, ultra-wide
band (UWB), and/or radio frequency identification (RFID) to implement the WPAN
110. In particular, the laptop computer 140 may communicate with devices associated
with the WPAN 110 such as the video camera 142 and/or the printer 144 via wireless
[inks.
[0015]  Inanother example, the laptop computer 140 may use direct sequence
spread spectrum (DSSS) modulation and/or frequency hopping spread spectrum
(FHSS) modulation to implement the WLAN 120 (e.g., the 802.11 family of standards
developed by the Institute of Electrical and Electronic Engineers (JEEE) 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
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bel ow. Alternatively, the AP 150 and the router 152 may be integrated
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[0021] In the example of FIG. 2, a wireless communication network 200 may

include a subscriber station (STA) 210 and one or more access points (AP), generally

shown as 220, 222, and 224, The wireless communication network 200 may also

include an AP controller 230 operatively coupled to the APs 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 TEEE 802.11 Task Group v (Wireless Network Management)). Although FIG. 2

depicts 2 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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WMN. In particular, these wireless comunication protocols may be
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246. For exanple, the NID 240 may be a network interface card. The
subscri ber station 210 may receive and/or transmt data via the
receiver 242 and the transmtter 244, respectively. The antenna 246
may i nclude one or nore directional or omidirectional antennas such
as di pol e antennas, nonopol e antennas, patch antennas, |oop antennas,
m crostrip antennas, and/or other types of antennas suitable for
transm ssion of radio frequency (RF) signals. Although FIG 2 depicts
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antennas. For exanple, the subscriber station 210 may include a

plurality &Zﬁa@utheﬁamtbecalvwdh@%mnbar sation 2 way wamﬁ%ﬁf TERgs st put
(M M) Systc%%rﬁée%&%ﬂﬁaemy%d 186 QESRIagl Aa BBYe AP 293, A BER6TEL | ON

associated with one or nore transition évents of the subscri ber
station 21Caltemativaly ﬂ@a%mrwé:ietop@ntir@\ﬁémpamm tha dogegctiorewitshgt i on 210

may transi tdon.Betus 1% qﬁﬁbfél?edqo unb F?f e Ap2AQhdn Kind he

subscri ber station 2 ne AP to ano e For conveni ence,
the terns mm%v@ct&rdmw,ah@ﬁdﬁbfthagnnb@mweﬂt thwmhqﬁ@éml,ﬂ

Lhr oughout 1y & (36l st Do/l L sb0ob Nt &b ABSLARAR, AL sdsGBnect i on

with a subsc er station om an t 0 anot I n one exanpl e,
t he subscr istdion 81 GmipmarBition nwdmtﬁamsthvz ABR20 10 thoARRE4. ofrhardevespf he0 t o

the A" 222.hecausgl e SUBAGEIDEE 296 Ak) 8l PIQuIRMNIIRY SoPMls il A aNOC

froma coverage area O 0 a coverage area of the AP
222. In add2#ion or alternatively, the Al' 220 nmay be operating at

Cranst of r oq VAT eI Bids e ke 0GBy BEL il bR Y °°
Accor di ngl yreqaenh bandoves of Bf stblseibensiztmot2il @ (e.gvi hiatd hahdovsy b@chdnb@'rer,st at i on’
210 may ocg gfterl?]% d’&"?z%”et% gelﬁ%ﬁe g}%%pang‘nethandoe‘ T rr%onztbr iéfrfb n?an%(?{uﬂn

1t he SUbSCI’I efr ‘'station NSt on roam 0 to
t he AP 224 .or Acksingisiticn e\ceﬁtsbﬁéte sdncréet station@il 0 ithine teueysdod. b'ﬁre station
210 may oceur. bet ween & AP620, and. -t he AR, 22 Sapdover
noni tor 26 I|lra°"'errrntl)?ll}lttoor t Of a eétoanc ? i Ihmldlr? 1 Cal ﬁeéu(%gtfzh%g%%ﬁen?
handover ofsultslmebes sthg@rl 106f 2 mtdfinahmader Qfetragsmortmnents bemdwulan thedimfiet
handover, sof.t one._ex v

oo ot et S¥iisp Shdas PRl PSR TRt Proelle s BARYED |
subscri ber nsinétbi 260 n2d@etatrhine whahctrltlmammm @fdrans‘rﬂm dventsiwitien thedimd or 260

may detect a ndi t.i on icati. of frequent handover of the
subscri ber pg?%c{)‘niXS?led?iBled&glﬁg%I%ié@?i‘i ned nunber of transition events

occur wi thi[#026he tlormeoifriedt kaadgyer, tHeicmeﬁgutaitnsiaﬂJ'nﬂer %'Omysdm';ttohén one
m nute). For_ex rm ne whet her

26

The nonber SbPor Antsions o B EDXbeiTRot Ao eRe B FERSLS BEieS
predefi ned hyhéleﬁ.h@écdlve FGIRGIYT andistailedr EHaentpl tssinantd vate exdrysle, the
configuration. adj.ust 2 ust .o nf i tiqns of
e e o e tkiR bt 2o BB ATk MRl Bles S RE e SRt §on 318
hyst er esi ISm fegﬁﬂsm d?teﬂﬁigtalcdndnyon iadicHtioe oﬂﬁ@@&ntmamelofaﬁsemmmnt . In
one exanple, .t C ur at uster,, 270 adj ust r i ng
hyst er esi s Sfon g RipUTEHastpe eqnbigy, l}ﬁ°“2"fﬁlsﬁeﬁ2@éﬁo%?ém‘t"8wg‘gﬁ]8r@ti ng a
czzti)(r)ldl TI on Idi’fﬁ&&llaé ln\éegn@Ifstl%ﬁngﬁ]bI@ﬂEenhfﬁgﬁh_ @Mﬁ!hd siftted HSmé‘aﬁbﬂ’Gﬁijber station

n pal’tl cul ar, con rati.on ust er eterm ne
whet her a awime?léﬂ@é “il thy y[a%%ﬂgrﬁraaﬂ@%ﬁ 35&49@&4’2 ’;2%%? 8% ansni t t ed
from an AP i@t & fahn@iy déhdlh'atéh_eﬂ&umﬁﬂobﬂe tits@bskaier &aﬁbu(mg ,
the Al' 220) and_a signal transmitted froma roam ng@candl date Al

that may proWivHEISHOTERBUEHILEFVies 418 dR° 2120 (RT RidFelcets

communi cat T ghekivh Qtﬁﬁstc(&'?@may iR RPoring hysFe%ms@fmh&cmseh Station
configuration adjuster may i ncrease froam ng gst eresi s of the

subscri ber é@.bxménqdbmhwdmﬁ@rh@ﬁ%mfhm@lé ohht ﬁfgu fhorsahsgrbes station
threshol d. of$miy Fgain 4 gredtBQIFHORE il Bl SHeAth ONsiglh® BRWeH §ftHer € 2
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subscri ber station 210 before transitioning fromone AP to anot her

AP. In addition, the configuration adjuster 270 may al so adj ust one
or nore configurations based on configuration information fromthe AP
220 and/or the AP controller 230 as described in detail bel ow

[ 0027] The request generator 280 nmay generate a roam ng nanagenent
request including transition event information associated with the
transition events of the subscriber station 210. For exanple, the
transition @¥@RberisRHO PRIURRe MB¥itioRik 48R ohE AP bricBitr WEe M ddditealthon
information, transition tirnestanp information, transition reason

i nf or mat i orfonfizrgjien afiuaer 370 mexlse AdIRH 0BT PRI FONTigETAHeNS YRYARRI fi cat i on
I nformati O%nﬁgﬁﬁoﬁ%ﬁoﬂa%ﬁhoﬁttﬁeemiio dn%i‘ R P cohfrtiel 230 dafdedcmBad AN,
recei ved si to-noise indicator (RSNI) information, transmt power
i nf or mat i orfietaildaling hysteresis information, receive sensitivity

| nf or mat | oo c'ﬁ@&ec@&@gaﬁtdt&ag@ﬁﬁggafm(e%&mfngm;ﬁgec;deme@ﬁﬁoc' at ed
W th each of the transition events of "the subscriber station

[ 0028] | n gérdyding trankition pegnsinforpstiongeneiptesl with therransifioy avants oftheray
denti Ty _eagiiolfadalitd 20, PeOmpit e kEAfRh bhfinkd Wlhaﬁw mat i on
may indi cate when each transiti bn’ event occurr e dat e and/ or
time). The tangibei 1t1¢rt§1ﬂc¢t@asmfnrmdﬁmﬁmlﬁmﬂmnaynmn@fpmlen,mWw@ﬁdwn
transition, L ﬂf&mgégatl on and
t he source S&{tmﬁ g%tll%ﬂn?% glrltrlrlargﬁ{rlldﬁag@?%eﬁ%lnggtdéﬁﬁ he tarlget AP and
t he sour cermew@cﬂ sigeed brangtirindicatar{R 881} infor(natien, rec@iBSl signabto-nofse indigatpst AP

and < e SOURERn el RS b LB, TN AR e ol
each tr ansir¢ceiyn sensigimity informatRBiNr ¢lest olranadl iassnssmayt (CRAD) bderanatitre r ecei ved
si gnal -t o- er station
210 for eac So?rgtgﬁg’lgtb ?%c% gg}g ﬁs‘?‘%‘(u)eré’glﬁﬁ'ﬁ@h %ug%%%eﬁsvéggﬁ\gird)l nf or mati on
may i ndi cai@28he {n gavsrl, theguneiiorsideuidicatondnfminiationmey glentifyteadinsni t t ed
for each tPARq kg y Bk bAREE Rk S Bl bnAR, b GOT T TP
indicate t henaﬂ;dxﬁeecrgnwmech (esd.ghatd andfor mng‘rt Thb eensdion reesi 1gf0arhat10n
transmtted fro h P

sour e AP 8y B Tio-ARe Flson SR Sec " e W AR R RS

i nf or mat i oandhy sounchi 1d@fmﬁcea10nmfmmaampmwemdagt$dmﬂa‘gadkmnﬂhh@sosncgﬁﬁl
recei ved b th SCr | b n fr hgp t P and
t he sour ce Etmmke%}% YT er%’i]?%%ﬁb (éf\}é%drgeg%b 3@ qufr bk t ?(%%EESYA

i ndi cate anﬁ@enaasn;may mtiteelte\thetrhceaad kigodl strdngtht feomg tht taégetasﬁ’chtﬂhe source

AP for eachtr nsi.t,t o I [ noise
and/ or int 51}'35(& eﬁ‘gatm ?S}@c?rg%chcfrw? 1?111 %’ec%g‘rﬁlgggkg?ga%lefer m nédl éther a
parti cul ar thelreseived sigsalav-asdibeadatiefromitie ssutbs APabibe sidkatbicostatdh@ 1onky

det er mi ne whgt her...t he rtecei ve power associated with a signal via that
channel i s“{BJENRRFNe OCA threshol d. If the receive power is |ess
t han t he szmhr esh@{rdmsmittpatvelpafot-mmmhamaydﬁtﬁnreethe tmaymbgoaeaistoaiated f or
t he subscri bt‘ﬁ

:.‘
;

a s1gna transmlﬁ 1c9 from the subscnber station 210 to the target AP and the source
AP for each transition event. The roaming hysteresis information may indicate the
difference in signal strength between a signal transmitted from the target AP and a
signal transmitted from the source AP for each fransition 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 4 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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10030] I n one exanple, the request generator 280 may generate the
roam ng nmanagenent request after the configuration adjuster 270

adj usted roam ng hysteresis of the subscriber station 210 but the
handover nonitor 260 may still detect a condition indicative of
frequent handover of the subscriber station 210. Accordingly, the NID
240 may transmt the roam ng nmanagenent request to the AP 220. Based
on the transition event information, the AP 220 may adj ust one or
nore confi : - ﬁ%é?ﬂme may
adj ust roa?néﬁﬁgﬁhl%gtﬁreermé%%sg& (1) t"ﬁgp&AcI%1 e AP 2 1eﬁ191‘3a (l)c;%\%grd t he
transition chgmnst lslavﬁlbbln:atil¢ @hsqnbeltﬂfﬁéloml(tm datgringne “2330181‘ ﬂhﬁfqg%lﬁ’ftl cul ar,
the AP 220 i, SEAGHA Sitfs GEARHE T DARIOKIL BUAARRCLH AINESTE he

|nclud|ngt tranS|t|on ev ornmat | on. ase on the transition
event i nf ormmve@nwemihbesmamthﬁcm thesshoki3 habpeyticutiir crnnelmesyde avasleble

confi gurat 't‘é’ﬂtﬁ %]9 %@ 1 ff@{gmgl cation with the subscriber station
Slfﬁdto

210 (e.qg. or one or nore nei ghbor APs of the AP in
comuni cat i[B830W t Hn biveexgmpkcthe rgness gatiaton 280 Day gengrate théwwaiag 222

and/or 2 24)mana§qnmc%§< % csFeiftcP Iﬂ@ c I%HSI{ e?ci 1{3?cr 2?@%}1&% /r(?agxlll}é? %Ya ci:e%ﬁ %?1 t

power, roam ng esi s, rece e Sensrtlvi annel
assessnent thd wb#uebﬁl%ﬂnﬁﬁ 910 122 the haatloger ri@@dtor mmm deteletiatcomlitiamr

alternative] 1 he 3 rovi e

Staton 210rdke PSRRI B of Sl BTl RRABTIRE | o,
events wt m4ﬂ Ay h'ammmphe rwmlngMagkﬁlecomueai th @re momsegememt e
configurati,Q nf or dj one nore_conf i tions.of the
subscri ber tra { lbeﬁerg!ii OrSI?Ja(tzlﬁn ﬂ? ‘%dr’l gﬁnosm acﬂgt 21° o' 85%’0383%% eer”sH S,
receive semsH 220v It yne exbraple, thh AR QR0 ma;sscbmmaming hysteregiaod thgARGER

ransm i a 1P ALEeAPeRATIaUdPe Sybiias Ae! PIesREinads PRAAT G R

confi gurat |p@mnculmn‘ thie ¥Rt 220 dy@ehdiste AReql20t hahdbvt:ﬂsnmdaﬁd&eeq%@st 2Rudingy
generatead rapnsmt a ) ng,t he
Jont 1 aur at M APET e ek R BT R B iSRG o B 0n (e
confi gur at icoritrallBif 2H0medyl adjust dnb er orefcogfiguaitioniofad APSh edsmﬂmca*nbymﬁj ust
one or confi.gura h criber station 0 0 duce
Phe nunber TioupieHie B R e LR HOR Sk She stk SefoT 4BSAET | hougn
t he conponeyris cohtwicition Wi thakubdcabaeptiod 2 (ag., drpasab? aiil/@CRe). W t hi n
bl ocks may FRESERPEoPE LT oS e LrobR LM ErBe TR or nmy
be i mpl enemdcelde b@mﬁg:t)t \amd/@fcldmﬂﬁnﬁ@P@é@h‘l@nﬂdﬂtlﬁgﬂ’aae@ 20P efddart234. | n one
o o OB RSP B0 BRI Sy
be i Et egr akgdediet Q;ﬁdﬁl@.lo R&Qtﬂ&éﬂohﬁ:r?hdﬁnﬂﬂs tﬁeec%ce tﬁ&n%rﬁl%ﬂﬁﬁﬁan‘ﬂﬁbd evegtgo
anot her exa t he event cor t he handqver tor

the. conf | odhBinAiPkRrGt Dhe S Gty 58 e ot BEp B B BISAE
i nt egr at ed adjiét@ndorshdte E@lffﬁﬁﬁﬂ@fﬁ@ﬂﬂihc stribketibee btatinOITO sidh dfia@ndaliier,

wi thin the subscrl ber, station 210 tygqa be integrated intg a net wor k

interface ERMINGIYSEIeSIEEEIEHEIINY! T ERERRR) PECSSTIRRS MTPRARIOHhe event

recorder 23fhdidalte eRARMBHle TRNAD Qbntxdfek 230 my%atgm@mgﬂu adkbyigher
270, and/or the request generator 280 errgy be integrated into the MC

[00331The Awklevsy apudlancerespryse ipdpding g confipuragion BETRSESP et %% h t he

same wrel m&mﬁaﬁ @n&ﬂ&!‘ﬁﬁ’&n@r&nt@r@aﬁrﬁﬁ?ﬂ&naﬁhﬁ&ﬁ?& nse
communi cati on net wor Ks. descri bed i n detai t he subscri ber

station 21Gchdingtke eopheiaioadfpanation aghe sbpEibe %taélpegbd Rrseeen et i on
net wor ks Shén#ghﬁn&%ﬂr%a% ﬁx@E&Hfr%BF‘aHBA ¥djus@r§mﬂg§1ad§ dsonordiipd cts one

or nore basic service set et wor kS s and appar at us
descri bed henfighystiensef tb@adbsplyb@apfpllqnc%l@It@redupedhwlﬁmftf@bw@owmr ks
such as anvhtﬂﬂ%ﬁﬁﬁb%%d.bas' c service set (IBSS) network. Further,
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[0034] I n general, frequent handover of the subscriber station 210

bet ween APs may i ncrease network | oad because of re-association and
key re-generation for the subscriber station 210 to transition or
roam fromone AP to another AP. Further, frequent handover of the.
subscri ber station 210 may cause interruption, reduce quality of
service, and/or increase jitter in data, voice, and/or video streans.
[00351In the exanple of FIG 3, a handover control system 300 may

i nclude a thm;rl bekhosEedhe @dﬂnﬁtﬁeﬂs sholWA8n subacafd dagfcteaaﬁdpm(emm
FIG 2) and an AP (e.qg., the AP 220 of FIG h ndog cont rol
syst em 300 Yyn QFWSFIE'@F sfaféonzzr Othe %ﬁﬂn&m@mw gme may

control | er R23gkeghtelvithindsin &IsEﬁchﬁddcﬁé?l:iVoultTohﬁlaﬁE’e G knfctcd @king 86 may

be integrated into the AP 220 or the handover control system 300 may
not i ncl udeoTmes Epargigpttegsptpdeirentdyy InpppaEmpls: dlihoys thareectyy e hadby er

control sy %Pa%%ﬁ@@%ﬂa?&edeﬂé% 1Y %tef’oﬁc%ké Qﬁ‘hl@ e NTBY24b Qﬁ@ie@eﬂré?fzﬂ’:! mat i on
associated with transition events of the subscriber station 210 and

noni t or f ormay keortagrated miq thel fransmities 2¢4 (ef% adisesseivanBigpether grpmple, the
parti cul ar, .t 8RS0, 8 hartlbo@lr it 0MBY cHBLEL M RjuMEs e Endidie

nunber of transition events wthin a tinme period exceeds a predefned
t hr eshol d. theweaypst geperaior 280 myniategrated §1te o oipgle geprosenti Fwither.onee af et e

T 0 D3RR YR LB b NS
(NIC) (not shown). For example, the NID 240, the event recorder 250 the handover
monitor 260, the configuration adjuster 270, and/or the request generator 280 may be
integrated into the NIC. '

[0033] The access points 220, 222, and 224 may be associated with the same
wireless communication network or different wireless communication networks. As
described in detail below, the subscriber station 210 may be connected to two or more
wireless communication networks simultaneously or concurrently. Although FIG. 2
depicts one or more basic service set (BSS) networks, the methods and apparatus
described herein are readily applicable to other suitable networks such as an
independent basic service set (JBSS) network. Further, while the above examples are
described with respect to APs and AP controllers associated with WLANSs, the methods
and apparatus described herein are readily applicable to base stations (BS) and BS
controllers associated with WMANs and/or WWANSs and/or subsctiber stations
associated wireless mesh networks. The methods and apparatus described herein are
not limited in this regard.

[0034] In general, frequent handover of the subscriber station 210 between APs
may increase network load because of re-association and key re-generation for the
subscriber station 210 to tfransition 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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handover, the subscriber station 210 nmay increase roam ng hysteresis
to stay in communication with the AP 220 instead of switching to
another AP (e.g., the AP 222 or 224 of FIG 2). As noted above,

roam ng hysteresis may indicate a difference in signal strength
between a signal transmtted fromthe AP in communication with the
subscri ber station 210 (e.g., the AP 220) and a signal transmtted
fromanother AP (e.g., the AP 222). By increasing roam ng hysteresis,

for exanpl egg he, SbBSH6IG2A0 sm@ o Aikbhatiet rtm&nrﬁﬁaqgmhqa?a@dover

as a greater difference in si strength between the si from
the AP 220 airgrafaddntsithgal 2305 etlrr@iom 02212011§1§1¢56$ 300G my %qgsegrir: theAP

station 210.@yuswegch fromthe AP 220 to the AP 222. [0038] However,
if the subscriber station 210 still detects a condition indicative of

frequent half@¥fler B Hlustrataibe kandovegcangahiygmidpaites wbsesibensiion gk cr i ber
station 2 10m£5Pﬁéchﬁ ifdisd %Q&Edttédqﬂtheﬁ’a%mmﬁ QB B bsirfbet A8i0A716 20

I n one exanple e subscri ber station may generate a roam ng
managenent and qupaiier fpmmditlnglqdrretlrer@ﬁrgﬂuenb&rném@htlnrpmlelrlrmtlwon and
transm it t NEpLABEDdoIFNAY R UERL thOnuldlfer rabdlo AL itk ot U7 1.
the AP 220 may generate requent handover avoi dance request to
forward t hetime penioi tcrmrisemd@fquﬁbﬁmtdr dmonarxpmple Afvedunsiiol dvents 230
(320). [Ooqg%@?&?edmﬁ bE Elﬂ?@h\'}é é%’i*re@ye% anlideP” MRLI ON, the AP

controller configurati one or nore APs

nei ghbor i ng0037 AFIf Q@@ul(senh}r statidne 1 A\Befe@o@ canditivn indauvett figl@nt 2) . The
AP control |l hEeSL S.: tated with
the AP 220, i LFMLRIRE Rl 5D IO BHah Bh P F0S0 4P

r ecormendatdomsinicatianwsiisb A 220 isteat dtsrwdpluﬁ’ato anorhemﬁi @.of, A2 P32 or

handover. |3,Rakd ‘?j’ | L tédm%oéprogﬁlmﬁrh&b%l%gls %%2 mg?){te Eiﬂ?ek%tcg Blgsrhql('i]?, 30) .

transmit a Trequenf’”handover avol cé respon
The frequentredginbitwem adignaldensittedioo rlimeﬁxl?rmy:omnmhmd@no’oﬁlf thgur ati on

I nformation,,d iRy $n L(\Jﬁgﬁ {hQ%P%Bi dnd'4's W%Eﬁrq{%{r r%@& B 2 0ndiBp (s el ude

i nformati on associ a ransm g, receiving
sensitivi tyhe AhA2Dr B&Gmrt:rtsmgsrbmudg h)rsmtestshbr ﬁﬁnm@ntheemﬂsmbezgﬂlomﬂjo

suggest 0 L. SPRELIRAL, LR A10u NG /UL AN AhoR Akt i on

may al so i RGP I on ass cr a e or re Candi‘dat es
t hat the ARigoarftanotht &P 228 @ndhy s@n@@emtthct AP Lhkbdfurb siersubreribg statigmon 210

to roamto d con I’ conmmuni cati on servi ces.
rzgl bwmi%ﬁf%on\ﬁh.c t&é’fz’%'b to th %Peﬁﬁ

[ 0040] Acco ng Y, generate a roan ng nanagenent
response H@0S8H otloweeerf if &quelm:rﬂm pielitnned] Oatid Hetentcecondisipoindativead t he
the.co

Al' controller ddition .t
St ormat 1 oot Rt e el ksl iR 0E AIMRBE S0 may o ap
220 may al forvuamakamsieon eveotr infatmaion as the APaX28 dIivdrk kxangAditiegubrgsber esi s
in the roan ement onse. That
Lo the ondeoh I RSSRdhe 5 SRRAS Sapablfiny il e e e Rt e/ o
t he r oam ndgnfomsige amittansreis iencanihg mandecbhrecrARqd&0 o thh AP 2DHSL0). ier
station 21 j.Ust one o nfji gur at.i,ons and/ o
oot her' ap e RB2YR g Béhsls TR e Sdo S o R v SR
appar at us @@fiditidn@eht hef@iatiomtoahd AP corittdlle30i(3R0d.hi s regard.
[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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10041]1FIGs. 4, 5, and 6 depict one manner in which the handover
control system 300 of FIG 3 may he configured to detect and mtigate
frequent handover. The exanpl e processes 400, 500, and 600 of FI Gs.

4, 5, and 6, respectively, may be inplenented as machi ne-accessi bl e
instructions utilizing any of many different progranm ng codes stored
on any conbi nati on of machi ne-accessi ble nedia such as a volatile or
non-vol atil e menory or other mass storage device (e.g., a floppy

di sk, a CD, ;3300 Tie BYlent ﬁﬁaovexmma@oe r&si!@m@%ﬁ?hﬂbﬁrd@@@rﬂ&ﬁtaﬁb@
instructions _may_ be _enbodied in a machi ne-accessible nedi um such as a

pr ogr anmab| BfogERong I a@ww% thpeanfisgptioniopastionmay meudg ide@ntied r cui t
(ASIO), an giasad ﬁtmfﬁ%ﬁwlsanﬁge@aemlgxeﬂmm %n&@f’(ﬂ@&hresﬁofd@%

only nmenory (ROM), a random access nenory (RAM] menory

nmagnet i c rrefbfv AP capradisy 20anaytuggest to QWGFWP“%WQ‘RW@P g bﬁ ?D&Eg‘é’a‘w‘pe of
medi um [ O%r%hﬁmoﬁlb@iy,alb%hﬁm\a qﬁromaeﬁ &sw&a{m@mﬁ or Qlfomac@ﬁal@ﬂés that

illustrated in each 6, these actions may
per f or med ithe wwelitth“éﬁ%ﬁ@rr%ﬁy sgmété% évég:uI(Sérﬂ@r statignAd] 0 teaearmia prd C@ﬁnecf

concurrentlwhfé\q,ﬁues oRtnfitaitsevReocesses 400, 500, and 600 are
merely provi deg CfESCI’I bed 1n conjunction with the wireless

communi cat i[8fd0het v&sqcnrdmglsﬁth&m?&sn@rge@wﬁp FQumayE ToPRELREat teépq@ﬁ%w de a
handover cqptdyQl, VAR RE hgr[dfa%%b&aarfcpﬁesl?aﬁeé%ﬁ %lﬁfAl‘Féo@trol‘f@r 2% by ocess

400 may begin wt scri ber station
recorder 2350 additign igthexpnfigeaiodiinfermatipbendihe eandidate odoranation %dpwﬂbﬁb or

more transifhan QUi 3(32 élﬁﬁ lfncﬁljdglll fo%ﬁofé@%ﬁatéae\ﬁﬁ{ﬂ%l g%gsté@s)fs ftore

the i nformat| oh associ at e transition event
st ati sti cs)thg yeamhg mmwntzs@onqeotihﬂ]lmwn’diwmﬂymmmm tastbscri ber

ovent (e g oK SBAS! 110 sl NRRFha AR, BHEL BENER R ANRLLHAR
anot her AP)r@'Spﬂ'@erf@dubeAﬁétthdGUb@a_l;leraWﬂon Pldyrewysadjuguaiciot yroot ser vi ce
the S“bsc“cggﬁcﬁ/?&ﬂ%.ﬁ %/o?!»gltdm%! aﬁrﬁ?ﬁ% %reg(){he%ﬁ%%kihe(}@ 3 g@t' ve of

frequent- han n particu . Bscriber station
vi a t he hamakbhods anrappiraius Q@@lhﬁl hﬁemarezr)otmedmnhlsmgaltdhe nunber of

transition ﬁd’ﬁgts%é i B énﬁ‘% éh&?&e? 3»!1‘?&'&% nHSv Y"E‘&%E stbie

nunmber of transition et 1 ned over reshol d
(bl ock 420300 of PIG4 3 hiafy bt h@ﬁgmﬁm do@fct :tndamsgm ﬁtmuemélnn@vcroé"$w not

310 to contrILe PREGHIANG et CRIT0E SI dteliv BURT £ 0, O
events. O lmpleinssed 4s dvbinpardessibloinstruciossiutilising eyerfnmngdifiesds t he
D10 (e 0. NHERIHEE odoks FaT R o} comRRlipl ek IS SRRE bIBR aph B AN
det er m ne whitiker nmmvcﬁai}lumbmo@mrhgr mzyss Bterage; fsrimf(e.g.he floppysicsk HED,
station 2 1g.né r? b%ﬂj ﬂ‘groe)xample, the machine-accessible instructions may be embodied in a
machine-accessible medium such as a programmable gate array, an application specific
integrated circuit (ASIC), an crasable programmable read only memory (EPROM), a
read only memory (ROM), a random access 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.

12



[0046]1f the subscriber station 210 did not previously adjust roam ng
hysteresis, the subscriber station 210 (e.g., via the configuration
adj uster 270) may increase the roam ng hysteresis threshold (bl ock
440). Accordingly, controls may return to block 410 to record
information associated with transition events. [0047] Referring back
to block 430, if the subscriber station 210 previously adjusted

roam ng hysteresis, the subscriber station 210 (e.g., via the request

generat or 28040f FinGhe @c)amﬁmbf gRNA! AL Brodess @@U‘i‘nﬁgbégmﬂﬁtﬂ@ Blbsérdgriest
(bl ock 450). The roam ng g@rrent request nmay include transition

event i nf orsiiongro (e, %fthéé"e& %dertzﬁ%oﬁlﬁn%)i rﬁ%ﬂw&ﬁmaﬁwaéwferlon

may i ncl udeyk &Rr idoPdtrindieinh b\fehfé%lb&mmf‘f’ﬂfe@édt Rlordbe ﬁﬂ%ary's% the
timestanp information, transition reason information, target

i dent i fi catinfEmationgssegiaied withdhe frapstionryenis (9.2 atatisiies) Mt HERIBRSS. RSS|
i nformati ONppp43pN AN RETBEO e sﬁﬂs&%ﬂt&tx&%ﬁ@h #r'ﬁfdl%t%tﬂe%en FRASPNY

hyst eresis informati on, rece| ve sensitivi t ormati on
i nf or mat i ordusg exshataesition evpntéas hhasovenef the %nb@irdwrc#ﬁﬁev 2Ht %cn@pnq AR

subscri ber gt tth'AP% 185 rdd0Q4R AL 034! E’rﬁgﬁérpﬁé quiiBf d QB Ind GibShriberV | @

the NID 240 of FIG may transmt roani ng ‘management request to
the AP 220 m@aa&m@h@omtwrzﬁ@ cprdition indipativa af ﬁ:wr:nirhamom Emparivudayi des

services tqy é&%scﬁﬂ@;%%ﬂoﬁgio tv'iaocﬂe %%Qo&eplngﬁjfor%%fméc )%%Jt A&Hlig: the

subscri ber station n or a roam ng nan response
fromthe APth@nb(ebDﬁmsmmyvenwlﬁmsadmmw enddisteamine pdkiboy themumber

connect | o i G o s ARe220 TR BRUELBH S OB TR agenent

response bas on the roam ng managenent request ‘fromthe subscriber
station 21d0045p049f tha nwinbey of Uarﬁit@l eﬁ‘:ntsfd@r:s lwxawpwethc piedefpedbandeved 00

rom the sulEael s Ted sLEETh opRaid}6 AR Al-IARaRGERRL, " o1 <"
roam ng naragewrdivitidguasin avays.| Obbudse if thanghler ofrawitine cienfsererads on.
Based on the O%E&%ﬁé& ﬂaﬂg &Y%Fb%hdl&‘ﬁt%ﬁ&?%?@@ e %B%y@@ séﬁ&’n ﬁfl‘[?ly(e epRRl e a

frequent handover avoi dance tequest 'ar, the
frequent haonfigreationedjiistenye of Blifll @xmayndpferinine mhddeit thedmstawsmng on event

|t or mat | 09, (AT IR SHRSRLI Rk @0 R0 The frequent handover

avoi dance ques tion associated with the AP
220 such adg0@46hnsnif ﬂhc pfmerbcr stammz\l(@d:slelmspre\'riwstmdjwndﬁmmg@ﬁs@crosﬁs t he AP

220. A -AP.
avoi da(r:lggr Slléegb%{é%/%l b(frh%{lﬂn Ziﬂégggﬁ%ﬁ %%tﬁ’tnl(! @uztgﬁiﬂggg% &%g%\é@ecrl bed
in detail heinowg hystecasmnmmoblr(bm}t -#ﬂOEI Kecofdingli eoriRlCont etk ©rbld@2B0 may

generate a,f N} inRandever avo based on the frequent
handover a\jlcl)dis F%ﬁ% eél }ne(ﬁnﬁlgg Oma &Z%nﬁgépeve&g

[0047] Referring back to block 430 if the subscriber station 210 previously
adjusted roaming hysteresis, the subscriber station 210 {(e.g., via the request generator
280 of FIG. 2) may generate a roaming management request (block 450). The roaming
management request may include transition event information., As noted above, the
transition event information may include transition identification information, transition
timestamp information, fransition 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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J0050]In the exanmple of FIG 6, the process 600 may begin with the AP
controller 230 receiving the frequent handover avoi dance request from
the AP 220 (bl ock 610). As noted above, the frequent handover

avoi dance request may include the transition event information from

t he subscriber station 210 and/or other suitable information fromthe
AP 220. Based on the transition event information, the AP controller
230 may adj ust configuration of one or nore APs such as the APs 220,

222, and/ Orcoﬁ%ﬂln(cgﬁcgﬁlﬁtf@%ﬁ)proﬂdés IFicENS MR IsBbscritee stdfdnCA 0 (B16dK 480). 230
may adj ust confjgurations one or nore nei ghbor APs of the AP 220

(e.g., the Aqosrdmel. &mp‘eﬁcnlzezaf)ﬂﬂwéﬁn&gr%qné Ri 4 OBBHASMATAZSTSNY o
sensi ti Vi t YespBfd/Rn HEAP 2200dd 176). éf%,&%&E%'derallgégwmvmﬁé&@npr ovi de

reconmendati ons to adjust one or nore configurations of
subscri ber HfiaditerAR24) mpy se@era@éherrpeta@éman%ﬁla@f\f@wmspﬁasgéavfhf*«*on or

al ternati vehymint Hﬁné@m@ﬁ%({u@btlﬁ%ﬁ‘ltﬁé&b@fﬁeﬂ‘%ﬁl@md a roaning
candi date AP fof the subscriber station 210 to switch to so that the

subscri ber [QQ‘@I] i orfuping v CabdirgxampmedlesniotsantPSweay begin withthq A0 R} |
the AP ContrF ﬁg&h@?&mﬁ%h&g%%{cm qitsf EEOHE MbscrildrRERS 0 gﬂsukokao)ce
ock r ex

response (b the frequent handover avoi dance
response nes notndldh@f@, the AfariRg lmriammqnhte@m’ammcly@q:tmna@om PERSNi t powver

| nf o MRl | 066181 V53802 lthdion ALATBLLAG, (R 910 f7Achab@ial | on.

The configuration infornmation nay indicate a roam ng date AP
t hat the sdisqesnt hadowr avdidancrequasieplorl 2203 n mﬁwukgr,ﬂlmfrwwé hanglgver

comuni cat 'ag&fia%%& }’égﬁ@s%ﬁl ﬁ‘ﬁf&f&BQ{hQ%r}{m oﬁu*&@ex@ﬁmf&rﬂﬁh&&f’r&rﬁﬁﬁ%ﬁ’%ﬁﬂg&

transmt the requ over avol dance response.to t
(bl ock 640)statn1n0©5)2ﬂAbﬁhmwghhmﬁ@eamw@n@xmﬂ@awglsqe@mﬂp bdermatioh to an

AP control 'agsfoc &H%n &q}@hs %ﬂagﬁsgﬁw.%%%%@%%&Asg{whwzo; é;gmaﬁoocess

600 may be FoF e I'le the
above ex ar‘rtﬂieeAli’ 2204 e*sccondb%b/. chtéw 28 wpediensnot N Abgientlizadarver dvoidencend

apparat us ‘ii? Gl A'jl%ﬁ‘ti»d?le eﬂ?ﬁ‘és&%e th Qldifeicivtint abl e

1
W rel ess co ni Cagl on netwo ﬁcTﬂ%gs a W re ess rresh net wor k
having a pIcmrabtnmlymtifF@uﬁxsmAbecunhstla'tZBQ nRy génerqias frequantdnndovere

functions ‘395’ &fncg Fegpdnge I?aga? Gi‘ltcthé R&‘u%tthp t{obgr aﬁ&%%% %ecllgg(t)ﬁgﬁXIlebgP

performed by one or  nore o er stations. The
met hods and2@1ppar atus descri bed her ein are not limted in this

froquent  hAlasler Ta08 BRI SHIG Suncbrodethofines BBl HEERL Kihigs
(bl ock 540)30 Ascinog td fs:bmm_ehanﬁher hvoadpoenequestichoy the ARZ3D Gelodeb10Bsponse
may i ncl Udg\s %%‘EQ n%gﬁ@g@z@fel@%m&y gxr aqsltdh%@ rgl%%srt] gm%l{#aé file 'trg ttlo%t ation

210 and/ or ont over avol
response, et ARR20mixym (enarsatiler stamcmahi) ragd/orecriizeg emtahte mfesmns e

et ude  nEoRaR RDaPa eoR hb Mt R R TAREAE TR o SRR 2B
Accor di ngl wdjustihenfiutatidi® 6f o yor troserysitsi stickt dsehermhsrﬁmgzm@e Aehiblacksponse
descr bod REDelhos SehbE 5 AP elrefy Ry palet o o0t Bore AP RAE "back
to bl ock 4%éiglitor BP&of the APT220 (bep. SbARS 2X3eamd et 2(4) suth 24 Rardmétpower,

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 subscniber station 210 may

avoid frequent handover. In particular, the AP controller 230 may generate a frequent
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recei ve a roam ng nanagenent response fromthe AP 220, controls may
continue to nonitor for a roam ng nmanagenent response. O herwse if
the subscriber station 210 receives a roan ng nmanagenent response,

t he subscriber station 210 (e.g., via the configuration adjuster 270)
may adj ust one or nore configurations of the subscriber station 210
based on the roam ng managenent response (block 480). As noted above,
t he roam ng managenent response nay include the configuration

i nformation, %gc{vle% iﬁ/%ﬁ%@%&?b&@ fbl§ék36t30f) Fof g:glmpienthg %%qt?eﬁﬁ%h&er the

subscri ber s ust transmt roam
hyst er esi s,avpidense Vespeshgiy nmlmglconﬁgummn @Egntnatmn@uqil@ntrﬂ@wmwn

f
| nformati or }&s at%hsr‘é?e&%%le:#ﬂ % FOH{ KR %‘d/&sé@&ﬁgélrgﬁ%ﬁ tfhed roam ng

candi dat e. Scri ber station reduce the
f requency G:bnﬁmmdmgrfom"tﬁhen mey tmdmsteam@namnélﬂuswémthetsebjiCWel n are

not limted [ Qg;tﬂ re
descri bed vmdthﬁn 'i tg‘gln hgn Ol[fglg‘;%llﬁle%ne ﬁmd}tﬁg aéépaAr%ac? lgétggrl bed
herei n may ﬁdécqntrpllsa'muleﬂtrwsmlrtdh&fre{qhsitmwwtamlﬁdme regpongg tbithetfkié AP
controller , [ within an AP. Referring to FIGs. 2 and 3 again,
the AP 220 %Qgﬁ‘?%‘gééﬁﬁ'e the transition event information fromthe
subscri ber [&ﬂsali omlmihﬁ)glahe dnesee:iabmtb iabnmdbedlwi&tt@adABtommtlwaﬁldi ng t he
transition tion cont f, FIG

) " he. ab oA RE TR Rah G A REp B8R SRRl v Smeg B B,
t he AP 220 saghthsaire ATh220s Hnghar) xblﬁte th&aiiov@maﬁhjalbls dierscmnéwethaafspéceto t he AP
220 may in e the r the. AP 220 t

cover age anEEARE, e 8ed g 3 bR RN B et i e b BB R | o
porti ons ofsuitdbiz wieslas egematiasion ddteokPsi2R@s majreladsamesh nawekdavinh e

roam ng hyster ubscriber . statjion. 210 sq that th

oneer ooy PLFHET o BrgbSpReRar b o iR hpRisgt deshelAonh e 1 cni ng
t o anot her wARR tkeeprgcess G00enadPde Ppadiortied B Bneodt ntdréof tRY plur'Eh@ ofRuta@ibermay

al so provide.rec ndati ons to, adj ne .or_ nor.e urations
associ at ed SRIH- &H]%ngtg‘fi‘isc B%l?mg‘fs f%‘h n ESP“&%?FBP% WSTREE" AP 220
may provi d@ﬂﬂsapommﬁ%tﬁadnﬁ) HG. Rdjeush ZZOrmx)&meﬁvepm/queﬂtam&iove
sensitivit nd/ or OCI at e ri ber statjon 210.
[0056] Fur t REidags epRons SRl o it 380 A BRE R Poepoct to
W.ANs, the ﬁﬁ@jchﬂﬁhﬁd@ﬂ&da@miﬂde&bspsnﬁmﬁﬁ@ﬁd tﬁmeﬁ@rﬁw intfermaripn forent ed
in other syitaple f wirele ni ca n networ ks such as
WPans wwadds ot Gl nibr e BB HRe 6 s BRI hods and
appar at us dﬁﬁﬁnb@&ﬁboﬁ&r thie A PEX20 nﬁh@tgeﬁdrm b e miing thdtiagenicagrEgbnsd BROK] FI G

71is a blo di agr am of exa ocessor system 2000 adapted to
i npl ement Slﬁ@ h‘b‘? SaTRRd f‘afﬁﬁ&&g E%ﬂ@’&tlrﬁ?g'ﬂfeyﬁ@?é'? %ﬁ’e prgcessor

syst em 200QorTRyirabin AfERSHINTDr 6O Hibydres st&'lloh am Oﬂcé‘dﬂdiiﬁgl? ahie AR2b@Nd hel d
conputer, a tablet, i:orrput er, a personal Si star}c1 %ISD‘{Q
server, an mamré?%ftf1%{961@"&%&%%&7%?130%0 Ca%éta%q‘“ 858 ng
dev: Cg [ OQﬁ@] Thempihodes 8 efpasihslderiB ek rdih h@%bﬂﬂﬁﬁid ih thisregard. 7 may
'hetude a ([: : pset Re{%mng back to block 470 of FIG. 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

15



whi ch includes a nenory controller 2012 and an i nput/output (110)
controll er 2014. The chi pset 2010 may provide nenory and |10
managenent functions as well as a plurality of general purpose
and/ or special purpose registers, tiners, etc. that are accessible or
used by a processor 2020. The processor 2020 may be inpl enmented using
one or nore processors, WPAN conponents, W.AN conponents, WVAN
conponents, WMN conponents, and/or other suitable processing
conmponents. p(ﬁ?[‘ rﬁ@hﬁ{i@hﬁterésh@réo&imﬁ.ﬁt@ﬁty&?ﬁﬁr mh tmle icmilgafmmped us irr?g)
one or nore. t he |Int rem technol o the Inte ent i un(r

t echnol ogy,™ f%‘%ﬁy’r“ s iRPymatiar ﬁ%ﬁ%‘%%ejl‘”‘ﬂ{ %@awmc@afeo&ﬁar i noTm

t echnol ogy, reaiithe bubisbiebel Sb@In(21) n?éﬂ HLER the FRGhGDY hardddvdrhEhe methods
al ternative, other processj ng technol og be used to inplenent the

pr ocessor Z@QGPP%*‘l?ﬁ%ﬁ’@%@%?méﬁi'@twdxﬂﬁl 881% cache 2022, which

may be i mpl@gssEnt edakpnpothe abdve Sharhgtdiake delérfbe@ Witk aC AL chkedbller, the
second-l evel unjfied cache (L2), a.third-level unified cache (L3),

and/ or any BtthRds aadianparsfus describickhgreinsmpbeimpleaentsd withguh o Provairolsior v

control |l er QA HENP @&fmﬂ:ﬁéﬁﬁnﬁ%ﬁ!@& WRBS ah hat R%R%Mf%ﬁ@s @&&Pﬁ@ﬂf k€020
to access and communicate with a main _nenory 2030 i ncl udi ng

vol ati | e meMOP3P moyFscadvrdhateansiion eYeat mfasmarandtop the subseribar ﬁdtm@l@emo

The vol at i | RsBEPLD6ve ORed B fa@ammgltgémgﬁgn BYenSHRENLRIAQY s Ay nam ¢
random access nenory DRA dynam c random access nenpry ( DRA

RAMBUS dyna:ﬁﬂtéolkaﬁeﬁ)rﬁ(zaeéalg?s 3 hiiee B 220rmmanjust oge g¥ merercaﬁ%mlrﬁﬂae&: ess
memory ( S%Mocﬁ{éq/“% RN P S dGRHd/ok Mﬁ%ul%rﬂfe?ﬁ'tgt%? 226C ESche TRATRY1Y, dElep Ce.

The non-vol atile nenory 2034 may | enented by flash nenor r ead
onl y menor ¥2{ R@xjncreas Hriil@awpywerrc&é R 23} te grusndriisicaveraeg dres of ém
menory ( EERROM, an@RBHLREr (Y% %Q@Elaﬁ’@e’?} L6 pBMBﬁs & thdEcBade HEViGe.

[ 0060] The processor system 2 al so include an interface circuit
2050 that AP %Qé’umYeﬂébOtlﬁﬁfQﬂﬁ@thbwﬂmeemof the subserier station 2@ sbg0 nay

be i npl em%@s@?é&ﬁb&%aﬁ@ﬁ[ﬁd&ﬂ?y ﬁei it L he Ie@faz@o &Eé@@frsdmé 8%&& AP

Et hernet intertace, a universal “seria gener ation

i nput / out plﬁ@ £ B9 AF)230 ot AF f FEG. AndhoAP a%@méx ﬁ@r prevife @m@n@@p@mfo
interface. ,5A001L1 NGoRl Hf%ru?ahhﬁb%gocg?e\‘l a-g@ﬁh rlg% GSBaHSn sqgeted to

t he |nterfacje circult I nput ermt an
i ndi vi dual CﬁmlémﬂmAJaaZ%mwmovémedﬁn@Stt lptmgtﬁ@pwm@gcwq:or

exanpl e, e iRy lan6VECR (80 AT HRHIRLARENG] DY o keyboard, a

nouse, a touch-sensitive a track ball, an
i sopoi nt, aMF6br £uv1mroeh1kéhQ@nvq¢xempb§/slteémcnbed with respect to WLANS,

the methods and apparatus described herein may be implemented in other suitable types
of wireless communication networks such as WPANs, WMANs, WWANSs, and/or
wireless mesh networks. The methods and apparatus described herein are not limited in
this regard.

[0057] FIG. 7 is a block diagram of an example processor system 2000 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 & 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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[ 0062] One or nore output devices 2070 may al so be connected to the
interface circuit 2050. For exanple, the output device(s) 2070 may be
i npl enmented by display devices (e.g., a light emtting display (LED)
a liquid crystal display (LCD), a cathode ray tube (CRT) display, a
printer and/or speakers). The interface circuit 2050 may i ncl ude,
anong ot her things, a graphics driver card. [0063] The processor
system 2000 may al so i nclude one or nore mass storage devices 2080

to store sgjﬁltwamfgﬂﬁr@pﬁ@oseEKaMaﬁalgﬁmambglm&msetrmtagﬁatd@vi ce(s)
2080 include fl

ks and drjves. hard di dri es, t. di sks
and dri ves, aca?f»al .éﬁe& Y\?@F“:‘?&?Pﬁzé’\ﬁ‘g E‘EFSPI?CB?FBS (g’rﬂ F%@em%]“?he
interface Ccsrfe@uhble%ﬁ&&smyWM haﬁbemmeﬂmh@xﬂg vavAsevi ce such
as a nodem or a network |nterface rd to fgj itate exchange of dat a

With ext er rRFMPERTHYEY SN RPeneRS: RGOk othqr it P0G SOBRORGRK FRlet ween

the process@km M&h@ﬁ%@@@ﬁ 28Ny iRGIMRAK BBy R o@ﬂMretoYﬂQ 1ienet wor k
connecti on SUC as an Eth ern%; COﬂQ@CtIOﬂ a di scr|ber i ne

ARt M T SR LGN L o
cabl e, etc.ind BRIPCHGRRSY tdeBndld}lS, AR thedBi®oba™ L2alogt. iR Ut put

devi ce(s) 2070, .the_mass storage deV|ce(s) 2080 and/ or the network
may be contdltempides, silermresesying tepelosy Mt bexisadito implemant thegupcassor 2438- |/ o

control | er ﬂ@:bﬂacemr mompmcmaest:acfa@§ozzh@tmﬁﬁﬁ b@lﬂﬁi@n&f&%ﬁggr 2020
to communicaté with |nEut devi ce(s) he out put device(s)

2070, the rigtdev wﬁw ébe§9com®welaﬁa‘w6PaCImeLZhétthI@\fehualf@ﬁe bus
2040 and tQ%cﬁegtySmaﬁéﬁwshlt%%c&QQQQ&Madt@ the conmponents shown

in FIG 7 are depicted as separate blocks wthin the processor system

2000, the 0% i oﬁféleﬁeerrmf% olisy 28 Frveayoieriome Sactims Hirsengbly thse

i ntegrat ed &,%Je&bm@o%d QLS aREBRARSELAT Lhdif mehog;zo@mﬁcm@m 2
|nplenente usl ng two or nore separate |nteg4ate circuits. For

exanpl e, alvehkblgghemane20A2iapd ¢ neilatde memony@P4 ¥ia @ buh20401 Bhewhtio| | er
2014 are d%ﬂfﬂos@%@%%ﬁkﬁem Mﬁéd&h{dﬁ%&ﬁ&{d&&%ﬁ&’ﬂ@mo he

menory controll'er 2012 and the I/ ontr ol e Integrated
wi thin a si(PgRAMDdynemisdendopracesss memery (DRAM), RAMBUS dynamw random

access memory (RDRAM), static random access memory (SRAM) and/or any other
type of random access memory device. The non-volatile memory 2034 may be
implemented by flash memory, read only memory (ROM), electrically erasable
programmable read only memory (EEPROM), and/or any other desired type of memory
device.

[0060]  The processor system 2000 may also include an interface circuit 2050 that is
coupled to the bus 2040. The interface circuit 2050 may be implemented using any
type of interface standard such as an Ethemet interface, a universal serial bus (USB), a
third generation input/output (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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100671Al t hough certain exanpl e net hods, apparatus, and articles of
manuf act ure have been described herein, the scope of coverage of this
disclosure is not limted thereto. On the contrary, this disclosure
covers all methods, apparatus, and articles of nmanufacture fairly
falling within the scope of the appended clains either literally or
under the doctrine of equivalents. For exanple, although the above

di scl oses exanpl e systens including, anong other conponents, software

or firmar epegscut otk &mnda@myma@mcdqtzomw lsoliR chieedd tdhd inffabe
systens are ner§$%)|llustrat|ve and shoul d_not be consi dered
c

limting. |GCpi4 dPnFxample, the oulapfidsyist(sh 80 Maw be ippjemsated by dlﬁﬁw he
di scl osed harRvee 4o, a%@ﬁﬁéﬁﬁ&:ﬁg dRHIeY @Eﬁ)lalmwmymmmﬁm@)cwﬂ%dee

enbodi ed excl u5|ve ardware, exc u3|vel in _software
excl usi vel y&Y f{be ( G&M@Ia@raowfgaﬁdéorcwﬁaﬁﬁbt%ﬁmﬁf%ﬁam%&ﬂéﬂ M&%f t war e,

and/ or firnuane, dmcwg%thérﬁnﬁésadg}%dﬁlnv& cafd, Bt hod of providing
handover control of a subscriber station operable in a wireless

comuni cat i [8963het wheprocespiptemH0 may #einelage ang of Bpreanass $piags ty of

transition fyeMBsMd b sehvardBdRSk! @QarE}McstJfﬁuc'ft'ﬁba%ﬂthQEJ delcls] R0
transitioni ng between two nodes of a F drality of nodeS associl ated
T

wi th the wiip@pdedloppibditisring duvesrhaprbdiglofrives] GPmprgt dipkes apd diives, ang digftal

transition 2uent Sisks (D\q%tagggh;ysng that the plurality transition
events nonitored during the tlneﬁgerlod has exceeded a predefined

t hr eshol d; [0064benéihamt¢r§acacw&r¥p mpp#siapada 2 oryminationagvieg such as
transition gyent, 4l Qﬁ%ﬁ&h@%&%ﬁf&% BhcffatdbolcRargB 6t Mtk &l Al

tran5|t|on events; an
computers via a network The communication link between the processor system 2000

and the network may be any type of network connection such as an Ethernet
connection, a digital subscriber line (DSL), a telephone line, a cellular ielephone
system, a coaxial cable, etc.

[0065]  Access to the input device(s) 2060, the output device(s) 2070, the mass
storage device(s) 2080 and/or the network may be controlled by the 1/0 controller
2014. In particular, the 1/O controller 2014 may perform functions that cnable the
processor 2020 to communicate with the input device(s) 2060, the output device(s)
2070, the mass storage device(s) 2080 and/or the network via the bus 2040 and the
interface circuit 2050.

[0066]  While the components shown in FIG. 7 are depicted as separate blocks
within the processor system 2000, the functions performed by some of these blocks
may be integrated within 2 single semiconductor circuit or may be implemented using
two or more separate integrated circuits. For example, although the memory controller
2012 and the 1O 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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transmtting the roam ng managenent request to a node of the
plurality of nodes associated with the wi reless comuni cation network
to enable the node to adjust one or nore configurations of the node
to reduce further transition events by the subscriber station. 2.
The met hod of claim1, further conprising receiving a roan ng
managenent response fromthe node, wherein the roam ng nanagenent
response includes configuration information for the subscri ber
station to undeittheddctrirché equivatensi Foosxamplendthoughdhe abbee dimfidsedexafplel ai m

1, wherein enerat the ro uest co i ses
Conor ot ng SPEE Bt A onE SR SRR SRt & SRR F B SR east one
of transitimpdvwags Mshéuld B maddi] thit cRchShdiemaré neRBA iflngoratitd A Shdul vt be

reason, tar i den Jflca i on ource |de i fication, ei.ved signa
rengt n | Tt i T Bt e Srton aP et 1 By 2F o SRS et
power, r oariafvaky %fﬁf&@ ldﬁ:dloff fﬁﬁﬁ.ldheﬁzoﬁ@&idnfblcmhlﬂﬂbe elﬁbodiddeﬁélusiﬂlﬁh‘iﬁﬁﬁ
assessnent of each or sition events.

e A..Th
met hod of - R SxRFEaR o S irGeldE SPRVHS OF HAGPRETgfpton of

associated1mhﬁhn§aﬁhm@&a&ﬂgfphu@@1|ty of transition events to
generate the transition event information. 5. The nmethod of claiml,

thither conprising increasing roam ng hysteresis of the subscri ber
station prior to generating the roam ng managenent request. 6. The
method of claim1, wherein the transmtting conprises transmtting

t he roam ng managenent request to at |east one of an access point
associated wwth a wireless |ocal area network, a base station
associated with a wireless netropolitan area network, a base station
associated with a wireless wi de area network, or another subscriber
station associated wwth a wreless nmesh network. 7. The nethod of
claim1, further conprising adjusting one or nore configurations of

t he subscriber station to reduce handover of the subscriber station
based on configuration information of the roam ng nmanagenent response
fromthe node in communication with the subscriber station, the
configuration information having information associated with at | east
one of transmt power, roam ng hysteresis, receive sensitivity, clear
channel assessnent, or roam ng candi date. 8. An article of

manuf acture i ncluding content, which when accessed, causes a nachi ne
to: nmonitor for a plurality of transition events within a tine
period by a subscriber station transitioning between two or nore
nodes of a plurality of nodes associated with a wireless

comuni cation network during the plurality of transition events;
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determne that the plurality transition events nonitored during the
time period has exceeded a predefined threshold; generate a roam ng
managenent request having transition event information associ ated
with the plurality of transition events; and transmt the roam ng
managenment request to a node of the plurality of nodes associ ated
with the wirel ess comunication network to enable the node to adjust
one or nor e "dEhtsS GRIMs€ i%ons of the node to reduce further transition
events by the subscriber station. 9. The article of manufacture of
cl ai m 8, whér eh method of praviding handever sentea] 98 subsaiiles statipreopridie Wet t o
recei ve a roanvingesysomganisation eswortkseoniprisng he node, the roani ng
managenent r espemseng figlaydimljtycd nhngjuemndvents witiiroa trat ipemod gy the he
subscri ber sitatiiten staton eshst@ningritetvesenttwansddsiob a phwvaity sf nodtfassddiated
article of matuhaeirtles @hnindaivBnetwWoel dirhglie: gentdtyadferahfidon ea&fisng
management r eqiRshiditt thhehe RN SA5itHRARCERE dditded B6lilRShe HaipBod

i nf or mat i onpAsKeEdded 8 Pradelimdahrebi@A$t one of transition

identificati Onenthélsi tdafihd hiRSEABR redueitalink AAndifASQRNt hArB8lion

i denti fi cat [ QRoia8@Withand MERNiL $1GALLIARN cfakehFd Signal strength

I ndi cator, reqal et 80alank %Hﬁh oG Ah0h a dohBEL bIPARELS nodes

roam ng hyst ereslt v sensl ﬁl % ff%%%@l%?&?&m
C 0}

268308 with S Wit e ST om un\llcla]iign na{vof:kl 53hati
of each of the one or nore E ANSLL L ON eV n]'%ﬁ._ L g artlc
manuf act ur e QPO SRR o BE O b Tedinedie: FRBio e EaE b e Sy es
t he machi neSYo5EESFECY nf or mati on associ ated with each of the
plurality of transjtion events to generate the transition event
i nf or mat i on2- Thegmethrpbolglaimel, furgyer pARASIRE 1§FEVIBE 2 EOUMRE BIANFFBIEBE n t he
content, whesPse 898EHS nedeywhereiniae IEHIHIBAIAECMARTTERSBSeriBE R %ig
hysteresi s ednfighention bfemiatien fertthe subscriher gatianglogedver Airthagtramsdionoam ng
managenent eegtsest. 13. The article of manufacture of claimS8,
wherein to transmt the roam ng managenent request conprises to
transmt tha Theantthgl ofulkdogelyehireireganesting theabarhiag sianageemenf regneshccess
poi nt associ@hgtbeyrémRraingh re&juesthaling alfomigipnasiodated with d&aet @kali on
associ at ed whishtion iéntiBlcasm, (FRisitRPAnhdstitpa remsiie re@bk, tageDideRifRbadn, On
associ at ed ¥Wuldbt ideniffcBE@RS fechivelE sighS uraRinRicatol reRl RRhalSid el ber
station assp@icaiogdrafthi pBwd, FRhBRShyRIEid) RI0MRE Kensitikaty, okdeaRERdnftie Of
manuf act ur e, Qlsshlal dPefloh WIS @derbrtri‘ﬁe GG eveliien accessed, causes

the machi ne to adjust one or nore configurations of the subscriber

SLat o0, L0, SRR ABRR Ohy e ARSI LG O BB iy
node in confff iog eipé) ali}\s?/ tofq?rf' HADBERT fpET t‘%ﬁl gﬁl}mtl%eevggtﬁﬁﬁénﬁ?tg Y on

i nformati Oné\gﬁl\/i ng, i pf lirrati n associated wth at |east one. of
transm t okl el ol RIS COmpriNng Ipeetshiopmyie S CRFif the
channel assBOSHNSE SN RTERLS BRYerating thedoaming peenaggment FAResty s
conpri si ng:
6. The method of claim 1, wherein the transmitting comprises transmitting the
roaming management request to at least one of an access point associated with a
wireless local area 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.

7. The method of claim 1, further comprising adjusting one or more configurations of
the subscriber station to reduce handover of the subscriber station based on
configuration information of the roaming management response from the node in
communication with the subscriber station, the configuration information having
information associated with at least one of transmit power, roaming hysteresis,
receive sensitivity, clear channel assessment, or roaming candidate.
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a transition nonitor to nonitor a plurality of transition events
within a tine period by a subscriber station transitioning between
two or nore nodes of a plurality of nodes associated with a wirel ess
comuni cation network during the plurality of transition events; a
request generator operatively coupled to the transition nonitor to
generate a roam ng managenent request at the subscriber station in
response to a determnation that the plurality of transition events
during the time period has exceeded a predefined threshold, the
roam ng nmanagenent request having transition event information
associated wth the plurality of transition events; and a network
i nterface dévAgertsparfamimnvéicinrenalyting contenthwhichothes acepsyedr camens at o
transmt thenaclbasiong managenent request to a node of the plurality of
nodes associ atrechiwr fdr atgheraliyrod kressticosvenin mddiin @ timaetxiad iy 4 sabetritizl e
t he node t os@afpriGinsbivRinrbetided 106 Bf mgtd ideOe SlbraliieoMmods dsenciagsdiuce
further traRgthtawikeledeBisubitatiditnetWOk@utiBE heSil@bligdf tradditionldvents;
apparatus of cepdriinbtIhat\WESIQIaRtRRsiASh Wik hotiRidPaRIndeN ®fe h&iod has
confi gured E&ee&qed M@dﬁné@ﬁﬁ‘ésﬁ&d”@éﬁ%&%@%nﬁ ZemEQ JeE'tEhaOfﬁge
wherein they lﬁ& ! §o‘%§a‘?é2ﬂ§i‘%h {h &91%20 ?&Qﬁs‘it%ﬁre%ﬁt%

ankilft 1ol i

i nformati on 8 I%{n [It)Iqullaaét i on

events. Wi Cogtfe@a@t%rgf Rl c§§1 di'l‘f’c duef eh el hengdé BN one

Bssoci ated BRSO %Lgs?onér?g c?an??E’ s?%cegﬁﬁhe&éfﬁ??l#*?fg%:’m%ﬁ’ﬂ?r ansi ti on

timestanp, PPSHEY 8O eason, target identification, source

identification, received sj nal st rength indicator, received

si gnal - t o- ndi S ariile ebmaputagiyrg o€ piptm ﬁowéffwmrﬂefa%n#@t p @fGeyed, causes
recei ve sen8ietmaghing to gceivp a a0 pGMEBISCRSBIEISEIRBRE from eghe f@inge
or nore tranghadepsniepenmnse including Thefignsgiandniosmaiondprihesutseribarstatien
conpri si ng trredwceriortlres diongiden ¢vsnisecord i nf or mati on associated with
each of the plurality of transition events to generate the transition
event i nfor b@tlhenrticldét madtudacappaf dbiuss,ofhecdiatmpehbratd the tdaatingonpr i si ng
a confi gur aiamdgeA@hlishosst fuBtheMOIPASES deaaniinga ysésehedhgindfrmiatien
subscri ber gdsadihtod withiableadt@ng 6NEARition §ddnliGcAtRAMrHGitITR HAGSARD!

request. gﬁhmtﬂﬁ&ea’%ﬁﬂQﬁl%tcﬁﬁerﬁfﬁcﬁtll(ﬁi BoulSe ideETcatieh, theivee kpRdikirength
interface dgMiGRr Bcd¥RNTLiol M iABELAY TIRAASIRA! roh e kot At

| east one Ogi&'@e %@ﬁ%ﬁ R ABARY a8l At Bﬂ"ea@h\?fﬁh@'oﬁéél 1&191%‘%}@@[18@

net work, a statlon assoclated wth a wreless netropolitan area
network, a base station associated with a wirel ess wi de area network,

or anot her ot tﬁ%rahp o &%u'facﬂlrg 3f ciz:um %e\f\éiﬁ &e%o\r’l\fenrlt?lw‘ﬁgns acrggssgd causes
net wor K. .
the machine to record information associated with each of the plurality of transition
events to generate the transition event information.

12. The article of manufacture of claim 8, wherein the content, when accessed, causes
the machine to increase roaming hysteresis of the subscriber station prior to
generating the roaming management request.

13. The article of manufacture of claim 8, wherein to transmit the roaming
management request comprises to transmit the roaming management request to at
least one of an access point associated with a wireless local area 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
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21. The apparatus of claim 15, further conprising a configuration
adjustor to adjust one or nore configurations of the subscriber
station to reduce handover of the subscriber station based on
configuration informati on of the roam ng managenent response fromthe
node in communication with the subscriber station, the configuration
i nformati on having informati on associated with at | east one of
transmt power, roam ng hysteresis, receive sensitivity, clear

channel assessnent, or roa?ing candj date. .
14. The article of manufacture of claim 8, wherein the content, when accessed, causes

the machine to adjust one or more configurations of the subscriber station to reduce
handover of the subscriber station based on configuration information of the roaming
management response from the node in communication with the subscriber station,
the configuration information having information associated with at least one of
transmit power, roaming hysteresis, receive sensitivity, clear channel assessment, or
roaming candidate.

15. An apparatus comprising:

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

a request generator operatively coupled to the transition monitor to generate a
roaming management request at the subscriber station in response to a determination
that the plurality of transition events during the time period has exceeded a predefined
threshold, the roaming management request having transition event information
associated with the plurality of transition events; and

a network interface device operatively coupled to the request generator to transmit
the roaming management request to a node of the plurality of nodes associated with
the wireless communication network to enable the node to adjust one or more
configurations of the node to reduce further transition events by the subscriber
station.

16. The apparatus of claim 15, wherein the network interface device is configured to
receive a roaming management response from the node, wherein the roaming
management response includes configuration information for the subscriber station to
reduce further transition events.

17. The apparatus as defined of 15, wherein the request generator is configured to
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.

18. The apparatus of claim 15, further comprising an event recorder to record
information associated with each of the plurality of transition events to generate the
transition event information.

19. The apparatus of claim 15, further comprising a configuration adjustor to increase
roaming hysteresis of the subscriber station prior to generating the roaming
management request.

22



20. The apparatus of claim 15, wherein the network interface device to transmit the
roaming management request to at least one of an access point associated with a
wireless local area 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.

21. The apparatus of claim 15, further comprising a configuration adjustor to adjust
one or more configurations of the subscriber station to reduce handover of the
subscriber station based on configuration information of the roaming management
response from the node in communication with the subscriber station, the
configuration information having information associated with at least one of transmit
power, roaming hysteresis, receive sensitivity, clear channel assessment, or roaming
candidate.
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