METHODS AND APPARATUS FOR PROVI DI NG A HANDOVER CONTROL SYSTEM
ASSOCI ATED W TH A W RELESS COMMUNI CATI ON NETWORK TECHNI CAL FI ELD
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[0601] 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,
homes, 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 (WPANs) may offer fast,
short-distance conncctivity within a relatively small space such as an office workspace
or a4 room within a home., Wireless local area networks (WLANs) may provide broader
range than WPANs within office buildings, homes, schools, etc. Wireless metropolitan
area networks (WMANS) may cover a greater distance than WLANs 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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[0009] FIG. 6 depicts one manner in which an example AP controlier of the

example handover control system of FIG. 2 may be configured.

[0010] FIG. 7 is a block diagram representation of an example processor system

that may 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 apparatus described herein 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 arca 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
WMANS. 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 ag 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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apparatus for pr ver control sys _
pressure monitor, 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. |
[0014] 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 use 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 (OFDMAY), 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
links.

[0015] In another 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 (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
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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 wircless 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 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,

5



WMN. In particular, these wireless comunication protocols may be

based on anal og, digital, and/or dual -nbde comruni cati on system

t echnol ogi,&,% @ A obal System for Mobil e Communi cafl )

t echnol ogy, %[Egﬂg Code Division Miultiple Access (V\Cg\(/;&?lr}a%o({7%%\944

t echnol ogy, Ceneral Packet Radi o Services (GPRS) technol ogy, Enhanced

Dat a GSM Envi ronnent (EDGE) technol ogy, Universal Mbile

Tel egon’:j’ru r’drﬂ&ir'dmﬂibﬁesﬁmsﬂﬁ{w&ikﬂ Sl)n dne ekarapieale wiEeNs cbﬁ@ﬂd IRdatiey network f

st andar ds sed on t echnol ogi es, variations and. evolutjons o

these st anﬁﬁﬂa@c SN ot ﬁé’{;‘q’éﬁ Risbpie G Pkes UL ER P>

st andar ds. pNHeh Q9I1R Fiti G de]aic%e@éig%g siebsMRANsta Bon ANy irdld comMiiatidnhe
may

w rel ess comuni cation system 1 include other conbinations of
WPANs, W AngworiRfuenay aprdydsradyijinng subshebarstationss Thadvirglnsseqmgynication

descri bed ' QL b matagk L0 R The W.rnel ess
conmmuni cat%@&l&g?g?éﬁr %% u{r%g/&eidgc lh%lé A?tb%gllr;f%;ﬁ%f F{ﬁ%ﬁﬂ: L&%&ﬁ%an& or
WAAN devi c[@822]not Insdzoem), tiesobscaberrséttinn 2k0 iy be himcencdd Wiecwiselessd

peri pher al e.g., .network interface cards (N Cs) access. points
Cabo 1 et Bnt gevigh motieed make rSrARioR yiP i) Lor 5 55RR0N  be
etc to i nheseMiThe s@sklibtr afutibre? BpR@NRICRMS b BBwoik Bfdrfatd ddviceSNEDEIMO0, a
personal comruni cation _system ( wo-way radio sgtem

PCS) , : .
one-way paiererdyeqostsr 280, ahgndeyyr ﬁa%ié}r%é%%ﬁgw%%dﬁﬁ 2%%@;53%.*

(PC) syst &ffherdtoP 886 AR@h nfddlody 855 I1Hea0D £40DAL 533 LM deP2 REMR MARAover
conputi ng accessory (PCA) system and/or any other suitable

communi catthenitos Yed, ¢ configwraiagradiusiar 3Vh thoagmpistrenpiaies 2B and theyaemered
bove. th tt b . i i
Cheret o, THOp s SppERLAL BAUBICA p bkl VR LRSS TGNk one

net wor k 2Q0 may comaineote ofiths wliscribdyatatist 210 anplii@hbeadil@handa thaduor

ints (AP | 1y. sh 22 22, and 224 Th
Mg e S R R T e R e T
230 oper atdined of igditepd @endctiohd\@.ghARpodd le-pideonatdiond 34 a phiat-toensaliiplee,

the wirel ess cormur_lilﬁati on network 200 may be a W.LAN operating in
accor danc PHH CHCAPYY EEE 802. 11 fanmily of standards, and/or

variationgoggy] evpldiiireng rﬁﬁy ihBRAE A BRI MBS (rfnsthitter REERREAR adtnrkask
- Group k (Radi 0 Resource Measurenent Enhancements), |EEE 802.11 Task

Group r (Fd4st Froamnly thadNIDERS mRaydresi nehwork interfte serd| FEESEBIKT Task
G oup v (Vé'fartf%h%%é 2 gé%fw%a Qﬂg&gﬁﬂtd)d%-viﬂhh DQUGY: T4 Gnd SRRk Gk 2
nmet p us de eadl 'y

WLAN, the ods anhd appar a scribed herein arer
appl i cabl @4t oreggehigvely. yResnehnal4ehes sicmdenumneroadre ditestioheler bsmnsuch as

WPANS, NS, . and/or . wreless nesh networks. I n one ex | e,
Uhe wi r ol dugcisneaf o ST abbis A58 HatprbE AR parh SUGHRNR &
one or noraatcAGEEmidr@dtiiPatcrinaS beddr &EerAﬁjﬁes o bifittRE suitebic!fer thdnEmisdion
depicts a siqr)gye subscri ber statjon, W rel ess conmuni cati on

. the wirel ess
net wor k 200 488 PaEPai&FAganily onlihough 4 drpctst dpglpARenmphBiew r el ess
communi calsl BRrBEIMRbH 220 fhaliTitl b Al BN bilend Ibdr RAAbIC/ARE i Eifber

thought FIG 2 depicts three Ms. [0022] I n general, the subscriber
stati on 236tienyglbmaninglugae pbiralith of piterslas tosimplasent vaulipteippatemultiple-
menti oned i ction with FIG 1 or any conbination thereof.
The subscroﬁlgjgl}la\gp\g??%ﬁ&gﬁo may i nclude a network interface device
(NI D) 240,[0624] eV €Tite avetaededer 250 mag rdvaridofoematimrdsioeiatédsOith ane or more
configurati on.adl: uster, 270, a re .eﬁEé@e erator. 280, .and menory

285. The NPPPHoSvepiiQl heshbserbes urigcagh Hapsition sYeMi B6r 260,

the confi gubRtib&Rtatich 156 Rby &48itidnRIWREWES hod8 (EF hRHoveB Or hatddfiiofe
menory 285 maué be operatively coulgl ed to each other via a bus 290.
&ibe B

Whi | e FI Gthes t statignel 18 froppene Al ppsatet APbfFarsenepisaes: thedermst at i on

210 coup! Aghdofere BEBHAGK tinfod 8 Bl fReatt iR FATRADGRL BBl Do

operatively coupl to each other via other sult rect or
refer to the transition of a connection with a subscriber station from an AP to another

6



[ 0023] The NID 240 may include a receiver 242, a transmtter 244, and
an antenna 246. For exanple, the NID 240 may be a network interface

card. The gﬁ@éﬂlps% station 210 may recei ve and/ or ”af[}frlﬁsrszj/@gﬁdi a

t he receiver and the transmtter 244, respectively enna
246 may include one or nore directional or ommidirectional antennas
such as dipol e antennas, nonopol e antennas, patch antennas, |oop

antennas, AP crmierekanﬁlettﬁ@mcnlﬁﬂﬁéwn Zl'()hﬂﬂfy ttay@mn of roamt Ry &e AP
suitable for transm ssion of radio frequency (RE) signals. Although

FIG 2 depiiOra the AF 4o becale dinsabscrihe S 1§ By TOva PR 3ies fromya

i ncl ude adgivti,@naka @f“th@ﬁ'?@o ah®ntEX 80 Rl e aPeQ%fﬁiél?ﬁCfnb% 2&difdd @0 210
may include a plurali antennas to inplenment
mul tiple-i &h‘fpmatlﬂﬂ}’,t‘fh?ﬂé@% pay be RPVE sy sanamty fcomidt}ﬁmeﬂcél\mth theecor der

250 1y " eHRLApLAAITEL) 0 35 RGRIGLE, LB Phe DB b Al Ll

events of e subsc on event,
t he subscrabaz2. sAaiordmgl?,h(harmMet oixhs mnmmdnemwﬁtﬁa smbsmlfw gleson 210g. ,

handover or handof b ation 210 fr ne. AP..t 0
ot Ay S R SO BRI & 257 I Ao el BT S EERE
be used i ngfioa a0 eR blaysilidl QUENE Boml the APDRE & Bis WFE2340 A Rindbvdref thae
transition of a connection with a subscriber station froman AP to

anot her  Apnngckop ith dhewpscaiber stadion ghQ may pesur Setepn e 2423 Pgnd the AP
transitiom,@r roamfromthe AP 220 to the AP 222 because the

subscri ber station 210 nmay nove out of range froma coverage area of
the AP 2200838 i nThke kendexes magikoral68 anayfmartiter fyp azpdditigmindigativeiadn or

al ter nat | vellent05c0E: A30: SBLAE: SRRHINNG, o SARABILY b RG s

connecti on er S 1 on r ans rred
nei ghbor ABftafhahth@eARtc220n Bnn:d:‘kaﬁ@let, the hARicz22moniae @60 hnagmonitar foaostover

of the connection with the bs t at oCccC bet ween
The A 90" St Prstign bxos of HE SistmeEr sBidtARmTing Tkt t B o1 o 1 on
210 may t naRgdvet RBniddr 260 ay e atda)(ﬁdﬂB’n 226katioe b ReqhBuBafdovér draRdlover
of the connection with the subscriber station 210 may occur. bet ween

the AP 220ubssHbenatiap23®if a qr@bﬁgqWlwaﬁ%rw’émﬁfﬁﬁwwcg%‘@ﬂma@%ﬂm t or

for a condjg a)(eg NgliGatbivien Nenfsrvﬁﬁif&‘?ﬁ ﬁfﬁ%‘?v%r éiBmPi&%éHQﬁﬁ%rber
station 210 g., hard handover handover, ter handover

et c.). In rmmtoe%ﬂnpaxedctcmnm‘ahﬁmréhc monbict oftreaemlomycnmmnhlmrhdtanc one
nor e tr £ ubscriber station 210 within a time

perlod Tﬁé ﬁ&%ﬁ%@%ﬁ.%@%ﬁ?@iﬁ%%%ﬂ%ﬁ detect a condition indicative of

frequent Hadbdver Todvoldhieguhdandder, thﬁ ahiigira@dladjdsta 230 ede bdjngdne

nunber of tran5|t| n even occur.. Wi thin e ti eriod (e.qg., five
el ¢ Do Bas g e Nistiiog) Shef 2 g B Pt St st

noni t or 26§siRYisdetsFdBeRetivilehkiBsr ddAe chid Tk se8Smdnk. aISnt eRdinRY,8Rd S
within the tine period exceeds a predefined threshold To av0|d

fr equent waﬁfél@%tron adfystes S mgmdaﬁt EFIHES h:sscfé%wZOfohwscat[?ph%%ﬂ

in response to detecting a condition indicative of frequent handover of the subscriber
station 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
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or nore configurations of the subscriber station 210 such as transmt
power, roam ng hysteresis, receive sensitivity, and/or clear channel
assessnent,, I 2Bos %&m’exarrpl e, the configuration adjuster P%%Wmmhyst
roam ng hys?ere3| s of the subscriber station 210 in response t
detecting a condition indicative of frequent handover of the

subscri ber station 210. In particular, the configuration adjuster 270
may det er nubribletdiien 220 Betbiearaniaenihg isingma APstoragnigetA R elnvdditioa, the
signal transpitted froman AP in comuni cation th the subscri ber
station 21°@ng] gurgfion gdjstenp/ Gy algn g JuSt SN PO CARLEHTEtOBY DIFH AT a

roam ng caRghigahorIRokAon Bom HeQVp 8i8) dndfor MEDBIE EddaRNleiSi38lak QBscABLY W th
W rel ess communi cation services (e.g., the AP 222). For exanple, the
conf i gur atdetsdl bgljwust er 270 may |ncrease roani ng hystere3| s of the

subscri ber ti

t hr eshol d.[ %ﬁa ?@g&%@xe@%’g%&%ﬁ scr ‘F'E%P&%f‘{t%%gﬁ %% %‘ﬁé‘ﬁg‘gﬁﬂ%ﬂa
greater di1ﬁcflmdmg1trmsnmnswgnamfonnatmngssbcuafedsm’(l;nhd: sansﬂmmevenls dfith¢ he
subscri ber ta ore tra AP ta th
T paabiBh gt At F et i BliB it o i JHE: "one
or nore cqrahmgu;i RichioatiGemesmions dahdigeH @hésiing iﬂfd}maﬁéﬂ @andiicinneidog AP
220 and/or. the AP controller 230 as described in detajl bel ow.

[ 0027] The irfogaion, GesbidsitficabgpinfRipatienh spwy seidgntiigatiomigforaatigie nent
request ingludy @%n&lrs%égtﬁ Erf?i'ﬂ:a%Y?l@éSIb O RRbA, BccARa AphALB hoWk iidabiR
transition events of the subscriber’station 210. For exanple, the
transi t i ofREVErinformatempiensont nesier indermatien, treamis by wercsigimfarinpiionat i on
i nformati j ' t ' ' son
i nformati gﬁcel‘{eg;%%ﬁﬂygg%ﬁﬁé oerﬁl!r %%%%e?%rﬁe,& gour clxéllflq-g1 I fication
i nf or mat i associaedeavithegicls b@mmramtrcmrfgbﬂrts it salisorbef R3Gd) 210f or mat ion,

ived gj | -t d t tl t t
[t or mat | NPT oo FaeFEor Tk PR O8 el 1,

i nf or mat i @Ansifén SleBAITHNARSIGON ARSRERFRIS a6 Inal ndeafsabhsmaas s oci ated
with each of the transition events of .the subscr.i ber statl on 210.

[0028] | n §eAEHeN svephRocuireh&igyidale andentime). i 'GRSiieR BR¥RRIPIGRHigR

identify GagNnditALY ! oRth tENERbN evdiPodcLADS ] "fﬂeocﬁ'rgEﬂ 1H&§Hﬁﬂ%n‘ iffoRh Rl ON
may i ndi caté when each transition event occurred ﬁg date and/ or
time). Thend theseunct iientikeasominferingtipmmay mdinaie thwrm anﬁyheesachP
transitio tyl and
t he sourcgflgym{mgﬁ%g eﬁf’(elgﬁﬁ §Iﬁ QFt‘ile 'tdqge@fkrlljdd éé&‘[{] ﬁgr}*@rge% kﬁgl and
t he sour cenﬁéﬁnaﬁonmmyhndweamshetre@weémgml srenggh froﬁﬁﬁé BPeecoAPtahthet ar get AP
and the so T SSI i nf ar. te.the reeve
Sl gnal st sursgtRer st FREF aregRnRE T veh o s nERR i ATEE °F o
eac h t ransid desdiveawetial-tolitescREN from gy dBBtde AP 4vahe Jubstribat #atiohe 10 ései ved
signal -to-noise ratio fromthe source AP at the subscriber station
210 for e&BH HASNENEYDH event. [0029] The transnit power i nformation

may i ndi CEN) of he Fanafhi pOWNGhfoAR RN ﬂéﬁ%ﬂé&t& 'Ehealra%blﬁﬁ‘?bw&{ AR ed
fromthe subscriber station 210 to the target e source AP

for each twidresiigiabiransypeéitad ﬁdméiersulaﬁwmg stayign & &toi the fapgeb ARand dhe spurge

i ndi cat e [

tranan £t PP b eaffigy bnt) BR3bathE ROGLLO TR Rl MRk s,

sour ce AP diffarereadinsifad Btsertgttdfet\eebamtsign'ﬁhmmmﬁmd\fﬂmsmﬁSargd:t\ﬂl?t and a

i nfornation i ndi receivy r as oci at dvvlthaS|

acol vou Bnintnsnied FofuRe SR KB A RA raRTOR crones Th stk SaAIAD and
the sour cenfbindtidh nﬁ@ﬁﬁﬁlé'cﬂ@@ gdckive Bo@MQB%maTdﬂlQm@@mgtm edcBB®td BtheRy

i ndicate a CCA associated with each of the target AP _and the source

AP for eadtbseribgisiatipnAl Gljemeachm{dhatarget AP @gmeéowa%%@wah trangitiooj se
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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and/or interference associated with a channel. To deterni ne whether a
particul ar channel is available, the subscriber station 210 may

determ ne r e receive power associated with a sj I.a .t hat
channel |swp§§@%g?18§€ the CCA threshold. If the recei vesﬂﬁg\?\@zoq\é@gﬁzgs
than the CCA threshold, that particular channel nay be avail able for

the subscriber station 210 to use. [0030]In one exanple, the request

gener at or 43R RN FGaIREe bbeialed SvithQahi el "PHAGEFERY wharkteFartRller the
configuration adjuster 270 adjusted roam ng hysteresis of the

subscr i berchaingl jsanailebly, Bigsubsseberattion 810 man Aetermingphetagr e feprsiveiet ect
a condi ti q%u}epgésﬁéﬁtlﬁd' Gﬁﬁfg sggzigﬂd‘f?ﬂfat &ﬂﬂx@éi’i’sﬁéssgﬁanttﬂ@c_@%%f‘e%ﬁ&?&r1f$ﬁeat' on

210. Accordingly, the may transmt the roam ng nmanagenment
request t oegdiee pavep Bdess Brandlie 6QAtthesshtoldtiwit pirtioulanabannel niap beravdileble t he

AP 220 may, LuUst. .one Qor: configurations of the AP 220. In one
exanpl e, tfﬂg%%lﬁﬁﬁ%eﬁﬁé{l%ng%@fm?%am ng hysteresis of the AP 220. The

AP 220 may[0630] war ki dnbexdniglaghd feqiieseyaniatdr 280 tag gk unatt chetrbamiAR

controller 230. In partigular, the AP 220 nerate a frequent
handover dVBREIRTET fuatier tﬁ%qn&gmamt Uﬁiﬁq%ﬁw? iR BySHHiesis of
i nf or mat i QRe suBaERRr @tidn 8 0t AIME hhiddAReraX&iHor D6 AEYRLL @dlect b BEndIdIN
controller 230 rra%fradj ust one or nore configurations of an AP in

comuni catipéeative ohireguenshasdeyer pthe subsetilss staon 210, iccordinghptheyd)
and/ or on I i : I hCat d it h the
subscri ber624gtr%1 i oﬁsrg%'(t)&? g%{n,é\%t?dﬁgéeﬂ{lggﬁfﬁ%sgﬁdfl{%gﬁgg% EB%S—:‘grIa n\cgi;l(etarrpl e,
t he AP coritangilibeeveRBBiormpticrdjthesAP 22 Gmgyridjug oneor, momwamingrétions ef bsi s,

receive senshiq vit and/or, c channel asses nt .of..1h 220,
055  ana or - pte NS s £ 3t SR AR R RE BT DERR AT o1 1 er
230 may prigeiAfe2a0heasiobsat itatransitiah ot 2f@matibhtorthe Amvenidsicr 0% Tho
reduce the nunper o nsition events within a tine period. The AP
control | erPa§§gR‘Fré'§ff 8B Raf e ees gﬁrﬁaﬁn\ﬁlﬁngﬂ‘r%raﬁ%&%ﬁ reyest ingo ne
or nore CoRrd iratiditdh icOdhs ifFbrmiiien S BR&E bh BRY tranbifibh ©vene PorsldGbn, e Apansmi t
power, roam ngi e?éSt eresis, receive sensitivi t%/, cl ear channel

assessmentconigller d3hinay adipy one anapgenligurions el @xARin eommppicajon with
controller r ng .t ' ]

voi dance TEansiRL: RRRADT Ry IR uhy SRR RIS P o e o
220. | n t u¥khin colenuaiRafiGOwith yhegebseribtrestatiod 210 &g nthe ARs 23hanidigy 224).
Tenagenenty | copons s, DELUdIG s confluLALion. oL on Lo, the
subscri ber SStAL o 210 “BaSed on THe EBhf guration rn OF MATT'GRY t he
confi gur atre@iveadpsithligr ardiid} chaay cladhdl atsessaendsf thioABs 220) R ididri 23ds  of

Lfe, subScry gt Laughl 20,10 SdUce Lhe MUkt el S1a0g hon everts

the conponghcab&RaNen 210 FlifrecdmdleBdARRS £1186hcR thSRBMeAb LB Svents
within a time period. The AP controller 230 may generate configuration information to
adjust one or more configurations of the subscriber station 210 such of transmit power,
roaming hysteresis, reccive sensitivity, clear channel assessment, or roaming node
candidate. In one example, the AP controller 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.



Wi thin the subscriber station 210, the functions perforned by sone of
these bl ocks may be integrated within a single sem conductor circuit

or may be d using two or nore separate integr i,fsS.
In ong exarrpl e, {%ﬁough tﬁe recei ver 242 gnd t he tragslﬁn(lht‘?l?seﬁd@ﬁ%“%re
depicted as separate bl ocks within the NID 240, the receiver 242 may
be integrated into the transmtter 244 (e.g., a transceiver). In

aﬂot her o ex@osde, Ah@q@h&hﬁ cdhﬁ!bﬁérﬂ@it;o%ﬁn Elcma dradelosted ampairh‘@ “‘%89

t he configuration ster nd/ or the _request gen may

i nt egr at e fﬁflé}lea?ugﬂicjﬁlg?reﬁaé@ﬁég%ﬁi fq‘“ﬁ&ﬂ“f‘ REROrTed b seiftc phde: Qbé%%may

Wi thin t hepeSHRaEIRAMIBA SihIeBerditBndiRMor BRI r @y tfhpichicttcd uBiRE WS K
interface card (NIC) (not shown). For exanple, 'the NID 240, the event

recor der 2BEOTe BRPAFmIEPEEiedasitH In PROEX , alsheigh theaeseiver A6 anst the
270, and/ .he NI c
and/ qp, L 06t SHHGS He;ggtg(;?f :}fgﬁraéﬁ)go ggﬁ“tﬁ@ ythrglgﬂﬂ h 0, itk ﬂegl% rhﬁ

[ 0033] The access points assdcl at
same w relreaasbmtcgmﬂdambnmmmnﬂm R44)fe g;ljefti“mmﬁster)mlnehtﬁber example the

CTat T on 2 S0oRAS IR ot PuORS PR Ao B oW iag EC bRt Rt Pon

net wor ks &hmﬂqﬁ@ﬂ geresdtor 280 ned@riﬁtugrﬁ&aﬁﬁty a bAkgtemau@bndﬁlt Grurthef|@ping bsthene
or nore basic service set (BSS), networks, the nethods and. apparatus
descri bed Hes<epathyytae fs@aailheysfa 7104pavebe iptegiatedrinte ginetark intafage Fard

such as af‘(NI@ﬂ&B?ﬂﬁ%? ﬂf@%k&nﬁl@rt}{éﬁﬂﬁ@@ thd BIP)rcOSHNOISY; thEHéﬂdH@ép
whil e the ‘above exanples are described with respect to APs and AP

cont r ol | ermorios 8¢4, shecagniigurationy ssiiester A ang/phibid scaupd gappeipmifgnay be

descri bed }@R’\;dl |y applicable to base stations (BS) and BS
controll er@% ssegéj?tg?her th WWANs and/ or WAANs and/ or subscri ber

stations d883i3%¢i at Elk ascesepeints Ziﬁsnznmtd/ﬁﬁﬂkmy bEhesaratddodish ndarappar at us
descri bed herein are not

frequent  HAFRIEY SPegEn e PpaTretph T R et e el e

i ncrease nRboMded inl duddl Sbsa UBesubbcriver ARG 189 beabhdseY té ﬂvcgﬁrt@drati on
for the subscriber station 210 tq transition or roamfrﬁr@n? AP to
anot her APVUSISHS CHRMUNCRLG SHY Ok gV EIco By phongwiady: plrowdhdiiSon 210

My Cause depicRidntlBE fngfbbagi%qa%eg&qhsshé@&o&@wé ﬁ@thomd% drf}g§ €ase
jitter in data, voice, and/or video streans. Egsn the exanpl e of

FIG 3, a desartbedberciocre lfcmhlySamh@qwcgg@thﬁayuliahblnat@r sgbetan ber
oty B 1P s RO e
i ncl ude anlesPibednithadspeat to ABs gnd AP hmtﬁ@&letscasﬂocmtddemhmms Bk @ectl)s
21 el A SOAYLAL) S 238, IR S L SOLA G el A7
control | ercorid8llers associated with WMANSs and/or WWANs and/or subscriber 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 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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[0036] To illustrate the handover control system 300, the subscriber
station 210 may record information associated with transition events
of the su J ation 210 and nonitor for a conditi j odi jye
of frequen :%Qﬁégﬁﬁ. In particular, the subscriber sta(ﬁgggg%@ﬁﬁg¥
det erm ne whether the nunber of transition events within a tine

peri od exceeds a predefined threshold. In one exanple, five
transitio n&e%v,em AP \Gbiithller 2300NAIGUR)E ATRyndbiecli, e aatcomgolRl 250 eayeat
handover. [0037]1f the sggﬁcrib%rcﬁtation 210 detects a condition

i ndi cat i vellsrHpQdht AR 240 8YEF hagdoxersopelsysien 380 &y oAt peydethy AP

i ncrease rQaRLMgRysteresis to stay in communication with the AP 220
instead of switching to another AP (e.?., the AP 222 or 224 of FIG
2). As notl883@bov & ilfustpte thy Mapdaver emitre! syatemi 1 hasebsaridhirsfatieeAtl in
signal str n: a, signal, 1. .- r t I .

comuni cat Iﬁ%}e\?\? I{aﬁﬁfpﬁg‘{}?g B gbg rgi:l%g r&l{shtatgd%%)ﬁ g‘%@ E’(og?%e. bl,&ﬁ%cﬁg eIIA%-E’d t'fﬂ &)1 0 and
a signal tandmsmitbt fed afcomdti@niatetiveAP fifequant hardbecr AR R2RAJularBre

i ncreasin oam ng_.h resis, for ex e, the bscri ber station
D10 oy T bR O HER Rt R TGS pb O of e b by
strengt h bahypeddicReceds gpatefineamrtdi@ldARn $2Oeanmphld, fi®e Flughah dveam t he
AP 222 before the subscriper station 210 nay swtch fromthe AP 220
to the AP wilyn opguawfgnebeindicative ¢fdregyund B#ideesr. st ation 210 stil |l

detects a 19pnAi {i d ALEBE ¥RioA210 LS RboRAMIANBLARELE et €aSi NG

roam ng hysteresis, the subscriber station 210 may forward transition

event i nf dendavicoriha sibsdridepgatpR@ 10 mpydneseass zpapling hysteeesisub sioy ither
station 2 . ] i, ncludi e
rans 11 orui L AREFLAN s SATRELIRIREERTR o LEMERE L BTk &
request t@2dhéFRR 220503tk pbovenroaning hykteesibihaz2dicay a gffeamat i signal
frequent handqyer, avoi dan regue to forward the transitjon event
| nf or ot | GCRh DHCHP: SaF KAl CRpm el It fosmgTesioBd Grihs he
transiti onubyebér statib@RIBLd.@the WPR2APaMiER r@sm?RQA FRY aAhdtHP (c.g.,

configuratjon _of one or nore APs nei ghboring the AP 220 (e.g., the
APs 222 ariby OF 2324 By tnerqasing yoanyng hygferesis, for Sraraple. thesubsgnbsr sfationg 10st

roam ng hygst @Lﬁie&rreaﬁaﬁﬁiggfoe& awatg%agé?%ifﬁl?erégﬂlsigﬂﬁ gtnfﬁgm HehGeehfthe

controller 230 may provi recomendations to the subScriber station
210 to avcignaffremtendP Rathaishibe signal figar the &d 2322 beforethapulisonlar slatier 230

may gener : 1 f t]ﬁﬁﬁdover avoi dance response to
the AP 2Zgﬁs8%%%?&£¢E§H$%%§ﬁé%§gﬁgﬁé%ver'avoidance response nay

i ncl ude cdfdIsyur atlewever,if the selistidber statiorp2r( dtitluletrts atchedidomindgat-atafon
i nformati may.include information.associated wi.th.transm ower
setting,  PEOFY B it RORPYTE HR T MU SHSPIPT RETOR pid AP
control | erfoR3@d FRiRUGYen infbAndtide & theSar 2308 1n Shdéxatile? i3 suldfber
configuration informati on may al so i nclude infaormation assaqci ated

with one &fiABPED BAKAFHET ] IAHURS PRREAPCRISARYCH IPdvdingthe fapsidenyyest to
the subscrip@gharithahi HnstdOiht FodnARE bR RAENGERGSD ¥ AP23PG1W. 1§ ess

conmuni cati on services. )
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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[ 0040] Accordingly, the AP 220 may generate a roan ng nanagenent
response based on the frequent handover avoi dance response fromthe
AP contr ol 4o340) . In addition to the configurati i [ on
and the ca WQ%’?@ I'nformati on as descri bed above, the @%B%%+so
i nclude informati on associated with roam ng hysteresis in the roam ng
managenent response. That is, the AP 220 may recomend to the

subscr i ber(38¢xatTherfregdéht hmdadértasmdamn@qun&aymyeﬁﬁsdéconﬁg&eﬁbmn t he
roam ng managenent res se fro t he. AP t he subs er station
210 may ad‘j‘lg’g@%% BPa‘ﬁ’ﬁ{‘]‘é PR f%ﬁ&ﬂnd?aysw’ P& I{QIMAHR her AP
(e.9., thesfRRiRLPwith tr&ﬁ&ﬁuﬁ%x&%?é@ttmg‘rr‘&e Q@ﬁtﬁmﬁ arﬁiﬂﬂi]’@l&. HesHBRIGR4tbed

herein are not limted in this regard 041; 4, 5 and 6 depict
one mannerthg APgenteller B30 may st f%mﬁtsrlaﬂcrlbg@ agigm 340 Ofe PriBurgiotay be

configure I
oot S, AU PRl PSRN USRI oy
be i npl eneih¢ &dt Gasffm A deepagessiie silprstibarstation3 ] Ltoirbirz knandaoynast

many dlfferghl,r 1rc r ammi n@1 %1 es sIt ored on any conbi nati on of
machi ne- actess) Hedi A A a8 Vol atile or non-vol atile menory or

ot her mass084()r agﬁcdﬁ&inglg, the AQ.220 andyl gediyite dirddming nfabhgeaitdt @sgddly . For

exanpl e, the chr e accessi bl e |nstruct|on may be enbadi ed in
machi ne- ac@d e pAnERas 2y %Cﬁr%@?réﬁﬁfﬁﬁr the e ghrcantiplieny30 (o
appl i catiqq aarﬁﬁsrl fd tﬁe b&ﬁf@graﬁbﬁﬁlf&magaﬁ bnd AStEdidaB in R RBHN £ described
progranmmabl e read on menory (EPROM), a read only nenory (

random ac cﬁévgge, P 92% RAR}lso mcmﬂagﬁowﬁﬁn 9ssoaatﬁﬁgwétroa§nlﬁ&hysaeresmn
opti cal m%fétd'é% S I

[ 0042] Fur t g“ﬁ%??‘#@ﬁ%%ﬂ%‘%e‘?g?o g% ?%gféﬁrr&sld ] tIhust rat ed

in each OfsuFScher sd!la,tloﬁ 2 1 &tmhdﬁust tdamsng lgsterasiss Basod dneghpmamargreghagemoither

t enpor al se uenc, concurrentl Agai n, the
exanpl e pr8 Q8Ee 0“&8@ ‘%’SW he?nga Stgf)l cr faé%ﬂgﬁ%rrgay 6‘#18%0888}%‘%? descri bed
i N conj unclohfiguritdidni ahdl}'er WIfcﬁlt@smbtlce@mP{lalgc;aﬁd AP2PEebvhe KPaR4T-IThe 2 as

an exanple o ne wa royi a. handover. control system WO
20081016866?5%# f%ﬁbrs a%l'ieggafﬁ]“r%ﬁe?ﬁél%?&ﬁ‘bhé“&Saf 1G 4, the

process 4Q@o4mmy bﬁmsm vs' aﬁu 4 A9ic ure@ﬁrahrba% in whidh iRMagdSef orrol sydied t he
event recorder 250 of 2) recording information associatéd with

one or mr@OprI@&m@nb@wﬁg@rc@ i ‘&%t anonitigrigdreayan handerer dde 250 nay

S0, e SRS, s RO IE L e el 8

st ati on 2lifplmented ansiathionradzessitdemstrvatiodPgtilizing any of many different
programming codes stored on any combination of machine-accessible media such as a
volatile or non-volatile memory or other mass storage device (e.g., a floppy disk, a CD,
and a DVD). For example, 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 F1G. 2 as an example of one way to provide a handover control system.
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during each transition event (e.g., handover of the subscriber
station 210 fromone AP to another AP). To reduce network | oad and

i ncrease oyl i &ee Service, the subscriber station Zlq,cq%/ 55}),%%291
for a conditi on | n |cat| ve of frequent handover. In particu ﬁ , the
subscri ber station 210 (e.g., via the handover nonitor 260 of FIG 2)

may nonitor the nunber of transition events within a tinme period and

det er mi ne [0b43]her I the exuniphest KIG. 4I’tﬁeﬂﬁﬂotd:s@ﬂO@HBﬁb@gl@WﬁﬁdﬁﬁuBscnber
pr edefi ned han r threshold (bl e nunber of

transitiorst %\9&% %e%laﬂﬁevs%@@ er %Eéléﬁe%}oﬁ%ggr grretiop gssesiatsiy

controls MRiYh 6L dHnfbrk Qaﬁ&t%'%vériltﬁ’(lﬂ&kmm Iﬂié%v&ﬁc‘r@cro%e@qm &E?Etﬁﬁtthé’n
associated with transition events. Oherwise if the nunber” of

transiti oninéyapion assesidassvitinde gprsdean qvents kapoBystics) it tis msmpra2shl ock
420, th b di pist
€ iﬂﬁiﬁ r 'rm§£ H&E@LIBQ% tﬁ%ﬁ.\b%ﬁ'lbgr %tthdn *}fr‘dyctfh%ilh%’ﬁ APt Er

270 of FI eferm ne roam ng eresi s of
t he subscrdudiag cathdtansitioR ¢@nf (el gadiendB30) of tp@@ﬂa@c}r[lier sthlfzams’ubmn tuger AP

t at 2 t i th .
subscr beroepeBgi, i Ry RN oRObHE ind BRG paly BESETFS bccPBsnbsr rmy
i ncrease tdngioh Qafriag nvnitbefors bendittundsdiodtiie b FroglentiidioveACtOaeticudiry ,
controls may return to blaock 410 to record infaormation associ ated

with trandht poscrbsesipteon 119de¢) Retls handgyes moriter? 68|06 EKC. 43 mayinponitep

subscri berghsh@hhe Bf@ﬂiﬁlt%@:\’rérﬁyﬁr tbﬁn%q{n‘tbsﬁe@féd aﬁ@aéta%lﬁe/éﬁ&ﬁ&sménun&ﬂaﬁ
subscri ber station e request generator 280 of FIG
gamargéqf@n

2) may gerfdiranstion cmaﬁmeﬁg:e @hﬁf@quﬁ’ﬁhreﬁl@ﬂfb@mhé@@) The roaning
manageman'g ?‘ggues]tf tﬁ@&ﬁrﬂb@?{)ﬂga 15151?9?&11%' dolds ﬁé’t%%ﬁeh bRk c{]hané&re@m ed

above nsition even For et on Ry i ne transition
i denti fi cabieshold, btraimmepreturh tablock 4hhotcomtﬁmba¢qordmg infommhiion,

LS S SRR T Rl O PR SR R

i nformat i ahe preddmsdrhindoonatireslididatvbdck Ao, theoamsebehysid@ra9i(s.g., via the
information, receive sensitivity. information, or CCA /i nformatl on
associ at edOMigHRgASr £ Lo Gnd) maodriaidmm ¥hasher ihadius BegYIDer

station 2J}Qsteiegi%?ih‘éfa@bswpé%fah&%1@@%1&90)210 (e.g., via the NID 240
of FIG 44) transmt the roam &gﬁmana genment request to the AP 220

because tH@O 2 2 thegsubssribescstation luddntwcvlhu%\mdmﬁ-t@wméshwwa;es to
the .S“bsc%@é%ﬂas&fb@% ét&’[{bnzzfll . g' %%ha‘lc%% AEGOL b%gbi@ rﬁgﬂeagawe ber

station 2 may nonito roam n nae romthe AP
220 (bl ock:oaﬁtﬁmg hy@wede&mhdﬂédblock%b%bcdndahgm ¢mtrolsmvg(remm10r5llc@k 5,

e o 220 Y o0l SAA TRRRRR TR o5poTce, p2sed on the
[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 FI1G. 2) may generate a roaming management request (block 450). The roaming
management request may include transition event information. As noted above, the
transttion event information may include transition identification information, 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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[0049] Turning to FIG 5, for exanple, the process 500 may begin with
the AP 220 receiving the roam ng managenent request fromthe

subscri bery,gt.akd9a,210 (bl ock 510). As noted above, theP(fT?(%%d%ﬂﬂzn
managenent request may include transition event information. Based on
the transition event information, the AP 220 nay generate a frequent
handover avoi dance request (block 520). In particular, the frequent
handover aaindai@eot editi@asd prsmides eeticeieo tHegubscaberistation 2 8 @idck 460).

information fromthe subscriber station 210._ The fr.equent handover
avoi dance AQUURY-ESURRRCE Helionc O iy GRrpt (55 * JeaTHEs TPRIETITh t he AP

220 such agspohg¥edth theROMRI() %)[o%ﬁai?me ASQRSdribkY irf Jetai PRI Ghfeclibnt he AP
220. Accordi ng!ég the AP 220 may transmt the frequent handover
¢

avoi dance FEqdeBe AP20 may genasgathesparains xB0ageleatiesisneg baspsomdscr i bed
in detall rB{ﬂrugl ol SRR L QP s SubGrinGr stheldq AP, controller 230 may

generate a uent over avoi dance response based on the frequent
handover 0849 ancBummguestG .15 tmekdmaplAPhR0cess 00BDRY begihwite SwnplP 220 f

FIG 6, the process 600 may beain with the AP controlle

boei i ng TERiRY B8 Tetnng ARtsarhdotleb e ep iR pad Bhosies1g)
(bl ock 61Q4s nodal dbot € dhcdoamviig nidn@gdnicdeteqndst hap delirk taugidsanesat r equest
may include. the transition event inf or,nfati on fglom t hﬁ subscri ber
station 210HRgr Baptsnn theirenshion Vet dHAERALGH: the 2R dnaKRepIe 2Based

on the trapghédt @M RVEtvoldah QI rERlckiQBlock BE)AR SRS 1he FredRt FBRYoAG] USt
configuration of one or nore APs such as 'the APs 220, 222, and/or 224

(bl ock 62@yoidprpegpceagypnduds the tramitigevenslinfermaiing frpaythg aphserber
fi g - . . th
contigura s&nﬁgﬁ 2862 4@%@#&@(&1&@} ﬂ!&ﬁﬁﬁc&@cﬁueﬁ mﬁmso’*ﬁcl%aé’mt@&nﬂ?on e

APs 222 an as transmt power, recelve sensitivity,
and/ or CCAssoc@8Hithhbe AP 220 stchodsItensr2i fowayrea¢isosepsiovityd @end/or CCA of

recomrendaf i o,adj ust, one ,qr re.confiqurations of the .
Cohoor: podhe RB2aboABGKMRL PAE AR TR ER TN AR BpoxhiSidanes,,

al t er nat i vedugst tb e APcaddlled30€blo23SB 0 ans dewabatindeail horm ing

candi date AP faqr the ?ﬁbnécri er stﬁti B 210 to switch t sq% t hat the
subscr i bercoReHPIB FHG hahetiofopise @&3 ﬁreayw&ﬂ%rakf;@rfrequwtﬁs? Velul ar
the AP contsighdc@lrespdikcMadIDRNRS Reficht 11faﬁ@cﬁzu€moidahm§we%f fréuedapce
response %I ock 630). For exanple, the frequent handover avoi dance

response Q- include configuration information such as transmt power

i nformati ecel RPN AV { . : ' i on.
The cont | QEm | on iy SFARIdNIGYe Y 1R6ERS St ma PR B AR
t hat the S0Bseeivibeythsfraqueorhadddvenayoidananeiqtésofromchd 4P 28D (EBoasE 0).

conmuni cat, on, servi ces.. Accardi hgl the AP controllern 23

oamam ¢ - sy bl B B0 bl ay ol e S Ty g B 62 e B

(bl ock 64%?/ent[i[ﬁﬁﬁl?a]th i%ehtﬁlmu@b sﬁﬁgeriwb@%ﬁcamﬂﬂr b&eﬂﬁﬁtﬁﬂslbbﬁdm\r{]ﬁtmh to an
AP control]er, the functions described in connection wt rocess
600 may bdroFRibe SRS e Piabe Eapsiioasvey dnigpnasiog, the tqqewﬁew%?‘f B3y he

above exanBfut dodfif@§dr RMe Vi Mbrel SRQ6H ad tBe WPADS,, 20D ainaRE hadgiard
apparatus descri bed herein nay be I{H)I enented in other suitable

wi rel ess @8Rimincaaeiagipls drodl R@lt@u-e 3Q4nay agjuskeaadiguishiets of ooy |ore
Ut | . . . ) _
ot S ons MeithBon A (i APEES AL/ 0 AR b Nhaids 22 BARER B ilomic e,

per f or med riogivesensiivitgpare/@fCG4e plurality of subscriber stations. The
;rg;gfg.s aqﬁiﬂﬁ?parﬂ{[elﬁ goen %hé:rbl%(a n?aeyra?sioq)rgxrige rrégémlgliermagi(e)r?s tio ngIthi ofie 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

14



[ 0053] Turning back to FIG 5, the AP 220 may recei ve the frequent
handover avoi dance response fromthe AP controller 230 (bl ock 540).
As not ed Vi frequent handover avoi dance respon i e
t he confi g\gﬁéﬁ?s{?ﬁ@%f ormation for the subscriber stati }%%0%@@%{1
the AP 220. Based on the frequent handover avoi dance response, the AP
220 may generate a roam ng managenent response (block 550). In one
exanpl e, (HaRd4RAMN JMnBBRIAGRFBMock BIPP FHe cXEMpl¢, MIKd fuslRedtMandover
configuration informati on for the subscrjber station 210.

Accor di nglayoidarre ragponseanaysiclidespapipirationin fsEAfioN S URR ARERITEHIPOMES pons e
Lo the subaRLhiRh, rkalé Mhaty blAtlon G OR Fhafb% ang apparat us
descri bed herein are not Flm ed Inthis regarci. 0054] Referring back
to bl ock 4pofigfratikinGnfoamaticn méyeindiolts erddeng eandidatsrAR thet o eehsprdter

et e S N S AT

t he subscrAbeint®tlat330ma3lithns@i ehofeguent hewdsvagavoRiaagatipohsd te sizaxi e,

t he subscr] Bz@ a{g\%on 210 (e.g., via the configuration adjuster 270)
may adj ust>28 o “here configurations of the subscriber station 210
based on t[hgs2) 0ankmebuRNRIBERNExahPRI BSLrikddl Wisko2B AR codbroNét € above,
t he roam ng nmanagenent response may include the configuration

i nf or mat i dAndtigns €aseribedtia eonnpetionsyitit the Aropass K0P may ke pestaimsH &y an W
subscri bet, s AlhoRP220. FlALI RS A0S Bldnp  PRMELribk PRIk Mipect to
hysteresis, receive sensitivity, and/or CC/E he configuration

i nf or mat i GHLARY, thé sethodeinddepamfus desmtibairheads oy at euplemettedinratizari ng
candi dat e, iy A S8 bincl N BUDRSELREL, SLALI AR B IR L edae b he
frequency B TR ORISR BRY OLR § ppgr AELES eSS "RUPE P n are
not i m t eturhlity oRibseréigastations 0 Gbidritdul drpitig urkchiensalesutibe € kagphasionr e
descr Dod Wil ieanaiB By b peevd e e mcme b Sp B e er o
cont r ol | efstakiphe arRtnRdhots bhd AppRhndRlesRBEShérknGrd St fikffRd irth@negasd. agai n,
the AP 220 may receive the transition event information fromthe

subscri bel0&34t i ohurping baek ta&der 3 Hrecr BB ay reseive # fipnuens hordodeng t he
transitio i ' t FI G
5 the ARBYE LR B8 AroRoE 5O IER 1B Abadted D B it
t he AP 22@rcgmeht bandohe ayoidguacirbsponsstnedyi ingludtitbc canfiguragior wdonplagion fdre AP
220 may increase.the tr m he AP 220 tq expand the
cover age g?eebélg%?‘lbfj %bedtf&ﬁégéﬁné{%dtﬁ %ﬁc%@'e?d’(’)erqé) nélr%e%%ugnt&élﬁg Vel y weak
portions aboitiheecapaisagte APS20 mEyeeAdtaid 2Qodmhiyg Alagfpchiral egRAsd (ick
roam ng hygéfresis of tlh subscri ber station 210 so L‘gat t he

subscri ber~% dRPBHESTY TOYEPS ANASIIAL IKEPORSHMARLICBYA TS swi t chi ng
t o anot helodfik Riod infolRRioAFor2BO sbscratPsidfion™18:  RdcordiR@y A 2BQ200BY

al so provi de recommendatjons to adjust one or nore con¥| gur ations
associ at ednayjtiaRsmi gheqoysBgnsapesieat feappnsa 1o, thepbseibshintéon 11A4blagk 220

MRY provi Gggy eg %ﬁgﬁgh‘i’us@%&%&% hér?iﬁ%?éﬁ tﬁ’iﬂ)ﬁ\ég in 1hisGEgal§

sensitivity, an _ clate e subscriber stafion 210.
10056] Fur {6ie] wiRdfgrinpbackidobleck4adhpl 6. drié thdesbsciibadtaiipt B10 éxpaect to
WLANs, the nethods .and apparatus desgribed in be inpl epent ed
' ot her | SSFTABRCP)paERBRH s SetSS Bl 20T sy ma¥ e BUER o
WPANs, V\WiiNsitoMiBANSoandngl maniageme e reéspdndte hharaiseof tks subkhtberstufict®] oand
apparatus described herein are not limted in this eOg rd. .
recelves a roaming management response, the subscriber station 21 @:.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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[0057]FIG 7 is a block diagramof an exanpl e processor system 2000
adapted to i nplenment the nethods and apparatus di sclosed herein. The
processor 0 may be a desktop conputer, a | apt "
handhel d c@?p%d@éﬂrl@g tabl et conputer, a personal digital assis an'EM
(PDA), a server, an Internet appliance, and/or any other type of
conputing device. [0058] The processor system 2000 illustrated in FIG
7 may i nclpoder,aosthing dgtter2fld Qecentei sefkitivity] adés GCATETINY gonfiginatiel | er 2012

and an input/output (110) cqontroller 2014. The chi pset 2010

provi de e sy %ﬂ%@ﬁ'&é@ﬁéﬂfﬁ#t%eﬁw%ﬁgi agh&é@amla%?@dldare%% ty
of general Qi Qfé%ﬁbs%flgér%fatiﬁﬂgm ﬂﬂay i Bodhe ﬁ*é%ﬂ:h@}t S§f RnddvefBT B meth&ds
that are accessible or used by a processor 2020. The processor 2020

may be i npindrppirays desrnbpddseeinare et lamiedoadis peard. WPAN conponent s,
W.AN conp SH (N ] \A S r

sui tabl e g[pg%alssi ng c&ﬁp%gg;‘gﬂtg g&“?&’%&‘%@‘%ﬂ?ﬂ@ dgr%gg({sng%%l%glgo may
be i npl ememttbetlsirsi agpapates dascriteddieein mipebd intpddnianfedCoitlmnhiht édheoairolipy,

t echnol gy YR AP GPETS R RO P aB Kol SOy et M 3 peed (1
XconTM t echim2t®ay rdcsive e taihtidomatenv@fortbii@l frfh teasbichibel waionollogy
may be used to inplenent t h$ pr ocessgir)1 2020. The processor 2020 may

i ncl ude a Eaived 9bs. Indfred Bt fRayaidig thp fransdiop syen difprgralion fo & AP evel

uni fied caghgolld: %ég Rp&A03), el p 200 thiyedijGREekeorhet corftigubitiols | evel
uni fied cache (L3), and/or any other suitable structures to store

dat a. [ 0058§oFHéedefbihy APl ior thezptseribgiytager 2 K. dnfonnexdmimes thend®

enable th r . ' | [
A e i R R R A R R L
menory 2034P 92(narel/dygsve2 @40or Mhe rvlofiwtly veakmomioong of 0@ onarygermea. The

i npl ement e synchr onous nam.c random access nenory.

iynant o+ Aepir SHLEN RIS, O R MR R o R et iob A e bat
menor yf ( Rwd bscrivieAéthtton HHEE B O@iS5tha AP iﬁs‘ﬁda?e\ws@maﬁmgtoazﬂwhatMEr
type of random access r evi ce. The non-volati|e nmenory 2034 may
be i npl emiﬁge ey Ef%%rﬁﬁgﬁé@}\sf iﬁ%IABE%W PYTq ConuPEIAReNSAP | v
erasabl e RUAGT HIMRRIoRe ERAGuRANbYs IR WBERESMscriR Hafbn Uy Fk her
desired type of msm)rz\é devi ce. [0060] The processor system 2000 nmay

al so i ncl wdemple, that\Eri2ceydiredde rcogmsondarians to sdissiipmedit peWehEccHivg
2040, The Jb@REAGR/GICEN bsoaRl I PGnLaBLEIRRLSGoUS N any [ ype of
interface stané tfd such as an Ethernet 1 nterface, a universal serial
bus (USB),[0856] hi ridirthenevhalt itterabonperamples puet de§GBcO withmespedtae 8L ANs)/ or

any ot her t euﬁlgtﬁgcliseantd%ggargtﬁls hc?s%%gd%%%in may be implemented in other suitable types

a

of wireless communication networks such as WPANs, WMANs, WWANS, 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 a memory controller 2012 and an input/output (I/0) controller 2014.

The chipset 2010 may provide memory and I/O management functions as well as a
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[ 0061] One or nore input devices 2060 nay be connected to the
Interface circuit 2050. The input device(s) 2060 permt an individual

to enter mmands into the processor 2020. For S e
i nput devi ce(s@?@?)%g may be inplenmented by a keyboard, Pacel);no d7ﬁ)742t4f'
touch-sensitive display, a track pad, a track ball, an isopoi nt

and/or a voice recognition system WO 2008/016806PCT/ us2007/ 074244
[ 0062] One mluralinref gondrfipurpbey aeiis spEd pimpsedegiotetsotinonacttied ateo t he

interface circuyit 20 . For exa ,.fhe outp evice 2070, ma
ol ermant B B PYOPESST 2, ThePpesir S B R i)
a liquid ccrmésﬁa{orap@@és@dfs (WEBN, cothpbadnit) SEL AR Lomphi@nisCRMARI spl ay, a
printer and/or speakeﬂéﬁ)I The interface circuit 2050 may i ncl ude,

anong ot heqorruﬁnﬁg% WWAQY sgsmpansnigrandior odhsy ghitablo owspsFing Cpmpersatso For
system 200&d gigoadfé’&%@%n?{gﬁ) [&{eﬁﬁmﬁgﬁhéj&arg@re%?meqﬁt%]®208o to

store softwa _ suc st grage devi ce(s) 2080
i ncl ude fI@{m:&?4 idclsiob)ganfdie ﬂﬁelvé’sntluma@%@cldlohigydhcm Itammgcechdolsg)s and

drives, & versat I di s d awi Vv 0 The
interface gl ?né%l ?5‘6%8 taChng R ﬁ \@Cl ?ﬂ%ntccg?d%é?’ 8i%e such
as a rYDderﬁlt@fndﬁvejethwpﬂécebﬁlhgtefchﬁkﬂog}a[hdy b@ubfeaﬁi iniplextcnt tephaager 2d20dat a

e R TP ) BB Sy U ST oo i e e

connect i ong§uehel afifRA cEéh@%LI)eé SBRNRGEI Lf?ﬁﬁed%ag‘leQLQPh KR GEIRATed! | Ne

(DSL), a tel ephone |ine, cel l'ul'ar tel ephone s%/st em a coaxi al

cabl e, et ccache (L3), and/or any other suitable structures to store dafa
[0059] The memory controller 2012 may perform functions that enable the
processor 2020 to access and communicate with a main memory 2030 including a
volatile memory 2032 and a non-volatile memory 2034 via a bus 2040. The volatile
memory 2032 may be implemented by synchronous dynamic random access memory
(SDRAM), dynamic random access memory (DRAM), RAMBUS dynamic 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), clectrically 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 Ethernet 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 recogunition system.
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[ 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 I/ %ﬁ%&s&tﬂ@o?r 2014. In particular, the I/O Contﬂcanﬁs%m%%th

may performTfunctions that enable the processor 2020 to comuni cat
with the input device(s) 2060, the output device(s) 2070, the nmass
storage device(s) 2080 and/or the network via the bus 2040 and the
i nterface [@062ui t 0ORO60morleQUfFh] SWvideg 20 TlEmapaipobettnsectddcarhd inteFhés 7

are depicted a rate ocks within t rocessor. syst 000, the
functions Gt §P§P£Pa°5§><%ﬁ‘é th 0%%&&%?@@338 fEnpl ﬁ@%@?i&@sm hi n
a singl e sfRlceORAUGE IVt ShltGid dispy M)bﬁllqdi@b@mmlﬂ%ﬂitm 4 yhdle

nore separ ate I nt egl’ ated circuits. exan)lg , alth oug ’he nmenory
cont r ol | erraztrbe (GRE) dipplay, wne@ﬁ@m%fpn wakzm hgy intesfaes Grcey 29%0 wapar at e

bl ocks w t; lﬂdé Q‘S‘Eﬁé]bt%ﬁ[;%‘%. n%md)trhkbgdgggq{dﬁl_cont r_oI | er 2012 and t he

I/0 contro ate n a single sem conductor
circuit. [[0063]] Al Tﬂrﬁmgtﬁsmrsymrmzwmm dscn'mx:luddene @pae alassstorag

|
AELE WU er T b
t hi s di scliagudelepylisks ald drﬁ?&i hasisdiskegrpas, abtipact didtts afd drbleganodtigital

manuf acture faj rl% fal lLing \Mthl n the scope of the appended cl ai ns
ei ther |it6rsaftiey F(DHP(}J@F R&S-doct ri ne of equival ents. For exanpl e,

al t hough t h@ﬁcﬁbOV?héjih§Fﬂaéb3&1%uﬁé@5mh§y VS R Me he&hﬂl@lmeglonamag Sl.Q:thhi@r
corrponents software or firnmware executed on hardware, it should be

not ed t hata Ryedem enpsnetwerkdnterfarecadyo fcilifate exghange @rdgtasﬁﬁmx@%t be
- consi der eckog-@S C|rs”{h£ éﬁﬁ BRchinGtinfatiod ﬁm& &E{ttﬁ r & C%ﬁéﬁ 286y or

all of the ose ware, software, and/or fir nponent s
coul d be embdichrmdv@'kmiaushe\aajryypenfhtawdmaaoenecamkumlavelh fithemes of t war e,

gﬁg} (l;fi }/?lrcﬁwgﬁcgon ra\%\%{a??@ bgf ﬁ%gﬁ)s@fﬁ ateﬂap one 1ngfa crzaﬁ lglv\f%[ephm‘?e()f tvare,

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 I/O controller 2014 may perform functions that enable 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 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/0 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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1. A nethod conprising: nonitoring, by a subscriber station, for a
plurality of tran- sition events within a tine period, the subscriber
station trepshisdepsd between two nodes of a plurality I‘?fTﬂf&‘%ﬂﬁﬁuzu
associated with a wrel ess comuni cati on network dur- ing t

plurality of transition events; determ ning, by the subscriber
station, that the plurality transition events nonitored during the
time peri athdhahe ém(ummm“cbqaivpleetd.e%mdmphr aiﬁnbngtdﬂle gemerdidclonep, exbypkehe

subscri ber stati on, ;& r oam mana hEi vi fi ransition
event i nf GPNERH B s SRt G DPORE 1P 05 B SiFEFed B event o
transm ttimgdwhy, it heuldbRs6et Bek sischaldtans arE ARrdlp amuagwaaﬂ@gwmﬁot be
request to a node of the lurality of nodes associated wth t

Wi rel ess CORHEFPEat imBinge @y Rewas, léﬁzsentémph&edﬁ%énx or dlgiiag dl@frk@e%r
mor e configuiakl Qhfwatk, mrm@d&%ﬁﬁ%&% oHid R ERA Sk PR IEENt S

by the subscribér station;
hardware, exclusively in softwale exclusively in firmware or in some combination of

hardware, software, and/or firmware,
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receiving, by the subscriber station, a roam ng nanagenent response
fromthe node, wherein the roam ng managenent response includes
configuration information for the subscriber station to reduce

further trans\gﬁaﬁn ) eﬂt%, ) 2. A nmethod as defined in claim1,
wher ei n gener T ‘f FO 4t Ng managenent request conprises

generating alreAqBE‘ST SOTGISIRE or mat i on associated with at | east one
of transiti ombniéeting; s isobscritreastitiongdor a phetBrypef trmansi ti on

reason, target qitdﬁﬂéve‘mcaﬁmmnau@@@f,@ﬁoddﬁefstlm&ﬂielr@fmmﬁecel ved signal
strength indi C%L[ﬁhnoﬁﬁﬁgwﬁ?ee?f SRhods 6‘1?& @ﬁybﬂ 8161%(? gg Lransmt

power, roamn e sens r channel

\
Pesessment of GRRCBIEE HEh GBI IeshEPRIRMHRL Y BRATE UG-
net hod as def i &g the pdyaiify of ransiien EY6R¥St i si ng recording i nf or rratl on
associ at ed widdtegnmingf by hike plibsaiberystofion,ransilid phurelignts to

generate the t rt?sﬂﬁ'iﬁdn?@v&Yt@r‘lﬁomﬂfrﬁﬂrﬁﬂhﬁnthe tithe fridiEkdod  as defined
inclaiml futt %}@eﬁ%e&?ﬁ{ LS Cpgc’ roam ng hysteresis of the

subscri ber statl o atr.ng 't he roanmi ng nanagenent

Cequest.  5.8%Re zlﬁ@dwa@leoséﬂﬁwéée.ﬂaﬁp QAR AP AS ho
transmitting conpligayestdaysig fmnw@wwembmﬁmﬁgaﬁahagmnt request to
at | east one oftidedaddets poralityadsonisdi@devdittst a wirel ess | ocal area
network, a baggsgfigiigrbyageosibatSBembtation, tMerehatng ﬁﬁezhf-Opol itan area

network, a bas%oéﬁ%ht 9@:@1@@3%96'%1%‘343"\6?@1@ W aﬁ SF 1 Yiret area network,

or anot her subsE ?1 Ss nesh

net wor K. 6° btﬁ%ﬁ]@ Eﬂ&‘ff 5@18 FFF?@HCPHH]&“& flmh corrprl si ng
adj usting one BRabigithe ugAe ity ALRIST BAS OB NQIRE0Y EEE‘W%@O station to
reduce handovethanodhto smivsefiipéer srasition dysssdvhecorti gurati on

i nformati on of s¢rilecrrnaidmauidanagenent response fromthe node in

communi cat i oRe¥idiRgt th SUDRHEHBEr Slufibhon, ro%ﬁﬁnGQﬁIu'l’ggH' ation
i nf or mati on_ hayj g Jaf Bécﬂﬁ% me%%ae%ﬁtaee%metﬁaa&htag L one of

transmt power , Clear

channel asses s%erjl’tlemof rp8 i ﬁ'? Hgﬁ%ll‘ﬁﬂﬁg“ra%on? msflﬂﬂnﬁhp cle of
manuf act ure i nIXud Cnij}‘bﬁ@ﬁbéhts atigRy &h ropess Budegsansidanses a machi ne
to: nonitor fogveatplurality of transition events of a subscriber
station w t hgnAantihoe Reldfiodd ih ktnigubsehehen gshatitiag theansi tioning
bet ween t way3hiF0f 1§n£kﬂgﬁ§n‘[‘} ﬁesﬁl:klﬁ%’isfei’ oBherA0HE4 r %%‘t:' ated with a
wireless cgi 9'] o mnf B EREY JlAmRLhidRogvent
determnedi;r[g pry Lt rom, nt 'S Honi ‘gored during
the tinme pt @cagg Jetfﬁléfé t’é] ?@&i‘@f ?W@ﬁl‘tﬂ‘i‘rr@é‘ﬁm darge
identification, source 1deut1 catlon, received signal strength
indicator, received signal-to-noise indicator, transmit power,
roaming lhiysleresis, receive sensilivily, or clear channel
assessment of each of the one or more transition events.
3. A method as defined in claim 1 further comprising
recording information associated with each of the plurality of
transition events to generate the transition event information.
4. A method- as defined in clainy 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, wherein the {ransmitting
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 met-
ropolitan area network, a base station associated with a wire-
less wide area network, or another subscriber station associ-
ated with a wireless mesh network.
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generate a. roam ng nmanagenent request at the subscriber station
having transition event information associated with the one or nore
transition events; transmt the roam ng nmanagenent request to a node
of the plurality of nodes associated with the wireless comunication
network to enable the node to adjust one or nore configurations of
the node to reduce, further tr ition events nd recelvearoamng
management resp <& PEthRd Re ed Jh&lanh & I‘ﬁ‘érah‘?{aﬁ‘i’]ﬁ JlrBlgenent
response i ncl ukBBstiRmengOr mOrOeonfigRHans efthesnb @crﬂréoem@é@ﬂ ber
station to furtbheducedaodsvér @tiet subscebenstrion bBedAm emtd cl e

of manuf act ur e @8, dabh @%mﬁtl%h%lﬂﬂlé roXYR&{EhAnhfEneAe§bnsenhen

accessed, cau tﬂ@ Ak h@Sn‘hﬂu%%QﬁBﬁt\ﬁt fie ety dtafggement

request by gen e 0N assocj dated with at
Perat U SRR ﬁ%vmgelaﬁgmﬂen Rl
transition rea¥ih,att laageonedehtransayt inowers soaBEg dyptaresivat i on,

recei ved si gnabceatre eelgilhvmy_mtilecmtchmmelerseesmtbm,l Qrailee oai-se

i ndi cator, trahgft power, roam ng hysteresis, .receive sensitivity,

or clear channely a@,g%@wgqun@@ﬁ@n% IR, QfpEpansi tion

events. ure,_as defined ih claim7

wherein the cé feéh ce %sas]%;g U5 €es the machipe to increase
roam ng hyst er e SR Sransttn eyeas gg? St S‘@’@?’f’é’r ating the
roam ng rranagerrenstatlethm a tinpquerind, dhe pehssribbr pariondetur e as

defined in clai m #itionher Berwddretwontrantre whées af g gdsedity ofuses t he
machi ne to ”ansnh&déshﬁssfoemcﬁlgm@@%aﬁﬁf@éﬁs EqfARRRlicdtahel-€ast one of

an access p0|nt I .l ocal area network, a base
station associ at aﬁ%\%gﬁ}ﬁg e‘%hf?rg&bm&

itan ea n rk, a base
station associ a%@“%“ﬂ%thé” %ﬁ"‘?%lluéiléryv@io‘é‘q%né%n ﬁ'é‘flaéﬂlkomﬁfrmgnot her
subscri ber st at i ofurasg th thineperipe hag enpeasded spraseliy : 11. An
article of manufagldture as defined in claim?7, vvherel n the cont ent,

when accessed, g@&&ﬁ&ﬁﬂ%ﬂﬂﬁm}aﬁq&@z@ﬂﬂ LeSNR thE siiceiber
confi gurations Ofbta%)&ﬁwaﬁgg "Ihﬁguféﬁ Ly an ﬁ&a@?ﬂﬂﬁhﬂ%@ﬁwr of the

subscri ber st at f] L aur ltd the roam ng
nmanagenent respon‘é’sI br?f]f}ﬁjé T I8 R at i on %tog”

subscri ber stat ﬁr@hsmttﬁ be FQARINGUNANT SFFIRFISAHBITR A IR ghe nf ormati on
associated with qﬂutfdﬁytohmeieaﬁbsocamﬁ\&'lfbdw@ﬁArdmmongnhyst eresis,
recei ve sensiti vigigatich ertweriefnenabks drs ¢ to aidjuiRaiengr candi dat e.

12. An apparat us 1ﬁ9{3€3ébx§ﬁ atifind b 2R5d hbAE 1P fukPerRaht or for a
plurality of trans gﬁ%&et i asubscrlber statiron wthin a tinme

period and deterr‘ﬁl plurality of transition events
moni tored duri ngeFRVeta RAPY Dnhgemext eagedsa fmedeé inoed, t hr eshol d,
the subscriber stavhowin thasdbingng ngahgiaean fosPode ﬂﬁﬂﬁd&‘)des of a

plurality of nOdeS,oﬁ‘ﬁﬁgfdtﬁhﬁﬂlﬁ’fﬁiﬂl@n‘%f ThE STHLUTW Y 7R Qn network
during each transig,La0. avenk: transition events.

8. An article of manufacture as defined in c]alm 7, wherein
the content, when accessed, causes the machine to generate
the roaming management request by generating a request
having mformatlon associated with at ]east one of transition
identification, transition timestanip, transition reason, target
identification, source identification, received si gnal strength
indicator, received signal-to-noise indicator, transmit power,
roaming lhysteresis, .receive sensitivity, or clear chamnel
assessment of each of the plurality of transition events.

9. An article of manufacture as defined in claim 7, wherein
the content, when accessed, causes the machine 1o merease
roaming hysteresis of the subscriber station prior to generat-
ing the roaming management request,
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a request generator operatively coupled to the transition nonitor to
generate a roam ng nmanagenent request at the subscriber station, the
roam ng nmanagenent request having transition event information
associated with the plurality of transition events; and a network
interface devic [ . e enerator to
transmt the ﬁ}ﬁ?ﬁg %ﬁ%ggnglwggégg%s@c%g@aﬁ] g’ﬁgﬁ)‘f P r el ess
comuni cat i onCHet MO’ POt AGESein & TtEdDE dnad)ing fo HRESBIt nor e

conf i gur at i orf§€3PANIRE REWagERenbRGEEst orathesstonandianiasnessvent s of t he
subscri ber devigeassasthted witk ei waekess dacdlngeaaragerent basesponse,
wherein the retetiomgssoaizagewsihia WHSRAE ReetddIHEE SrézatfiveyE at i on

i nformation fafl{aste@éti%%%%dié‘t%axﬁy? Kafk é&\{f}ﬁ]retap&f I é}%%\&j\lﬁ%rtf ansition
events. 13008 Sq]%gglﬁsérugt ﬁsn eLl neé@’dlan_.ﬁ‘ al m% , iefein the

r equest gener‘anr is FotPEdR 5> YA ateinad Mugeest Meshi ng

i nformation dE8&%ated with at |east one of transition

i denti fi cati onlltrangicleehminmbrtareps defiandin ¢claim Feekoreint ar get

i dentificati dms catent evlictientedsedataines ieeticha t5dfat oférengt h
ndrcator. « efshuedcounghiibgs 071 Re WMLGRLOLbAI POt
of each of tﬁél?&?\'u%l.‘a(f}f?% %\?D%?@%léiskaﬁi)oﬁgagqﬂ &N CONLGUTAtin 5 hhar at us as
defined in cFﬁP_, 33008 HBE ROUAESHEIARGRRICRE Epsraase tkeis to
transmt theﬂ‘P‘iIJf‘aJrﬁ FRMANHEsH h Wi heligsubsedben stitéas tthegenof an access
poi nt associ agwatmintihfanvaticel lessng acfalatiea asesoimel;with hase station
associ az eg V\Rb‘;bt o1 ehsSit HRleepahiiag lﬂfsﬁ%eﬂﬁi,%@&i'@? ﬁ@ll-basg st ?-E)i on
associ ate ) , [ anot her subscri ber
station ass\é!élfﬁ[g’d&%ﬁqfﬂﬁ%?\%wﬁ%ﬁ%@ég%égﬁgﬁ\%gl% %ucﬁ‘(%&s An appar at us
as defined in ttathfRBAIR S BURPEB®Er i sing a configuration adjuster to
i ncrease roamd@aksEeBeeiogd mpriteufsyer pluealitytedttiamsitpni or to t he
request gener at evegisnel atibgribee st:0fm nghiraageseRlolegEst . 16.
An ?_ppar at us as qidfﬁir%lﬂﬁd that ﬂi_ea;bl?ilrél?tyf&f fraﬁﬁri%ﬁr@/][eh% Hﬂ)tn?- —
configuration a .t paadi: Lguratioons o e
subscriber stati Oﬂé&@%ﬁi&@;lﬁ% &g&grl?%sf%gdé%%@éﬁiﬁ}edgt ation based
on configurati ofPIe § SRCHEIACh S A AN THES R RHe RENYESes ponse from
the node in contWART BHIESAIG oha phealitsd vodserssociatedwitht he
configuration i afwirelgss sanhavinegtionfetwetk duriagsachatadi-wi t h at | east
one of transm ttippweent;r oam ng hysteresis, receive sensitivity, clear

h | , . . i na:
channe assesﬁﬂgﬂ){%ﬁst%elf&m egﬂﬁ‘ylf%ﬁ led tol fhe ﬁ‘{aﬁ%ﬁbﬁm conpri sing

an onm -directi e . 8N cessor_ operatively coupled to
the antenna to JoNI E;g?b{)%;ﬁ%léaﬁ Iau?oglnﬁf g.lle}fu BoReTCgHed nts of a
subscri ber st at FEPURPEHPH HaRORdlp EPFIBHISIHANESLIBRRITERISY ( hat t he
plurality of trhagngitnsdveneeentonfarorasipndasspaigtachwithite peri od has
exceeded a predeliralety ¢frassitbdevéitsgemer ate a roanm ng nanagenent
request at thg saheeki heerfadaticofte B8PSRl RBaFRd2 4 @RI ved roaning
management r eSPRBREst generator to transmit the roaming management

request to a node of the wireless conununication net-

work to enable the node to adjust one or more configu-

rations of the node to reduce further transition events of

the subscriber device, and to receive a roaming manage-

ment response, wherein the roaming management

response includes configuration information for the sub-

scriber station to further reduce transition cvents.
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wherein the subscriber station transitions between two or nore nodes
of a plurality of nodes associated with a wireless conmuni cation
network during each transition event, wherein the roam ng managenent
request includes transition event information associated with the one
or nore transition events, and wherein the roam ng nmanagenent
response includes configuration informatjon for the sybscriber
station to rgduckn fappanatustasadefinedbnn eslannsl2, WHSIANS\IE e as def i ned
hi clai m 17.uhe RhBrabeistadiessea td genonts gueqepst §agdlerate a

r gque_S]E havi %ﬁn{g@o?{ég%bbﬁ@ecﬁﬁ%%ﬁbﬁﬁ offet ¢f @éndidastidanie of transition
identificat : anstiign t ¥ 8 Irde@adan, target

i dentificat iC@Hgns[}'dlr]tr‘,]élOﬂiﬁ#‘};@}aﬁﬁgﬁﬂ@E@Lég’aag‘gﬁqﬂhi_st rengt h

i ndi cat or, tifeagionesPTEHEFNLL ?HB.I]S@CF'B’(?Q@&?IL&?? Frahsm t power,

roanmi ng hysiesresiescivedceiguel-tengisei NdiGt0pr IANERH PRAhel assessnent
of each of hgiRk Uidtblegispfreteimassdrisuivienent sclear chonnol system as
defined | ngﬁé&ism’eﬁ of‘é/ﬂ 'i%Tﬂléﬂ%;ﬂi@mﬁmsiﬂi@le%litisgured to increase

roam ng hystefes|s of the subsgribe -at i LY tHeOne@@ener ating the
roani ng rranagL A PRIt as eﬁ’iﬁg)”/rﬁ.\éagﬁi ie%g’galg{;%‘%aw&én{n claim17,

wher ei n t hewookintgrfaeg derce iﬁférti’?é]bspﬂﬁﬁ{ef{&%ﬂ’ég ihfermation associ at ed
with at | eagiquesktcofit tananent bf poweacess pamiragsegigteer ¥8iis? recei ve
sensi ti vi t yyw;gl@anoeianneheassts artast statforr amotaged wndi dat e. 21. A
Eg;ggs efog%/é gér}ggm%l?& (gl\éfliflﬁ?%‘%met@u‘o?p,dﬁb&@mﬂl‘iﬂ:ﬂ sgsocidd eﬂugnt
-associ at ed Wtha aWWff?éF éggec%ﬁ?%ﬁzg&q?b% nﬁltowl#{(ﬂﬂv%gip gf n '? hgs
frequent haslaboressRAA@ENKEh ASKRISES }Wﬂd@g@\éﬁ}'ansi tion event
i nformation apsooi apedanistde defieedin obie 12 hutier compaserg s of a
ﬁggz gr 'm?e[ h%&@ﬁ&%ibﬁ%@%@@%ﬁh@reagé ﬁiammguwgfsmﬁgm% | ggts ween two
conmmuni cat i %W%ﬁ{:!@%ﬁ‘{z%é’g’ﬂ&d@%lﬁ;‘fé@ﬁg‘f fg’lg%érllhied\;e?{?%r%}%sti ng, by the
node cont roqllﬁép?llﬁﬂ%%n%ilgeﬁégﬂgri ng nodes of the.plurality of
nodes associ atdmipparahs asideBhed sn elonmul? Butlics ROMPT B, wherein the
nei ghbor i ng, pedes Ate Rl ebolosadiistonratenon: caxifyatens/i ng t he
subscriber st@biQBscriber station to reduce handover of the subscriber
station based on configuration information of the roaming
management response from the node in communication \\{iih
the subscriber station, the configuration information having
information associated with at least one of transmit power,
roaming hysteresis, receive sensitivity, clear channel assess-
ment, or roaming, candidate.
17. A system comprising:
an ommni-directional antenna; and
a processor operatively coupled to the antenna to moni.tor
for a plurality of transition events of a subscriber station
within a time period and to determine that the plurality of
transition events monitored during the time period has
exceeded a predefined threshold, to generate a roaming
managenient request at the subscriber station, and to
process a received roaming managerent response,
wherein the subscriber station transitions between two or
more nodes of a plurality of nodes associated with a
wircless communication network during cach transition
event,
wherein the roaming management request includes transi-
tion event information associated with the one or more
transition events, and
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generating configuration information for the subscriber '

adj ust one or nore configurations of the subscriber steat;sz)ﬁpgzdto
transmtting the configuration information to the subscri be1r station
via a roam ng nmanagement response to enable the subscriber station to
reduce fu_rther transjtion events. 22. A neth 3 gseé ed inclaim
21, wherein adj y8iqrAY e OgRENE AARF eI RLT émﬁf glcﬁo%es %%rrpri ses

adj usting at | eastigonatiaf tinfrsmtiompdeerther IECRHRIFIRSOs | recei ve
sensitivity, or chehicechatheeraassessavents.of the one or mor e

nei ghboring ”0d§|§h 8 eﬁﬁ 25 ﬁﬁﬁﬁé@ 1288 19H1R&dn!tRe fldtieBtor2. 1

.further conpri a rrequent h
havi ng conf i gs &PIEEL ‘Srgﬁaﬂe?‘gﬁ *¥r898$%q1?§§%pﬂ§ﬁgﬁlgﬁgﬁIr"{ggslﬁgs(r:(raisngse
station, a nodeated veidhatleastenoal wradHtopddeificdiofe frA8 0Mon, or a
nei ghbor node tihedthmp)ogensition aensor, carggnidantificaiens §BYKEi ber
station.  24dednfiGifef raeide sined sirangihdhdicforwreraied sigre

9 ¢ %ﬁ%\ﬁ/b@ﬁ&g‘{t 51000 § St QU k849N yk@iesisi on havi ng

i nformati on as¥G '
O A erive S by ITaft e DpanpiGsSechl IO TLhOpEie: T0aT ng

candi dat e. pharality eEtHOSIER @fhed in claim 21, wherein the
2'52{)2! | :ydOf - Noges AGYRRITh 36 defited Basihimid, vhearindbe paacepgimt

R0t at od w i caiihEHS ciafcanRg hLtsis o b o st at
associ at ed wi SHETWTE E’s%elﬁétél?“gﬁ{éaaﬁ)%glt]%r . m%%tr h @gﬁgsiﬁ ?Lg?n
station associ ag@dAwiystera agideShed sn aksém hbtwiberein the configu-

ration information includes information associated with at
jeast one of transmil power, roaming hysteresis, receive sen-
sitivity, clear channel assessment, or roaming candidate.

21. A method comprising:

receiving, by a node controller, a frequent handover avoid-

ance request from a node of a plurality of nodes associ-
ated with a wireless communication network, wherein
the frequent handover avoidance request includes tran-
sition event information associated with one or more
transition events of a subscriber station, the subscriber
station transitioning between two nodes of the plurality
of nodes associated with the wireless communication
network during each transition event,

adjusting, by the node controller, one or more neighboring,

nodes of the plurality of nodes associated with the wire-
less communication network, wherein the neighboring
nodes are neighbors of a node currently serving the
subscriber station,

generating configuration information for the subscriber

station to adjust one or more configurations of the sub-
scriber station; and

transmitting the configuration information to the sub-

scriber station via a roaming management response 1o
enable the subscriber station to reduce further transition
events.

22. A method as defined in claim 21, wherein adjusting the
one or more neighboring nodes comprises adjusting at least
one of transmit power, roaming hysteresis, receive sensifivity,
or clear channel assessment of the one or more neighboring

nodes.

24



23. A method as defined in claim 21 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.

24. A method as defined in claim 21 wherein the transmit-
ting comprises transmitting confl guration information having
information associated with at least one of {ransmit power,
roaming hysteresis, receive sensitivity, clear channel assess-
ment, or roaming candidate.

25. A method as defined in claim 21, 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 wircless 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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