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26 February 2007 SYSTEM AND METHOD TO IMPROVE WEAN
HANDOVER BEHAVIOR AT ENTRY/EXIT POINTS Field of the Invention 5
The present invention generally relates to the field of wireless
communications, and more particularly relates to a system and m&gaerusy 2007

improve haYeibedd HdHaWGr BatNedR) WIRANEVAWAAANE ANSR Yofhts.

Background of the Inyeniian &g Marneeiy AL PR RIgation systems
consist of a combination of different types of systems and protocols.

Likewise, many of the devices used on these networks, such as cellular
telephones and handheld perseihbfigia lassisiiants, are designed to be
multi-mode devices, i.e. will operate on multiple networks. Ideally, there
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one net or ano ane user owever, certain ractors O affect

npé@m%@révaﬁl@rmé@eaﬁyﬁ@fmmgngbﬁéwIm@rﬁvawwowd@dwmpbhemn

WAYAIRERHA PPRARAHISRN gRiAROther as the hardware required to operate in that
particular mode may consume more energy than in another mode. Also, cost

may be significantly different from one system to another and the subscriber
may pay a premium to be able to use a particular network. 20 Many
locations, such as workplaces and universities, are beginning to deploy
wireless local area netwoBasKyvouwids)fwhithinvemgénticular site or building. For
these systems, devices having multi-mode operation will operate on the

WLANH @M B i Estiod Féﬁ‘?s %&%é"éﬁt%&?{&h&@i&] 'Eﬁﬁffé@ﬁW%%s of

area network (WAN), such as a Global System for Mobile

SYSIHAMI RAatRe)s: éﬂ?%s&gﬁ@yﬁ’i(/ Q%‘i’ﬁ?ﬁfﬁlﬁ%@@@é@%@% neRatm Auch as
céMdideternonbs@nd rabvisitbpe MortipdatAassesa)tsiRieNdijegr aiéd I@Wl&lﬁode

SR SN st DA CHBRENEAN Ml Acstem selllarayaisn:

he user eaves t verage area o e on
Otiyes\msa ncaa@var@cty]@wmwlmadevm rl@ovalmnat\vmﬂ@ram@twwudegrd gsesat

HeARh 8RR ARt NG eSS AR AR CoH WRFRIRIRTV I RESB AMAHFTRAAS) be
devices, which are capable of operati H%ﬁ?n WLAN and WAN -1 26 February

d%@@eds%%gf%%{ﬂ BRSIRAE IR ARG S B DRIt N PIREPEURiat
pheti cev inede myectée more energy than in another mode. Also, cost may be

significantly different from one system to another and the subscriber may pay a premium to

be able to use a particular network.

Many locations, such as workplaces and universities, are beginning to deploy wireless
local area networks (WLANS) within a particular site or building. For these systems, devices
having multi-mode operation will operate on the WLAN while within the building or site and
switch over to a macro or wide area network (WAN), such as a GSM (Global System for
Mobile communications), CDMA (Code Division Multiple Access), WCDMA (Wideband
Code Division Multiple Access), IDEN (integrated Digital Enhanced Network) or TDMA
(Time Division Multi-Access) cellular system, when the user leaves the coverage area of the
WLAN. While on the WLAN system, calls are typically made using Voice-over-1P and

provides a great cost savings for both the user and the cellular system.

These multi-mode devices, which are capable of operating on WLAN and WAN
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while camped on the WLAN. Some of this is purely wasted energy when
WLAN coverage is good, and given that WLAN is the preferred connection,
WAN background scans are unnecessary. However, in the event that the
device knows nothing about the WAN service, it 5 must go on the 26 February 2007
SYRIDPNEATORPARBIMA &o\aN flekd aniaunesftbailpty anveasdepithlsléoseevire andhe WAN
WY 8115 SHPHIENREAR SEBRE MRS ENANAsER SRR IHALR TORKRIS WG is

uite often more than one service provider is available on the WAN side

q .
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uﬁmdé@sékgcemféeahhoin@é&sr(ﬁﬁmﬁé amﬂbeahmwtnmgrmmmmeme, it
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service Is tound, that operator may not support the désirad Teature Set for an

thepgincatbeulst beaieressrebigaiingatietelyyicecamplinate sraterd toimeneite okiery,
niRF BRI WRAGRBRR r R QViGR Bt DRIt POV AR NARIRR HR s RSB YeRSh

extra battery life. In order for this multi-mode system to be effective, it is
Oy SILIETHI Hoausnakes AN SYPRAKER RSPt Fesplonles (R&Ltigad potRnly
fiabbd eHaandfenatioatrifepapRess ionrone diSoxyis teaTaprairstpvaceifferddyr S ystamif
without not&c(%hal%le conse@uence to th?tﬁ’gg user SL#uch asa lost ¢

, | an
A e T e Ot PR S e Bl PR e SEL Ton a%%%@'tﬁ'on of

inissestieasiringdhsieiass to d@awmmimm@,w ﬂqgle;fhéwbytsceﬁbts
pRIGEed uRROHhS AGIHALSURSENRRRLABYISS: &ﬁé(%ﬁ%‘e?ﬁh@.‘ques exist for

making this decision. The first, most obvious method is a 20 "brute force"
method as illustrated in FIG, 1. A typical cellular communications system

consitiAG S BURYEBHIHI RAR RV ST 12 08 EfffiNecBikdrrrals i & peppine
int¥hraibceavdDdyyithis. dtisiddingl 1084 sidbavwnarSierre vdly ither trped@resrior

syl $€ ‘r’"t%%rt‘%}ﬁfé-@ s s%’r%r\%ﬂﬁ?‘%{‘t%rﬁﬁ@a&%%‘?h%@&u%ﬁ&%‘?ﬁe%’ﬁd GaPVEich as a

signa s%reng owever, due _0 e non_— ur_n orm na_ure (0} coverag_é
lashealb @mbynbetrsraGy sthaeiigoibsanicaausiiendn patikindifanetts Hrmesitastances,

iHelakie dsaision ihinitiatathearnsmueRe tesallfinmanp sysierdal

another is difficult and error-prone. Scanning both systems costs battery life
SURTHARPRISKIRE Device. Furthermore, the presence of any WLAN coverage

holes inside the building complicates this decision making process and may

resuliSevstabrecridues atisifhemakiag ey deaibisrthithedfirs, Mésdivionsearaged is a

"6}813’fér%éf'-'ﬂ]&r%a"{}{vuﬂlbsf%tsa‘@'H?gi- WW'@%&EW'&HM%P{S@%M% H%%gstem
coverage, the mobile subscriber device IS continually running t
congietinarel averlappiia kAN EER P DetBytense Rl peplorvsiiRpIAg MY FN dells
16D@aHsfab iR RIS T Bigr By @se HAAGVEERP aNIbewest 0R¥eS
coverage of the WLAN system, the call is handed over to the
coverage and WAN coverage is based on relative signal strengths. However, due to the non-
uniform nature of coverage caused by building structure, obstructions etc., making an
accurate reliable decision to initiate the handover of the call from one system to another is
difficult and error-prone. Scanning both systems costs battery life on the Mobile Device.
Furthermore, the presence of any WLAN coverage holes inside the building complicates this
decision making process and may result in short WAN calls when the user walks through a
WLAN coverage hole, say in a stairwell for example. While within the area of WLAN
coverage, the mobile subscriber device 106 is continually running the hardware and software
stack for one system, and performing background checks for the other system. This insures

that whenever the user leaves coverage of the WLAN system, the call is handed over to the
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-2 26 February 2007 WAN system with no noticeable interruption to the user.
The problem with this method is that there is significant detrimental effect on
battery life because the device must operate both sets of hardware
simultaneously. Moreover, there is actually an inherent degradatiofgifebruary 2007

Vabiswpthfe wittheseotiesablednietoptivariedie wing e-pioklendwiiddkivnettedv
trREHERNALRAWRER demieRhPYHEe WY bANGhiRSsISERHE JBREe MAY BRate8stn

savings for calls made on the WLAN system, this advantage is offset by the

SqBY RISMHRET 7 R ta0eRusl A M Qrorei SR ﬁ?é&’é'%%’?éﬁ?&@ﬂb%@%?ﬂ&ﬁ%\/ér
bmemdmblsfslme/demdém é’onipathmqeoxammbanbdedﬂwmﬂﬁm teadthtechneaver
ars 212 of.the building. 10 ell21 rall
B s U o e STy AR
V‘ﬁeﬂrNsSSZSIQmTﬂ‘i@ @éWh@Q%é@ﬁi@ébkgtﬁ@t@@saB @ﬁ@)’l&d@fﬁcell 210 and a border
cell AP transmits information to the subscriber unit (SU) 106 that identifies

the cell @ﬁaﬁah%ﬁi@ém%ﬂt%%&- alMBrARtMRYHe: BrRigat HRERAMIE SHEMN in FIG. 2.

information in the 802.11 beacon frames nd in the robe res onses.

B AT PR R SR 210 AR AR SH S NN T LB S 12 i building
188ibsdrdrderueit fitstgdatedly & bovddbgel I\/QIlANTdmeeSstd:ﬁﬁ(AlB)rts ﬂhmwmhngaof

SRR Geaisiarii hecaliiaeoetiols 107 MR delerlioe

information so t at the ca | IS overin an a equa e

AfrFensinie B9 RS GRe threseRgctiber isndubbh %@%ﬂ@ﬁ@fwﬂk\wﬂbﬁ@ﬁé@@er

céleaolGhetRP %mawwﬁﬁtﬁéﬁﬁﬁfﬁu@ﬁi ifdRRaN¥AN #HRBOVDERAHS Palfies and
leaving the WLAN coverage 104, the decision to hand over from the WLAN

im 8 LRSS T08rE S AR S TRERRLSRS 5 deAY e LA £ovsRI8 Biga 04, the
suEgoith&Qu dlitchipi rdgtaaha dovedoctiie2napithéedloiod steetsribeo osl Mibr s akoarer Bggins

toaﬂle%;hﬁe?%ﬁ'gfﬁ PH#W”& 108, uAbdd&%?e’é?r@’tﬁh?gé‘r%@rdceﬁl eﬁ’[ﬁ Juih dH%%

e made prema urely to avoid the service cost associate

thaydtezalliisdwnbed ayehis ﬁﬁ‘aﬁ@ﬂ%ﬂﬂ@iﬁf OB W iheHET8 the b 1i6ds piof range
oA AR R Y MkANROUR BAPAEER) bE dramifBlitedlYo taekAkalgre in a call

while exiting the building or taking breaks near the entryways (e.g. smoking

near exits in 25 WLAN coverage areas 104), are unfortunately mistakenl
R TRV T LM e RO ARJE ver o tre
vwcemdamuetmmanemalemmmmmsmm preadnbdmessitilertp disttbsed

r’s\diﬁﬁ rAPu% IGE DL PR RYIR' h
d%r@ﬁ ﬁf X%t@r&%’ |mpro%iO ((%1/@ Gl over av%[?I a?t agﬁ:ry exft%giﬁglsg k‘(:‘I‘tne
bwd@@gjg}%eb\mw%y,lymeé@ndover decision must not be made prematurely to avoid the
service cost associated with handing over a subscriber to the macro network 102 when the SU

106 does not actually leave the WLAN coverage area 104. Similarly, users that are in a call
while exiting the building or taking breaks near the entryways (e.g. smoking near exits in

WLAN coverage areas 104), are unfortunately mistakenly handed over to the WAN 102.

Summary of the Invention

Briefly, in accordance with preferred embodiments of the present invention, disclosed
are a system, method, mobile subscriber device, and computer readable medium for

improving WLAN handover behavior at entry/exit points. In accordance with a preferred

-3-
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-3 26 February 2007 embodiment of the present invention, a system,
computer readable medium, mobile subscriber device and method detect two
consecutive signals from at least one egress portal, determine that the
wireless device is moving from the coverage area of a first commuicRiHA007
eRPOtiment ohthe olrseaL I waRipBf s yeemn costviRiipAable MRedite MaRtieording

sibderihe QEcier ahPlanRk RSy REbIEBRIAR RARPIPROR ot H4SI8 R EGRISITRIIN

seqguence with the second wireless communication system in response to
O et VA AL R Y RS AR SBOY Y T O R YRERRE A L Bl FUYe area of the
chirshooinaniungisatien sosyistesvetadginar&oyier ag et eanvhuhiessieaoagtem according
communications s m, an n resent and su nt calls via th
e R B S O S ) SR8 0 e
seeond wirelgieespoviitaiay tetemriagipsneseety deterstingdtrighe miglessedeice is
mbOR T HESHR HNECEYERG AR BYOR e ARtBRHAN L 3)VEAN BrRdR/RRk aredibe

detection of a degradation in signal quality or the start of a call via the WLAN.
e GBTRBMH SAT UGG 255 B SeRTHShP S EAEAPHLERRAMRL N Vi S B8PBE
witetestignenwiteless Jpaamarea network border cell includes receiving status

information from 15 a WLAN access point and determining that a border cell

porach T S WA o e ) e g

a riggRERG BYe thEh BtaRsiRg Ly 86 BRh Hishels By astrsiiongfrifdYimAbiorprder cell or
tHeQERAUAS AR egRHAIS N CQAEH @R Hiosha ¥Y hAM brrdrneelhrccess

point by determining that the 20 WAN information indicator is set, querying

the WLAN access point for availaple WAN i I}%rmation.or decoding the
a1 A AR P BS54 & o NSy R e
deteatingadvirsingy thea barad aotey MikAN riteforet atidndes cenediing samsinioicadtamsfrom
WORAR g AreATEAR TR A RIaRlE WIANIRRIBHAN BaVIAkiRon
“information oh more than one WAN system and in general will cover the
isrpRltiphe HANS isfeiaptionamprésees briaRy lidndiseian anfl Ayvignarer rabyark
(RN R RIMEEST Sn@BRAT More Radio Access Technologies (RAT'S) such as
GSM, UMTS, CDMA, WCDMA, and GPRS, one or more channel

fequencies, ogefher wit, channel pformation ke coripg scheme. fming 1.

available WAN coverage from a WLAN border cell access point by determining that the
WAN information indicator is set, querying the WLAN access point for available WAN
information or decoding the available WAN information from a beacon frame transmitted by
the access point and using the available WAN information to conduct communications
through a wide area network. The available WAN information may include information on
more than one WAN system and in general will cover the multiple WAN systems that are
locally available. It will list one or more service providers, one or more Radio Access
Technologies (RAT’s) such as GSM, UMTS, CDMA, WCDMA, and GPRS, one or more
channel frequencies, together with channel information like coding scheme, timing

information, etc.
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26 February 2007 The egress portal may comprise at least one of a

Bluetooth access point, an infrared transmitter, an electronic security

detection device as used in typical electronic security or anti-theft systems,
and a second consecutive wireless local area network (WLAN) borfdresary 207
preferreriearpisairiab ma caeniifpeiitenstiorg oh arkl oeiepbars 3o AP atwiRdI sy ed

rl9RAiReATaRNRNRTK SMIANIRB MR REER DEIMVAIK SV BbNICSVRiBRor
The WLAN may use protocols such as IEEE Standard 802,11 or Bluetooth.

ARt ENEAT AXGTRRA 1S SPOPRE SRNSR AU MRS (9sBLRTRACAINIK SYLkehS RefdRr 41!
code division multiple access (CDMA), wideband code division multiple
accegs fiaf@RNManbtdmaivisite mudtiite acydsnddi2MAls gloiba wystess | dcal

: ey int : .

R

peasfeolaaieh A BR Sitarradd Balold. anBhigeati JIMAHNHEAE Use ominrakiesch as

tHEGIGEEALARSRMRDSRHMITU S8 COMIIVIGHRSHURMIRALLBISAESVESRIBethind code
response to detecting a first wireless local area network border cell thatis a

R T e e R e O e Y e e el

fahaots lanchsnamiestioos@ )| VEHERB G (2@ deténregnecdatigitaldrobiticae network

(i elS mines that the wireless device is moving from a coverage area of the
irst Communications system to a coverage area of the second
communications system in response to detecting the wireless local area

netwdR YNSRI RIBPAMET 468 HGE RN RUSTOAFR StlssietirdrireanBlgethe

bSIBGO NS Wl SHRSSIRHAERMKNALIOB i FYiste. r@@sTﬂaﬁdﬁféﬁ‘@Eéﬂ@meh@%MW%Iess
the U{)resent invention are advanﬁ?%eous because the low the wire

BT B LS T B TR R e B A S b S e R s b e
thelhescksfer borddtephiative sy stengndhetblessdocad bteaineiaitekebpedps tretitnal srad

OWQBJQI%%PEM@%m&‘g%‘a}@frﬂiﬁ@dlatt‘?ltﬁm?m?fn%e%fé%%§% etO\grQI‘éE%Ievice
movement of the wir€less device. This prevents unnecessary loads on a
isypANINgiseahR GAEiaBS AaY RGeSt eAR REHsaEaRs st aeqyelitgestensf the

seviilesmARMRa:JMe ReNe T AR RERE ARG USSR iR IS RIS ML PRETSH outer
b&r longed &erlods of time in border cell ar?i s,_tyIBlcaII C uslngsthe wireless.

[ B AN A A0S THRIE AR L L AIRMARAARICSpALEESS communication

switeraltaneously. -5 26 February 2007 Brief Description of the Drawings

The preferred embodiments of the present invention are advantageous because they
allow the wireless device to make a more intelligent decision as to whether or not to perform
checks for an alternative system, whether or not to initiate a registration, and whether or not
to handover a call to another network based on the actual movement of the wireless device.
This prevents unnecessary loads on a WAN system, thereby saving cost, and increases the
battery life of the wireless device. The benefits are especially noticed by users who spend
prolonged periods of time in border cell areas, typically causing the wireless devices to run
both a WLAN stack and a cellular (WAN) stack simultaneously.
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The accompanying figures, where like reference numerals refer to identical or
functionally similar elements throughout the separate views and which
together with the detailed description below are incorporated in and form part
of the specification, serve to 5 further illustrate various embodiment8 f&hyagy 2007
explain various principld¥ gh®esgviniterebtan rawdoesdance with the present
invention. FIG. 1 is a block diagram illustrating a typical prior art wireless

COW@I%WZ.' b’%n§|}f§:{<¢ . @Q%ﬁ%@ﬂiﬁ@{@%@éﬂ?@ﬁlﬂﬁf%@%f@fﬂ’fiaélﬂiUMLe‘P\N
cells. .2 is a block diagram illustrating a typical prior art wireless .
R AT RSy ARG 200 LI TG AR it e
dewllsd dest futioie baldlaldxk dedts @draadlohiagdefotry paotrifthe Kpe@fisatidolosekve to

: ustradi ) ot tom | : _
L S e B DR Dy B G g a i
agseiisencamdthegeausspairtaveitohe doorways according to a preferred
embodiment of the present invention. 15 FIG. 4 is a diagram illustrating an
e|e?tflq@'dm$ielfglﬁcijﬂalﬂQ%gifﬁﬁj\@ﬂu@%@i@@aﬁ/ﬁ@a@m?:ﬁ@ﬂﬂgiWﬁﬁﬁﬁlﬁﬂ\k bt Rations
preferred embodiment of t ent invention . 5is a block diagram
ST EE ARG OB R LR R AR e B ANEE] e of FIG. 3 according
to a preferred embodiment of the present invention. FIG. 6 is a block diagram
illustratiac? e bstedicgonaileseating arly pieuigr aftaelespbiwmunications
sﬁm&%%@gsv&%mﬁ SENRIEAMOUN BN ARCAFIBE RN RIRTEEE at

embodiment of the present invention. FIG. 7 is an operational flow diagram
byj[BLeREY PSHIBNs of a handover process between a WLAN and a WAN

according to a preferred embodiment of the present invention. FIG. 8is a

morerietalch block diagaanilloftiagnsysians|edskcimndulivaticridngsamaboopimailg

enhance { to the { using two indications transmitted a WLAN
ofetaRERTANCENE PRI oie, BRI CHIR LRI E Y Bl e
egineas mooials-g 46 Hedineys 200 Ting G aPreferred pekaibmnantiefithdipigsant invention.

illustrating portions of a handover process between a WLAN and a WAN

systepaising dwiagsiditinrahirgad erstindlicalrs phtaei Wit Acs asmReiNt,

according to a preferred embodiment of the present invention. FIG. 10 is a

PRYCRAGRIE SN RERTAHRY A RAUBEY eb M RIFiRIBM ig8tem

FIG. 5 is a block diagram illustrating a mobile communication device of the system of

FIG. 3 according to a preferred embodiment of the present invention.

FIG. 6 is a block diagram illustrating the contents of an exemplary memory of a
mobile communication device of the system of FIG. 3 according to a preferred embodiment

of the present invention.

FIG. 7 is an operational flow diagram illustrating portions of a handover process

between a WLAN and a WAN according to a preferred embodiment of the present invention.

FIG. 8 is a more detailed block diagram of the system of FIG. 3 illustrating an
optional enhancement to the system using two indications transmitted by a WLAN Access

Point, according to an alternative embodiment of the present invention.
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5 incorporating overlapping WAN cells, WLAN cells, and consecutive border
WLAN cells inside and outside building entry points, according to an
alternative embodiment of the present invention. FIG. 11 is an operational
flow diagram illustrating portions of a handover process between Z4kAPANY 2007
and F\@ANIstopaindersldirwdraemd lopiBiatnenioss Ha pradevar poocess

béANESH IR DEPAIRIRCAN IRHAMARIFGEed d Rl erbaiRe halexb Ok the

present invention are disclosed herein; however, it is to be understood that
VYH@H@&B%%E Q—:lH‘it?&&ﬂ‘ﬁ’é?ﬂéoaargfﬁf@(@@%ﬂﬁ?ﬁ%%‘ﬂ%@?ﬁ%dﬁwt%|ch

can be embodied in various forms. Therefore, specific structural and 15
functiemlmetmlbld&d@@emmiﬁmhaﬂng aoliteldse doteroretetoas dystdmg, but

ionéb ﬁ?j%‘%% Fr\}'vﬁr\ﬂae'lrgsxﬁﬂﬂﬁ ﬁeﬂc?égr%‘&h\’u@é’@o%@é%i%ﬁ i

In the ‘art’to variously em e present invention In virtually any
ingjsisrastuisifedettiing §W€b¢ﬂ9‘ét3F@mﬁ"é’f* NEHe aferHRsNaHYeATMBRES B Werein
p@gerﬁqwgggaﬁjed to be limiting; but rather, to provide an understandable

description of the invention. 20 The terms "a" or "an", as used herein, are

deflngg‘3 3&]5 or more thgﬂ § The t lurallt as u H rein, is
definédas B PRIGTLOHR aﬁﬁaéﬂé '891%? 1003 2 Vi RLocess
betefard A4 AtNeastaVEAbbat@dmpieaT deteative anabodimgrandibe pagant), as
ilSgfoherein, are defined as comprising (i.e., open language). The term
coup?ed as used herein, is defined as connected although not necessarily
directly, and not necessarily mechanically. 25 The terms program, software
application, and the like as usBaAidiRedfined as a sequence of
instructions designed for execution on a computer system. A program,
compaiteegphed| dstikdsaibyaiacaRcAt resaalinvehitide asuilicmsineein;

nYRHR T R BRI RRISKE neifod R ORISEl RRISERIIN A orone
executa € applicaton, an ap e aservlet a source code Ct co
insteatied, wwirbzifymyrbawmbmm libwyoaﬁwﬁn&;tﬁéereéqameefm swmuwbns

fHRACHISHetaN SHAUHAMOR A SRMPULASKRLeted 2 RBRELBLY REREK, &fbasis

present invention, according to a preferred embodiment, advantageously
fQSGB?&&H%%BﬁPo%IérWQR‘?\ﬁ%H Medasts 4of W%@W%ﬂﬂﬂ!&ﬁdﬂtﬂﬁgj’é‘r?t@”OUS'Y

eﬂ@teymu@prwhmrt@erhnand@vemmaﬂnf;eampﬁawnebeﬁ@|@@enrrumieanqn5er the
ter S'stgn p%r%sne%tns%{jlﬁe%%uaér‘e m) in end%B lo be limiting; but rather, to provide an

understandable description of the invention.

The terms “a” or “an”, as used herein, are defined as one or more than one. The term
plurality, as used herein, is defined as two or more than two. The term another, as used
herein, is defined as at least a second or more. The terms including and/or having, as used
herein, are defined as comprising (i.e., open language). The term coupled, as used herein, is
defined as connected, although not necessarily directly, and not necessarily mechanically.
The terms program, software application, and the like as used herein, are defined as a
sequence of instructions designed for execution on a computer system. A program, computer
program, or software application may include a subroutine, a function, a procedure, an object
method, an object implementation, an executable application, an applet, a servlet, a source
code, an object code, a shared library/dynamic load library and/or other sequence of

instructions designed for execution on a computer system.
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device. Considering that the cost of placing a call on a WAN system is

greater than that of a 5 WLAN system, and that battery usage is significantly
improved when a wireless device 306 is operating the software and

hardware for only one system at a time, it is most desirable for the?d/fip&legs2007
devic&BraessThénventigroABEarinaioANrelasiedelPRNBeE! pdGiifeoRrEserring

0P RS Hronfents RiRIGHES BIHPOSYISRY QddRR RIBSREEEHEMOMER RIS tof

over-lapping WAN cells 102, with a concentration of overlapping WLAN cells

harsle VG AR TP IR UG 485 YR BHRGA O ey APITALR B00fi2en e AR madromaktle
denyeofGomyiiakiey thdiffecestofprldss pratibaois\snohsastd mbEsyBtasrdasd that of a
02.11 or Blu h re ortal. 302 is | d,at, the building exi
v Qe LR AL SRR RSt (PR A KR 62 oo
ISfaQ (AEiNG yERIe ftoiakel eatr bar e dier gelicws syrtenae a Bneetbisthest cesisaplsifer

tHATQEIRAIBEHORIE B tistRy DIy HaRe AR W DR iR e iIadevice 306

passes through 15 this portal, it detects a signal that instructs the wireless

device 306 to initiat istrati ith the WAN (if not istered yet) and
oG IEGP £ ohg RPN EBBREERN QAR AVEAN SYRLcofgts o
oesclapaing thaadirestdin2nwithialtshesntalide ciewedappidgs/MhaVingelI$hi®4 within a
i t t E 1] i ;
S eI o SR R o e

WHBIRRS\RERAPRISSUEBe5 | izl Standrse SRAAINRI drtetior roeBEesARoKtal ROVAN if
|dtdies ReRLoRGRIBGeM therWlegNsi P IbS iRRiBb ipR ARkt vessa- NO

second signal is required in this case. The preferred embodiment may also,

NUIRELH SAHAKIGUEIMINBE hasIRs ARG REaY S5S SHHbAaARILHPID aRCess ot
(AP pooidE e transitinitkegioveidahvepoith @WARAN aobitheaNdNsE stesesthfough

i f ar | il iber. deyi ).306 .
e TR e R R B R B e T R
tha/WVANN Sifdieireaistesd & o rnthéninatanaidneen obashonapisesilts hedneaming an
VARKEINP0 R0, 813 BEeHRR RN direBrorpiy iR ARERERIIGRE 286 ARBVINg,

512 designed to transmit, receive, encode and decode wireless signals for |
TSP aRIR SRR OO AP ARSI R H‘é%rl‘@&%ﬁﬂlﬂ@!r&%@%.4A§Mﬁ|6%5ﬂ9,'5
irR@cathin 6k, inpieiesred dinbislivint ofitblespresaset invaption tHbswiedassy

vice 306 may .30 also have an ifi [ transceiver containin [
o Mt L P R S B A e DR el S B TR o
supRiantial g stshvicewdies Ve sgrosdibienahie raatdien 43 thg cesa-dhiupisfeto7

e@gid;ﬁgﬁtbﬁé@ al50RbRAMSIWE AN el PR Aa6 HEF QEGERREF Q0L R raBeetli0 in

order to provide a transition region between the WLAN and the WAN systems.

A block diagram of an exemplary mobile subscriber device (SU) 306 is shown in FIG.
5. The wireless device 306 contains two transceivers - one for the WLAN system and one for
the WAN system, each transceiver containing an antenna 502, 508, an RF front end 504, 510,
and a decoder/encoder 506, 512 designed to transmit, receive, encode and decode wireless
signals for the frequencies and characteristics of its corresponding system. Additionally,
according to a preferred embodiment of the present invention, the wireless device 306 may
also have an additional transceiver containing another antenna 530, RF front end 532, and

decoder/encoder 534 for operating on Bluetooth systems. Wherever possible, the antennas
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implemented using common, shared hardware and software. The mobile

subscriber unit 306 also includes one or more processor/controllers 518,

which processes instructions, performs calculations, and manages the flow of

information 5 through the SU 306. The SU 306 also includes a mat? heHiesP07
5625 reinfriepile §Pand L SRvorydededIsiRAGRRatsaNe. retehab pavahelom

iRCEARHIEREAR ORI, aRckiayiarR Rgligasecondary memory 515.
Additionally, the processor 518 is communicatively coupled with the main

memoW 514, Included withjn the main memory 514, shown in more detail in
FIG, BB PATIRALE RS o AR e B 1o T H R s
winolnegp (b edextzi h strieat) p oy eratang sy teiat ke fanthntdvges ded| titaw stacfofodjam

th\%h h%tgg(s%o g % ﬁlﬁ'%&%ﬁoﬁ%ha@g’grﬁﬁﬁ Hgﬂﬁoﬁpma{&gﬁnige@rso%aem

operating system orm 604 manages resources, such as t
meaterns Al dasimeraey PrefeTahly, rlemRsaesnTHesTaR/SIRA NP cRer By e the

iRRRIBAE ARG FrRIIAF S18CInBEBIoHIRWMRAN RASK B18 idhenthipieaibepjack
C6li¢§md the handover manageiéém in theé)rogram memo%514. 15 The

ﬁY{H‘ é%{g?ﬂ‘ %%{%%64 B%\p{gai dhe griBimenIos 14, shown in more
detaidiadtes-taaech dispiayriateréageaFRhdiat, manayelibg4(tdive pieseset] in more

g il -~ B o
o RS, AT R e SRS R AR LR ERg o
Bivrippingioak SR8 andsleneaEse fobalimrpesatipasyAleBelaHpim HRé Maee0s02
rdSoGRIBYTYUBICAT R n ek eE s ines raPRti s Mere i enaiereah AR P8O and

receiving 20 user input from a user of the SU 306. Additionally, the operatin
PrERSHR DRERSTATIBDAT ANSFeMAH R RSN HINLA DLERCKRI B RIMelgRH
6LB)ib@DHérnandoaamnaavigdr knowntte phasemohardiyady4skill in the art. Glue

software 606 (FIG. 6) may include drivers, stacks, and low-level application

Prog r@ﬂ%@b’%ﬂ %‘gé@fe?ﬁ SRR 804 ?j’gé’n}‘{ﬁ%?@E’ff%bﬂ%&P&?ﬁ&@@éﬁ;&%ﬁ@ﬁbﬁJ&f

use b ating system pla y compati cations

dispdriiesiaen 623 brhRaePEYStin (RefeTeRt GRAMBIE PRI ek e yiSR Rkeshi a
dMMBy SSOEHERS ARFORYREBRISAitpIHY.d S8R SEERSTINEBA66 TiRQnRXBRUNaDY, for

mobile subscriber unit 306 also contains a power source 520 for owerin%
Vi DRI JEORERURs 200 AR SRS e Re YT %QB&H‘&%‘EU’%R@AB@B@F?”& €
66 easammotei catviipctupl pbwehskeys 520 prbthdesqpoptiendG2Bdoentneving

uQPBBﬁﬁIvB‘?ﬁ%rlRS! mﬁe% GBQ.W/EggiEidr?aﬁ)? ﬁ]%%r&%ﬁr%()s%tem platform 604 also
manages many other basic tasks of the subscriber unit 306 in a manner well known to those

of ordinary skill in the art.

Glue software 606 (FIG. 6) may include drivers, stacks, and low-level application
programming interfaces (API's) and provides basic functional components for use by the
operating system platform 604 and by compatible applications that run on the operating
system platform 604 for managing communications with resources and processes in the

subscriber unit 306.

The exemplary mobile subscriber unit 306 also contains a power source 520 for
powering the wireless device 306, such as a battery, DC adapter, or AC adapter. Please note

that the power source 520 provides power to the entire mobile subscriber unit 306, however,



10

15

20

25

30

for purposes of clarity, it is only shown connected to the processor/controller

518 in FIG. 5. This description should be obvious to those skilled in the art.

The mobile subscriber unit 306 may also contain an infrared transmitter 536

and/or an electronic security trigger device 538 as used in typical Siéebfec00?
fasgiipieses ohelarieft B SYMenaw (CeNeatTRIFaAts) REOPAPPUIIMEAIORSY THUBIEHG .
TFﬁ?déE@ﬁBﬁ%mW&r%%B\ﬁé@s ﬂ@tﬁﬂ?@r Batlve i‘ﬁ%%@ﬂment_& the secondary

memory 515 may include other similar means for allowing computer

programs or gther instructions to be lgaded into the SU 306. Such mean

ey TR RATETaS A USSR SR e PR TR e a
elshivovi) seExdiy piggeotisuich 58&ysinetdde taicalgriacr aactsebya taod adrhdiie

s R SRR, WS R s BIRIREIE
other removable storage units and interfaces that allow software and data to

be trdASHETRA YEOIRRE MERISVIAD RECRENBIYEMEAIPEY the BYY BGE!dnakR similar

n@@wmﬁﬂtomﬁgt@émﬁdi@pmwbmﬁsmpmﬁﬁﬂﬂiﬁ@ﬁs"tﬁqwm@fim%&héesu 306.
medium," "machlnﬁ-r?adable edium"a{)f "comguter-re dable medjum" are
S 2 A porerfaed

SHLLHT1 8B SIS FRFEX 35 R AL LA AL HURAOR B 1L e RO UK
Eraerplesyobdshrevayovalide & ioogoendravie]dgemnd odishogestaiibeid de (aanit adittat found
in%i&@.o% eségvela%g,ﬁ ﬁ%&&f@%ﬂ%@f%ﬁgﬁ‘@cﬁmﬁﬁﬁ@wSF‘B%%) an
providing software to the mobile subscriber unit 306. The computer- readable

SRR SARKRIL IO B BORYSHE AP HER IHE AR pISAGeRIS3heY fsasage

dRaeKBsiraAbE RN eoRPIMPIIREVARE ablada pimatinndiosaghe
computer-readable medium. The 20 computer-readable medium, for

example,.may include non-vaqlatile memory, such as Flq, ROM, Flash

memd D CEUAOE S EA, COTR A S BTSRRI s
md'afmt,"fbnmkmmweadabretrm@mmﬁmgi iftlonmatioreadeldh msdiaty aredisgshiputer
gé'ﬁ@FEH?tl‘Qf& m?&ﬂﬁﬁ%&%‘&%%‘?h&%@%ﬁ %H&tEb%fdﬁa)a{& rmzﬁﬁory 515, removable

computer-readable medium may comprise computer-readable information in
staraga-divahyadtaie disk disiiedithnasd s iy antksianalor Bhoss Rempyik program

piBé@H@@@e iﬁ@dﬁ@lfﬁgpﬁo\wﬂﬁ@ BERWarkte R Wisslrss neeriuninab allowe @omputer-
Cﬁ%guter to reﬁd su§h I%Q%H)uter-rea able information. Various software
" &rfoe

Sl 3l OSBRI PSS TRREELAGTE
anbligtoiscritiver; ieadibledotumeatippérenttte cpputasaationtinmgiskill Thehe

cSRIGYRATANBI IR AR SRR NG 'gYﬁ&H&’J‘nﬂﬁi—R}Sléim%@rﬂHi’R%%h%%B@,

and/or computer 30 architectures. -1 _
ROM, Flash memory, Disk drive memory, CD-ROM, and other permanent storage. It is

useful, for example, for transporting information, such as data and computer instructions,
between computer systems. Furthermore, the computer-readable medium may comprise
computer-readable information in a transitory state medium such as a network link and/or a
network interface, including a wired network or a wireless network, that allow a computer to

read such computer-readable information.

Various software embodiments are described in terms of this exemplary system.
After reading this description, it will become apparent to a person of ordinary skill in the
relevant art(s) how to implement the invention using other computer systems and/or computer

architectures.

-10 -



10

15

20

25

30

26 February 2007 FIG. 7 is an operational flow diagram of the exemplary

system of FIG. 3, outlining the steps used for moving from an area of WLAN

coverage to that of WAN coverage, or vice versa. A preferred method

begins, at step 702, with the handover manager 614 attempting to 26|Eteisgng 2007

triggeTlfy et aperaiiaRl fhvsheaass offine exeggelangsEvent thalGndiadeéining
tﬁé%ﬁé'U&@fﬁ?%(ﬁ?ﬂ‘é%%%rﬂ%%?@f@%@?ﬂg@xgt%'ﬁmﬁ%v%rage or vice

discussed in more detail later), detecting a de%radatlon in signal quality of

VEFRE- VLRI ERege &F&@Feé{uﬁtﬁptﬁ%fé{ﬂ“éh WPV AR AR BRI

dabavanregtgst&@ €0t tlodritiggeatiagrevsnt Thaetepiing a\)vMLAnby inohaber deedcBAE.
ol SRR I A DR A B UL SR USRS BB OUIE
é)r §|call whenaca IS not in pr éass %ut WI mcrease quency

dﬂﬂﬁhn@t@ﬁgri@mnﬂﬁ@miﬁg&éﬂu@ﬁ tm\étbﬁr?@avqmm it dﬁ@d@éh@é@ﬁm@f a

cQP“ﬂ?fh%GH!n%%QI&F Wb SiRAa V%@@Q“t‘ﬂ@ HOHPRE IBRHR iSRRI AR LAN

al from the egress portal 302, which ma referabl comprise a
%ét‘i%‘tﬁ@cdé%‘s”&%ﬂﬁa’# {ﬂéc}ﬁ%ﬁ%{?&mﬁé%‘ B¢ @11@8 t\g&§)éeﬁ'tlgef taiR,o4ffine
périvtidhiey agiess poriahdia, ﬁimmaselmswﬂemmeaseﬁmmibﬂnempeg mmﬁmcmmg
fora second s na fro ef ortal 30
rqitife i aca?s S‘e?’e{’rIl b é’e?ﬁ‘ﬁvev"zt ghord égg'? eF&?Sg@Jr@& 'é‘t”
dmadattboa@tremﬁ@mhesmrebﬁ@rﬁ wgmah ishnit e rparosa gasiaRGarmithgashich

sl 68&1%¥Yé%daf§ﬁktﬁotﬂﬂ%é&§s%9ﬁds i?ﬁm\é'ﬂ%&@\%%‘éﬁé@&eﬁi‘ﬁ%@&%ﬁf@

(current) system, then the handover manager 614 begins the registration
S'S@EfJé%éf\ﬁ/&W%s%%%ﬂé%éf@M’ '(ﬁ?'ﬁ%t%ﬁwﬁ&g?@é!ﬂ!é@%@f%ﬁ gaghgfor a
séosheigedl, fiom iy tegREspoinIBezDEocRBS.0BNERCSgMIbilg Waile306Mm s

egistere Wltht ond) syst the r t and subs
e A B B R R B R R ieon
inTidlei et iISOB viirzgy oth deteesnininguehia pigiea ke eseivedfivet. Harbenié I96tFsd ingng

tr%yﬁé?‘ag%taﬁgBf@r@fﬁ@ﬂr&ﬂérﬁﬂﬁ&H%@MH@%%U@P%HM&@@FG@%@%@‘[he

manager 614 may begin process without the use of WLAN “border célls 210.

O SHR A SEENERC MU TP ARee 0B SYFIGHFE OB thRs i ERRiE b PLSHiRY SRynal 25

Oftr@mviRe, &gy ek 308 @liBAR-prtbesstanaf oabbilhimrBusskiment@iaivsifota
smooth trlims%lon etween co munlcatlﬁ)\?aﬁgstems Wlth%uwa %Snecesdsny of

new (second) sys resent bs aré conducte
d"é ignati gya eastoneé ce Stlﬁ ‘W’L coverage area as'a oraer cell

camauAicadiorsgsystenh ahsiem‘éﬂt torhentradermey herbtedinaty aﬂm_rg the stastes!
h&%‘&Wé?eVMFmQf#@?sWﬂeﬁNaP&XS%letﬁ‘éFe% IARY '%t@l‘%ﬁfk@d’ specific

information about the availability of 30 ocally available WAN services via the

WLAN. This enables the mobile device 306 to be )
Optionally, the handover manager 614 may begin process without the use of WLAN

border cells 210. In this instance, the process is triggered by the detection of a first signal
from an egress portal 302 or the start of a call. This embodiment allows for a smooth
transition between communication systems without the necessity of designating at least one

cell in the WLAN coverage area as a border cell 210.

A valuable enhancement to the preferred embodiment allows the access points within
the WLAN coverage area to provide detailed, specific information about the availability of
locally available WAN services via the WLAN. This enables the mobile device 306 to be
much smarter both in what it looks for, as well as where and when. This feature provides

assistance data by an access point over the WLAN interface concerning system selection

-11 -
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much smarter both in what it looks for, as well as where and when. This
feature provides assistance data by an access point over the WLAN
interface concerning system selection -11 26 February 2007 information and
optionally, dynamic information about the channel conditions on th&8\igrgry 2007
infpEnEP B RNTtentionallytidlynamie R Akaus e ¢henne! caadiinfaphtiaWAN
sygnifiranirmber of WLAN border access points but only a small number of
these that actually serve as transition points 5 (border cells) to or from the
WAN. For. example, as shown in FIG. 8, in a window oche 806, the mobile
it SOBHBHA TR/ 55 8RR P R VAR & GOAKPRUATD IR AN
bbrasrraocasssbiotDeupoeyeaschdtl corddrari daffethat WA |y netivsas s ditimulints
igh | T j r '
R LA e

8RS (oplilsraeit 20l @l ikelipaeirtrpasitier din AN @6 YEANsauRlyrnell but

hi&abncEhit BRREiRE S NLPHARBHE fo RrABLRaSHRG I WRRAIFANN SotRe3 BIRh i
mitigating these problems. The first indicator istﬁi?rgﬁly a WAN info availability

WRIGTESEE RAATRFPSSYSIRG: BB hARCISBRAD RS hat/ e CRPERIETR, noape diss
opherntHovekende dlvesb ainiviatedritedi b angeirasaikiBo AMA B itefdiffeadian.

| L o . . o
SR R BR ) s RO B 8 o
tonegjshisanpiain ihtetpraibmandle firet shaaptisipitsaly, s b ameiRbiline

ievRsRoRaTder 6RINSIAR IIEIdeasslCAliar @R QuiRs ReressbiftG dBcode
illustrates a preferred method for determining if a wireless unit is within a

S RRFEPLAITRERAH oY §5 G RHABEVA AN ANQGERM ShemesRid Rl deaties
tHedwtas hint ppoeesgs rejisteps 9@Andiicauregyongbandacoas802ptottind thia My Lk

' . Q will inglud | indj d
ook el A SRR RS Ao P RIS,
wirRbReEHee favieiave porian sek iscrietdiorineecthen ah euigr dirder ertlice 306 is

not in a border cell 210, at step 906, and exits the process. If the border cell

indicates ig ﬁﬁgtig@@atﬁ%i@ﬂ@e%@ndaWrmr@qwmimgmhtﬂwwﬁﬂlgss
device %6 is_ within the ¢ vera&e area of a border Tell 210, at step.908. The

OOIRRISEL GIEDidEA08 ThARNSBVaRIMMARE 81 (RN NEIRR ARAToR hliate: S
peebsata e P00, by thheedAdNmdoceapioint ofdieatdr AS\nfot #etattstamOdt2tuthdata

wig rwg%ea?ﬁo‘?&é’.j%& SRGickRse m[mmﬁ atfoRndREMFRE %@P‘E’Aﬁ for
the system In t#us area and must rely on scanning, at step ,
indicator is not set, at step 904, then the handover manager 614 determines that the wireless
device 306 is not in a border cell 210, at step 906, and exits the process. If the border cell
indicator is set, then the handover manager 614 determines that the wireless device 306 is
within the coverage area of a border cell 210, at step 908. The wireless device 306 then
determines if the WAN information indicator is set, at step 910. If the WAN information
indicator is not set, at step 912, then the wireless device 306 determines that there is no
information available for the WAN system in this area and must rely on scanning, at step 916,
to determine the correct settings for the WAN coverage. However, if the WAN information
indicator is set, then the wireless device 306 may query the access point or decode the beacon
frame to obtain the WAN information available, at step 914. The available WAN information

obtained from either the WLAN or from scanning will be used, at step 918, to determine the

-12 -



10

15

20

25

30

to determine the correct settings for the WAN coverage. However, if the WAN
information indicator is set, then the wireless device 306 may query the
access point or decode the beacon 30 frame to obtain the WAN information
available, at step 914. The available WAN information obtained fréffi#er2007
corgoPMVAN wittfromostEresIngHolin tradpyed, abisteIersbivaditclarinedtmere12
AR iERIFRIY OB the Nt W AdIKvith whom to conduct a handover. This will
enable a quicker and more efficient transition to the WAN network. The
above process will also.enable a mobile device 306 to have a selection of
preferSRAEE RIRSHRS MU hohap Pl S5ise FOR T aVe A THEHRILE! 806,
ptéferedid netfwoka v abeiiympldicater vackitd BeSset huthinefticeriitothe &g info

a\'t/éiié?)r?ﬁo‘f{(’ i‘N&’l_Hé‘i’oP%&ﬁﬁ?‘tS(gC!e&&P%ii?af*lﬂ:{lﬂo%or@ AR R QG RE R yitikze

mation If desired or ignore it. For example, a visitor comes Into the

mehiker pris U el nesuiasascAde uHize A b TRISAIAR hededied enisinere it. For
eRPRIRIES/IBRoINIEIRElME-NNe oMY RY T MO R R e FARRI THBE DRI BRBer

his, WAN coverage.is unavailable, requiring him to roam onto the WLAN. He.
0%90918%088{/3?38% BB VS ABY KO BrUrLrraU I IR TBA TR AR i4iing 804, his
VpeNaowngearindicibedkgegunithgban sdosdnisomeafervéedAMA N heweliss orerage

. vi o ) T

S R A R I LA B e
predeimieg Weddinedediesrona eastavravidedy\e aceeay AN A/ Na diewgs ihseugh the

bGARE SADRRRESS BN ShecSEstem imé&iﬁgbﬂmsamew@@eeim A6 Ifaving
preferred system is again available, switches 15 back to the WAN. In the

BRSO OHGAT AR 6 P A it AP dRFIEAI Se L LS HR Aecesa pait for
thenijst@B6ntoaniinreatieupdhAindas thieirrafest dspsered ystevailablensavehés

h I t e (o] hat it takes t fi ibl
ol 0 LIS SO IS R gl s possioe
CEW@@%@Y@}‘Nmf@ﬁ%ﬁm hariteeiMOAle asdhgis neistaseder esbsystmmw move

1ML %@?&iﬂﬁﬁﬁ%%&ﬁﬁmﬁgﬁ%é%ﬂ@@@ Hapba ri’seﬂ)&@mﬂ@ AURDREr
that the mobile unit 306 can go directly to the most preferred provider that

dRRFdPYGRR ARG CHIRIFE I BAWANGHHBntly shortening the search time.

Another optional component would include dynamic information such as
timing refar Als sgsteso st adtassinoatnatonAAdu idnriclg de datsosuoh WY itiAeNetviiag

A S L R
UPR RO B pdterly to the most preferred provider that offers the most preferred RAT,
significantly shortening the search time. Another optional component would include
dynamic information such as timing information so that associating WAN timing to known
WLAN timing can reduce timing uncertainty. This might take the form of indicating at what
time, in the WLAN domain, the next Fast Associated Control Channel (FACCH) burst will
occur on the GSM system. Other dynamic information could include Pilot strength
measurements. An access point would make this information available on the WLAN via

broadcast or as requested.

To enable a smooth transition between a WLAN and a WAN system, other active and

passive solutions are proposed. An active solution is defined as one where the mobile device
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occur on the GSM system. Other dynamic information could include Pilot

strength measurements. An access point would make this information

available on the WLAN via broadcast or as requested. To enable a smooth

transition between a WLAN and a WAN system, other active and 3D BAE¥KA907
3eontiisntes e hsnsioyeeandmasinesallitibis Rgehsedtlesidirsifuctie toisadibite
nRBHICR stha JRERREANNE P hS Ak dtiiajesinmbapAgyRand a passive

solution is one where the infrastructure advises the mobile to start system

for the second system and/ar handover. A first active alternative
R d i

o bR A LT SR e e 5 S ted T il TS 5ase 0006
|ginal, coigeelsive catifiedy iy yeisat MEdMyton &V CAlN HaBs)calls GAes)pteyed.

e A R R S e i
beytgisat difitd) dhergrestioppinlqieddewairsdheautderroin Meevisiide ptg facility
eﬂfﬂ?ri@ﬁﬁ%dih@s\/ﬁ&ﬁéﬂ%ﬁhé@ catesminerieadyRre @l eaghherdal eRllistie l9giime

WEO” this alternative improved handover process for moving from 10

RRAYRRPIS WS ERL & kge shown in FIG. 10 is illustrated in the operational
flow diagram of FIG. 11. When the SU 306 detects a first border cell that is
an infiée bwideo egibd010s attstepive 1ORravértingsiaEitheottss Kb stacki fgelyons
IEARIBNORN MFIER: 8 HaRdiQd Al dmRent Lb f
V%an@over and ca%?ﬁm betﬁaviors o?ﬁ#e SEJ 306 a!r% not r%oghgi\? .I?tg rﬁwnéo

Fi3) Boa/ e Bie A-53RDAasEradrd Origaicrll dpablstar horaepEen cel1k 18t ateigp
11806, tfistarts 4 W Aeastke Rpnaregiarsieh hanieAMARtssteml 408 codent

to det hapd decision situation, at 110. F e, ifth
o DSOS S L o e S FERB A
tHe 83§ 6/dkiddt coecrad bade vell thahdeweruganypadgotaly TR dostipel VOB N starts

t%ga%iﬁaﬂs’éﬂgﬂ%adﬁﬁé Eﬁ\M\!ﬁ'\étegg x Vﬁ{’oilfdg??ové(é‘t’ewiﬁ@gﬂ%g&égﬁ%gcision

remains good, the SU 306 may con that it Is stationary in

sitnatigReatisterId i ls ber £a0Pre i aMd-ddbsionsl FisebveecIpasrs BRI BOErHEBs

mieh datest thiss e bd R LRI N ot agtemd WP nandwepipdetRomgess to
amount of time has aBséTed, at step 1114, then the SU 306 d_eregigisters with

& WARN S YRt Figdafile WAR: sHRKHa hitiaraeis’ st el

relifls oot et B omsibbm thale thet s 3AGamary hetectabitireaybeerehsederon a
b%%z a‘?w‘drHB‘éPtgrbﬁ 5‘%@?\3 tmﬁehﬂ"iﬂ‘ By A REEST ML ES IR He3s g

ence o order cell is
step 1106, and a predetermined amount of time has passed, at step 1114, then the SU 306

deregisters with the WAN system and brings the WAN stack and hardware down, at step
1116. Note that it is possible that the SU 306 may detect other inner border cells during this
time, but the handover process will not continue unless the presence of an outer border cell is
detected. Also, the inner and outer cell may be discovered in the reverse order, which will

make the SU 306 conduct one of a present and a subsequent call via the WLAN.

According to exemplary embodiments, the SU 306 can detect a WLAN border cell by
detecting a beacon frame and/or probe response of the WLAN cell, or by being registered
with it. Since one may often want to use rather small border cells, the first implementation,
i.e., detecting the beacon frame of the border cell without the need to register with it, is the

preferred one.
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25 detected. Also, the inner and outer cell may be discovered in the reverse
order, which will make the SU 306 conduct one of a present and a
subsequent call via the WLAN. According to exemplary embodiments, the SU
306 can detect a WLAN border cell by detecting a beacon frame &i§dduary 2007
probd-HEbeb R @fermenta/canNecen| igrdopiosivig) g tingepnigHr i inke Usi an
i SIBNCBIRNG 10 WiE A9 sRoRaARRIESY. aalbeoRaartirsiisRIgmeN@IRMuSthg

i.e., detecting the beacon frame of the brder_cell without the need tg register
ERY P08 IRET St BaeInnes BRsdenpill 45915t MBI RN 4psieadrdv el ents

immedigdealighdthenaadtaier brotdisg configurations by using an inner border
cell 1010 with a very short range (e.g. 1 second transition time) and

cel 101 9. 1 seco d
. In T St e o

OeiREANIRPPTERRISEI YA BREBU B daie AR ERsOrEClNaNRFEROL 07 6 Gahd GERRY

maRikg ROTARIGRHN\ MR N CaY He HRtdesfaIGNRE Ul Gs Celibowdrp hratiHhdt 6alher
there% mﬁk%]q%; an.int ”%i}m decision as to whether or not the user is

TAHBRENFIN SR EI95BT R 608 1BephvRPT BB tRie WOt B the
coVedd darestafidranmardmrsavovkiayl ket 10overage area of the inner border
WLAN cell 1010. 10 According to an exemplary embodiment, the SU 306

measuie e I 1Bsh 2 HIsGiTRNE RE%ls 568 I ULAN R To b &Rl
éd E%ﬂ% e Ifge t dL[obver

thereby making an int decision with respect to when the han

opiRs 844 BASRISHEWIME &/ et dharalbRRe B aKiRG ah AHelbgentpraidgRith
rBd CRRIMERS B ANANAL \Rb @YSSRaAT AHRRARY MG I @R&hced if the

/i int, and [ intelligent algorithm t timally tri
TSN VP A4S T LA BT PR 5GP passing
eghesstigbresspaoifienerdpplexitpoitelligiotalgdinty rotan pexeatiyp kaigg emttisddindendy

e e R S e
306. When the mobile device 306 has passed through two consecutive

infrar@CoigHng<o AeRARRIBNE HRSHRRIL 1A B RS TS e soP sl EysEh
irfherar dingcte BIEKEWH RidaRMPAHIasHIwa/TASIHE SOIHHRAISESAB36 on the

lectronis icl I int that f d at entry/exit w f
TR G ABED e Oh L et obor S MU R SpEcalet
ifamregayeddahe hahthedn atgegeoblde prissihg mitiosrg@scess.

According to an exemplary embodiment, a passive solution uses an electronic article
surveillance point, such as that found at entry/exit ways of retail stores to detect theft or such
as that found at entry/exit ways of companies to read the badges of the passing employees.
The electronic article surveillance point lets the receiver plate communicate the identity of
the mobile device 306 with the infrastructure. Then the infrastructure would advise the
mobile unit 306 to start to scan for the second system and/or start handoff procedures. Note

that this will require a different interference signature in each mobile device 306.

According to an exemplary embodiment, a passive solution uses a motion detection
device that may or may not be coupled with the operation of a door 212 to send a message to
the infrastructure. The infrastructure would then instruct an access point covering that door

212 to broadcast a packet to all wireless devices 306 in its coverage to start handoff
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The electronic article surveillance point lets the receiver plate communicate
the identity of the mobile device 306 with the infrastructure. Then the
infrastructure would advise the 25 mobile unit 306 to start to scan for the
second system and/or start handoff procedures. Note that this wil 2eepiiyeys2007
PEgicRSk RS inBretassisioriaeg RABLRATIFeeRivh thid Bikssaes weuBDIGNOC theraeagags Hithey
wexeRePlaagmbodiment, a passive solution uses a motion detection device
that may or may not be coupled with the operation of a door 212 to send a

messa ﬂe to .the i frastructlé(e The infrastructure ngyld then |nstru?t an

acceds B 63(/ R T'HNSD J66F AP B T BID AP P AR Wi ik fgwards
thdaddoem B@Gﬂlmdmodmmgedlessmmndoﬁyﬁm Hedermatip2 6€éctor or the

td?ﬁ?ﬁl%dc‘d[ﬁ@ VAIRIGRA ‘@8&?1 3@9 @6&&? ﬁa@ﬁ% WQQJﬁu{%Qﬁ?s{he

message | e were Ot Inc atlve e mO'[IO etector ora

srﬁnﬂsﬁée&mm@@:ﬁtapp@r%@rwmﬁ@m@evm&%sm@m@s\om HhePERPERERPT HSm

firsralas SueiRRtida-RER Toaid R MediaTindeiecivsaomd PtHinailasauidhe
fun tlonallé coupled to the ortal and sé%@nals thel:it ortal to emit the first

G ﬁ%%mﬁwﬂ@{’émnTtﬂ%'Uvﬂ’ HeHRKE e A S S iining

stppesence of the first signal. The motion detector could also determine the
direction and the first signal could include information on the direction. The

InformaigRiioy dgm%rﬁ& HISHIBIRCAE R BIUNAL Rl O AFERINA KRR out

exemp ary e iment, a passive so utlo es |n adge-in/badge-out

sysjamsHAtDS tﬁféaﬁﬁwawéﬂefﬂé@uMQﬁathm@dsa&%g@@mw ®thesbage is
wﬁf%@frtfétm@ T aatastEreTtheni ISRl BeRtLE RGO I FRIBFCIRIRRSAIARen

LR R P R
mdlmm_ltﬁabd:e goait et heatgitiayistian, tHedrady erdlateto, uihermeuleutsithr(dmousised
dl%@LHg'éHquﬁ]ﬁdHJﬁ? @%ﬁf&cwpﬁ{%ﬁﬁl@rﬁi %ﬁs%%%& éEP ﬁﬁgseg&rﬁ%%cmg that

servicing t oor € access point co roadcast

d?ﬁé@é&@@d@%{ﬁ%bn@@Féiﬂ@@st@@é?iﬁaﬁ§ai§@\i§?é‘@éedﬁ@|iﬁéqmﬂ%¢@¥§%§e'§ﬁéé§ its
cRRfatfaindr@onir el werld sterthiaandafiiPiraag wesint MarREIFBAYcedures.

invention can be realized in hardware software, or a combination of
hard e and software. An embodi bof the present invention can also_be

embe e?ﬁ?‘ne%\t PAEL T M e zﬂw WAERpASRT RN Of
héedaware srersalftivegethA nrepladiersiztgihe fotlkee M éthet® o escrlse denembatdaach a

c&%ﬁ@r%ﬁ%m%ﬂ%‘&é{‘ \%rﬁm%ﬂ%ﬁ?me 'l%a@gj& %&ﬁrﬁ& the implementation of
the methods described herein, and which, when loaded in a computer system, is able to carry
out these methods. Computer program means or computer program as used in the present
invention indicates any expression, in any language, code or notation, of a set of instructions
intended to cause a system having an information processing capability to perform a
particular function either directly or after either or both of the following a) conversion to

another language, code or, notation; and b) reproduction in a different material form.

A computer system may include, inter alia, one or more computers and at least a
computer-readable medium, allowing a computer system, to read data, instructions, messages
or message packets, and other computer-readable information from the computer-readable

medium. The computer-readable medium may include non-volatile memory, such as ROM,
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out these methods. Computer program means or computer program as used
in the present invention indicates any expression, in any language, code or
notation, of a set of instructions intended to cause a system having an
information processing capability to perform a 25 particular functioR8&itasy 2007

Flie SIBMenafRiskeitiies HEmB GRROM endhey peRAsasoTIBganadiitionally, a
ARG FRHE I RIAGNnARELD} FERERRIE RN 4 e FRreRl MR PR Biers,

A computer system may include, inter alia, one or more computers and at
CRERE M IO AU Ak e dTHFeHTIO G e S XBRHTHeA L Eme iy TPy
celapaisnsingitonsateisafamaioniessageipagkets, moduwtsach as a network link

mputer-r le information from th puter-readabl ium, The
Sty S R A S T
comp e Pyt nainyr oBOSL CFkeshprieieagalir drfelimationemory, CD-ROM, and
other permanent storage. Additionally, a computer-readable medium may

incluggsriipl X progiamY pIRYIEAS BEIRIGTL ARG ) UHEsBreaar M ARIAGYy

and network cjrcuits. Furthermore, the computer-readable medium ma L
4%?&‘8?%&%98%[%&%3@5&% i%ﬂﬂ&%ﬂ‘?ﬂ%@?&ﬁﬁaw S u?H%JEﬁ'%lE
via nedwonkolien kv Bedassl foceivastwludhicderfatse proghadis) gvaavigret imetwvarib ke the

swgﬁ‘ggrsuﬂﬁt%%éGﬁ ﬁ”qm?ea?%&%qtfﬁ% ?)Ygggrmiﬁgerrﬁg?\s%yggfgased herein. In

co_mputer-re Information. omputer programs Computer
PRIGHGHIET|B15i 6P MRsISTRYEEIRT N AemexRipd 4nalip 1o Prasesson 41 k @afbryEns.

féaRrRPHF RSN QBERTS (Y1 BESORBIRARINE duPMRIThReRBroiERNEREENPre
wireless receivers. Such computer programs, when executed, enable the 10

culein et HRRUPSE RS HEMGIAR the features of the present invention as

discussed herein. In particular, the computer programs, when executed,
enablEhtheopebsetsoadd & taquerighodsifer fmataves ol/thENsbbsveebanaitid06.

. | it
e b S YA
YRRV chen RSP IS REATR B o el insode Semican

cERANHHERARDRITT RO CAANPE e BYEFRRRINISHAD FRdMRXRVPEREYill no
of the handover, thereby allowing for si

reliabili nificant cost savings by .
R A R L 8RBTSR, e QUK Coe QU SURAR i the
Warge chelagedene thuitih they armesies darpdaied al Iplddsac editsviorkusens thsitle

V\VEER@EP‘MQP i ﬁ@?or\/é/ihﬁlhlcﬁﬁt\/&rﬁ%% %F‘%{%M%%} i Qertfﬁsﬁl??i?ﬂéﬁ. ROTGG

cells. Users who work or are ins or signiticant

syséqTo dadoneinsinaf e persenty yenbeR frofa aakialayiegless device will benefit from

improved battery life for these users as it decreases the time required for the units to run the

hardware and software for both systems simultaneously.

Although specific embodiments of the invention have been disclosed, those having
ordinary skill in the art will understand that changes can be made to the specific embodiments
without departing from the spirit and scope of the invention. The scope of the invention is
not to be restricted, therefore, to the specific embodiments. Furthermore, it is intended that
the appended claims cover any and all such applications, modifications, and embodiments

within the scope of the present invention.

What is claimed:
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system and methods of the present invention. The actual wireless device will
benefit from improved battery life for these users as it decreases the time
required for the units to run the hardware and software for both systems
simultaneously. Although specific embodiments of the invention haifdtheary 2007
disclosed, those having 25 ordinary skAHAWMS art will understand that
changes can be made to the specific embodiments without departing from
the spirit and scope of the invention. The scope of the invention is not to be
restricted, therefore, to the specific embodiments. Furthermore, it is intended
Lthat t‘hé“&tﬁaaﬁa@afa%s cover any and all such applications, modifications,
and efetbatiigefitst sigtiainfritre acegressptinalptiesérst iyeaitaosociBetMinigh iadicating
: - 0 arsing: .
P e e e e
lgsakarga aareiiigndiascagiessspaipathaiie el iaidhaniBes9brial resides within a

cell Ofrﬁiwivf@iﬂﬁsfe!@eaé@t@@e&@fme&h@m@tgww@r@tﬁ@w@s&@da SMadi8tration
than the cell; initiatln%\,l in response to d_etectingnihe first_si%% fram the

SRRYROSE WHPAIe SeraBRSYYARISH SUBTUACAtRRSUHETS HBRY leiedayice is not
regisenad mithtaoreystaiineitth eovineleisatb@giostamahdegistered with a second
wirel icati X 0, ' —_—
cus G R LA e L S LA B & Sl fjgion
sygiéthod of claim 1, further comprising: detecting a second signal from the
egress portal; and 15 determining, based upon an order of receiving the first
signal and the second signal, that a wireless device is moving from the
Zcovefglﬁee"éﬁlgadoqftﬁ@mikfé’é@%ﬁ%@ﬁﬂ?@gfetwork to a coverage area of the
secomntsetintessecomiRgigmtdbondsystesportakraio the step of initiating is
perfogned i SB&s%am%Bndﬁ%‘qFHyP(%?%ﬁﬁﬁkﬁg?h‘évﬁ?s!%@n%ﬁé{h%%ﬁ? LG
the coverage area of the wireless local ared network to the coverage area of
thiten gataderd doivisR ST 6O AN e £0veT agpstEam O BT MarpiRstnioerbRIERANGTVIOTK to

a WHRFSIR the e aRNd WHE R8I CRTRIMIGRUABRYSIREM ISvRYR8he step of initiating
is performed in response to determining that the wireless device is moving from the coverage
area of the wireless local area network to the coverage area of the second wireless

communication system.

3. The method of claim 1, wherein the second wireless communication system is a wide
area network (WAN).
4. The method of claim 1, wherein the egress portal comprises a Bluetooth access point,

an infrared transmitter, or an electronic security detection device.

5. The method of claim 1, wherein the detecting a first signal step is performed in

response to detecting a triggering event.

6. A mobile communication device comprising:

-18 -



10

15

20

25

30

area network (WAN). 25 4. The method of claim 1, wherein the egress portal
comprises a Bluetooth access point, an infrared transmitter, or an electronic
security detection device. 5. The method of claim 1, wherein the detecting a
first signal step is performed in response to detecting a triggering &/efuasp2007
6. A RidpiRs WehtiRNIAERTBIERRVIEESCOIVRSHSHIgNed 18 TETEEINLARYPROTT Wilteless

cORARLIMERHTEANSFRINE o SRABITRMGCRIY RECERMYNATLIS ORRERIRRh A Separate

wireless communications system, for transmitting and receiving wireless
inforrA&ABIOLEL CRIFTMETCRL KRR GRYPIA R FAB 1Aty Ealdh HANCLRGER gRfration
ofmlenmgbily toenopeiedion def/tbe mobile communication device; 5 a first

wirelesg ¢ wr’élk's%‘.%&% ”u%%ﬁsﬁ%“sséﬁ%sﬁem% MiGRRYS éveyt'&d@%&%%%.
controller, aving instructions tor communicating according to Its respective
corsedienl havcosduaiinsely commnitaitibitsepiniene Seierpessivamirirelively

couplgdda, Hasyira B niAKAEL RS MEHPRE IO SRMDMARAI DI ABRAY Eingeto
its respective protocol; a means for receiving signals from an egress portal,
CORE e ARV IRGJBRIHBINRITA" FUNMHSRHNY BERE8 R IGUGHPEREVE L Yortal;
and ahaadotermeinagigoasmunicaiiredy ) ek Kigitds cesuchied Witk first
i Ii(r:e{l%ss CSQmQ}HPiC%i%S slye%ergrtsé‘ag#d the second wireless communications
sys en g?ac&kq, and the  mheans for receiving signals from an egress portal, the
handeVendnesiageratisr detanmuimoatively cegplemietie cuteohtiniiyg fhstwieless

cORFRNTIRIFRESANY RIBR AR LB BN ROIGSSRAMEH AT SRESVER! ARG He

one signal from the egress portal indicatln?@passage therethrough, when to
MEARRI &SRR nireTR a8 eBRSTRARatitayLa¥eh T Re dBhEErRIRgY. in
re3poRBRUDIGABIONNHSIeATHY hReRifth ecegUaRp PTAR! fileridasyviRipatgeihof a

revgéfeégsﬂ&\%ghﬁ‘é%? pEarkand rgccudfr]i&ﬁr%{&ﬂr?“ ihat is emalier than 08
Cen{ Oa . e moBﬂe commun aﬁso'% evice O C%Pm %‘, W ereln?H% means
hfpdeeeeindme Bignalksfesmaaamniemiessopeysitbdmpsiseshviedsiseaampiiaication

sﬁl@ﬁ?%@réﬁﬁﬂ%@@’&% A TRIGS RIS Al S SlREIERIGEP S MR ACHRD
device. 8. A mobile communication s?/stem comprising:
occupies a region that is smaller than the cell.

7. The mobile communication device of claim 6, wherein the means for receiving
signals from an egress portal comprises at least one of a Bluetooth transceiver, an infrared

sensor, or an electronic security detection device.

8. A mobile communication system comprising:

a structure having at least one entry/exit point;

at least one egress portal located at the at least one entry/exit point, the egress portal
for transmitting signals to a mobile communications device, wherein the signals are
associated with indicating passage through the at least one egress portal;

at least one cell of a wireless local area network communications system, the cell
providing communication coverage within the structure, wherein the egress portal resides
within the cell of the wireless local area network communications system and occupies a

region that is smaller than the cell;
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25 a structure having at least one entry/exit point; at least one egress portal
located at the at least one entry/exit point, the egress portal for transmitting
signals to a mobile communications device, wherein the signals are
associated with indicating passage through the at least one egress*poitarnago’’
least Hrieadieineroveiredest Ricaieansd eRIMTHIKCEE AMMIYIIERRIOME lapBRiagheras least
oﬁ@ﬂe@@f%@ﬁﬂéﬁ%_l@@éﬂHﬂéﬁ“ﬂﬁﬁ)&)@ﬂk%}’ﬁfé\%iHﬂ%ﬁ\ﬁﬂﬁ\%ﬁ&ﬁ%&&@@%‘@i&‘@%e
egress portal resides within the cell of the wireless local area network
S Rui€ations system and occupies a region that is smaller than the cell;
-19 ZWMmﬂye@Oﬁﬂe Iabhmswbmi W@i&gfcaelb@écamﬁmﬂmiivel_y coupled with
O YOPIERUSNS PYRIGM. YSaRRINg A6 BhSashon-SRN L AIKEIRTR 05k
area network, for providing communication coverage outside’the structure;
oameepkile sesondeomnenipdisine syustrioribe dendotckoicdatenvisthtrinuaipatisely
déRHRIRH YR i Atdenstang cethekihayrelasRd acrRha 6 @%F&Q%rtal

_communications system and the at least one cell of the second .

AR RSSO Ly e Ot G B R RARGP YR R AT ARV 1P e SBmE dration system

toi@tessodning ek ihe rdeviteakias sgaeived the signals from the at least one
egress portal indicating passage therethrough, when to handover from one
wireless communication system to the second wireless communication

9systef MDD cvmmaliieatonsyiiencafioligy8tentherf edaiptigrgirther comprising:
at leagtionedpRidREGal R bR IRIRSSIRGPLREGR IMRRN RHFAIRIMBICAYRA, the

system, the border cell located at the entry/exit point of the structure,
bﬁﬁﬁ?i&‘?ﬂd%aﬁ%ﬁéiﬂﬁr??&j{@ﬁt BRIhaEREE S e RO dino A Hansikighgagion
bRt Gaticles syslemandioa searmnchitationssysircation® sysiem. -20 26

February 2007 SYSTEM AND METHOD TO IMPROVE WEAN HANDOVER
C%EW&W%WSAS?‘ RY/EXIT POINTS 5 Abstract of the Disclosure

-20 -



10

15

A system, wireless device (306) and method determine that a wireless device
(306) is detecting a triggering event. The triggering event includes detecting

a WLAN border cell (210), detecting a first signal from an egress portal

(302), or detecting a degradation in signal 10 quality. The wireless d&ghgery 2007
(306) then detects at least one signal from an egress portal (302),

determines that the wireless device (306) is moving from the coverage area

of a first COMAEMIEHBAYE]SER THHYIERMe¥2rel G1ANLRYRR

communications syssEMASQTRIRAI ENTR vERI PPggRals received from the
egress portal (302), initiates a registration sequence with the second

wireless communication system in response to determining that the wireless
15 device (306) is moving from the coverage area of the first communications

system to the coverage areg,gfthe seFEMIERAPHNIcations system, and

conducts present and subse%uent calls via the second wireless _ _
comﬁ?u?ﬁ@ﬁﬂbwg?@%rﬂ‘?wﬁi( 06) and method determine that a wireless device (306) is

detecting a triggering event. The triggering event includes detecting a WLAN border cell
(210), detecting a first signal from an egress portal (302), or detecting a degradation in signal
quality. The wireless device (306) then detects at least one signal from an egress portal
(302), determines that the wireless device (306) is moving from the coverage area of a first
communications system to the coverage area of a second communications system according
to the order of signals received from the egress portal (302), initiates a registration sequence
with the second wireless communication system in response to determining that the wireless
device (306) is moving from the coverage area of the first communications system to the
coverage area of the second communications system, and conducts present and subsequent

calls via the second wireless communication system.
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