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communi cations, and nore particularly relates to a
system and nethod to i nprove handover behavi or between
WLANs and WANs at exit points. Background of the

| nVSRSTEM MNYY METHOBT G DHPRD $RIWRAN FS{DD VISR BEHA VIOR
of a conbi nati on of dlfferent types of systenms and

protocol s. Likew se, ?&?ﬁ RE used on these
net wor ks, such as cel Iar ep%ones and handhel d
personal data assistants, are designed to be

mul ti-node devices, i.e. will operate on nmultiple

networks. ldeally, there shoul d be no degradation or

ot herwi se negative i ndi Figld einthedavertionevi ce i s on one
network or another to an end user. However, certain

factors do affect performance on different networks.

Bat t er yThd f preg@y Hevaleigh adederally onelagysttemthe field of wireless
conparison to another as the hardware required to

Op&fnﬂhﬁmbﬁﬁng aindoﬁﬂé 5&1&1&5@@@&@%@%0 GORBHAE al®hRthod to improve
energy than in another Al so, cost may be

S RH (f%@fl%\Xorddeft\{lgern%LAf]\fsoa'ﬁ]d%gl\?ya‘?%}?1[']3% anot her and

t he su SCri may pay a prem um "to use a
particul ar network. Many | ocati ons, such as workpl aces
and universities, are beginning to deploy wrel ess
| ocal area networks (WLANs) within a particular site
or building. For these systens, devices having
mul ti-node operation will operate on the WLAN whil e
w t hin the buildi ng ®@ackgtonndrd thedrivehtioner to a macro
or W de area network (VAN),

Many cellular communication 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 personal data assistants, are
designed to be multi-mode devices, i.e. will operate on multiple networks. Ideally,
there should be no degradation or otherwise negative indication that a device is on one
network or another to an end user. However, certain factors do affect performance on
different networks. Battery life may be degraded on one system in compariéon to
another 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.



such as a GSM (d obal System for Mobile
communi cations), CDVA (Code Division Miultiple Access),
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(integrated Digital Enhanced Network) or TDVA (Ti nme
Division Multi-Access) cellular system when the user
| eaves the coverage area of the WLAN. While on the

WLAN' sy®tgyocafbnss s@heastwitkgliatdsyandBaeyedsiii€ld are beginning to deploy
Voi ce-over-1P and provides a great cost savings for

bo\%ﬁd@&Qgé&ﬁ ea%%&&%%l\gsp Yithte 5 ﬁxg'ilcgl;ﬁ:' §i®or building, For these

mul ti-no evi ces, e capa operating “on

WLAN and WAN syst.ens an _consunme a significant _a nt .
o IBSE e BB T ot fiaha by SSERUE ST PREHS FANIGATILAN while
canped on the WLAN. Sonme of this is purely wasted

entithip thi BaildpaRre sits/a1dayutch<ovghEa meRee ofi Yisls arparetypa WAN),

is the preferred connection, WAN background scans are

urmuek es 8 £¥SM (Bbabal Systern ot Mebide esrhmiuhimbtionsg CRVIACECode Division

knows not hi ng about the WAN service, it nust go on the

assutpld oreckiqt WEDFRUI (Witlede®d "Todd Esivisfonf Mdtig@e Access), iDEN
acceptabl e service and therefore, should begin

eafedthfed Hipme iE%EA&éd NOwWoROPh GBS AMRELE Dididioh MOfutti-Access)

S
qui te of ten Tore than one service provider 1s

CCBIRP s i B 1 PR bl R UL b R v on e

i 0 Access Technol ogi es (RAT s)_and not_only find
th PRI G3dE aﬁeﬁéplg%@fr@?(?eébﬂw‘%olicg-oa?r-ﬁﬁndaargwdwegwat cost
preferred service provider. Even if a service is
f owamiggs fardothofhe naaraind tegcetular syspport t he desired
feature set for anapplication of interest requiring
the device to nove on and continue | ooking, or settle

for wharhegg@nble-sdvidatts, Wich fetcaply ofasiefinki SEWLAN and
but al so uses extra battery life. In order for this

MUlyiAlN E‘%@é?ns? ¥&h EsRshide BRiRIAGAE dMfGunt bf bhtkerf BSWEABLENE Por service

have a
on the WAN 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 must go on the assumption that it could take
minutes to find an acceptable service and therefore, should begin searching
immediately. To complicate matters further, quite often more than one service
provider is available on the WAN side requiring the device to search over all potential
frequencies and supported Radio Access Technologies (RAT’s) and not only find the
channel that the preferred RAT is on but also the preferred service provider. Even if a

service is found, that operator may not support the desired feature set for an



seanl ess integrati on between systens. It is critica
to be able to transfer a call in progress on one
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consequence to the end user, such as a lost call, an
unnecessary charge, significant reduction in battery
life, etc. In nost instances, the burden to decide

W%ﬁiibl&ﬁldﬂﬂff@nt‘éﬁé@ﬁeh@mhg Qheoaéwre Y86 RN SdUdRGREE RRMAS, or settle
the actual subscriber device. Several techniques exi st

f | .
b 2 P EE i 0hor byt e, ERESD BRy battery it
FIG 1. A typical cellular comrunications syst em

consi sting of overlapping WAN cells 102, wt
concentﬂnaqrﬂ%rnf%ﬁhlémlf TapRslenty sipmaie Ef‘ePITf%Ctli’GﬂfltWF flﬁslwblae to have a
bui I ding 108 is shown. Currently the handover for :
c alehmldse infegmtiot Adtweow eyeras.addisvaiticebiebagblei to thanstet a call in
on relative signal strengths. However, due to the

noprogissd &1 A BbidieovRl tCoiEfcRde s s adthbyt dnutlcdabilg consequence to
structure, obstructions etc., making an accurate

r el kS e Ciush OR 4 Gosk Rifl] 8% QbR A8, OfnienCRdbotion in

fromone systemto another is difficult and

erge{eﬁg ARS8 c, SEARBLAAs B ep,h@xrﬁogm SRR BIRAEL ! S to the

sence o
covera hol| es ipsi de t conplicates

th‘? efc?éfétF‘%‘ulgﬁaFr%FL‘ﬂHfﬁ” ?6%%‘1 Hgﬁ‘afgﬁ“’%c sult in short

WAN cal I s when the user wal ks through a WLAN cover age

hole, say in a stairwell for exanple. Wiile within the

ar ea of SaxeraN teabwmuag exist fre melking ¢his udesisionbeThel éivitc sost obvious

106 is continually running the hardware and software

straethodl Gk DrMBrusy Toied nddibd ek fillustiatgl PadRGr adundA clyeRiE cellular

for the other system This insures that whenever the

USSRl BAVRRNS OYRIAICC IR VAN dmbERY WPANCRLLIT 802, with o

handed over to sys%em wi th no noticeabl e
! ngo ﬁer#pa%ﬁlg Poeft 8V€rﬂ§%l%§ eWLAW %ehil ol%lélethnt Q gﬂd?ng”?b@ 19 shown.

Currently the handover for calls between WLAN 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
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detrinental effect on battery life because the device
must operate both sets of hardware sinultaneously.
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battery life of these devices in conparison to
si ngl e-node devi ces due to the additional power
requi red by the WLAN chi psets. Wile there may be a

gg:\ﬁ/é WEXNGR (P th& Bhll s MR et REMUEANN )(}%Ttéiﬁlwﬁ}ghé noticeable

antage I's offseL by the loss I1n battery life.
e Bl T 3leh e e 551, Tyt i 8B TR Sanifican

cells 210 are pl aced ne he entry and exit doors 212
ofde{TBeHg; £ Pcﬁgoq%éttew fitsr E%qauaee e 99Y5°¢ SR A1RepRte §3°]th sets of
served by a WLAN access point (AP) in the vicinity of _
erftargwara dsimxltancpuslit dlaragver, Therec & Rethally BB eigherent degradation in
desi gnated as a border cell 210 and a border cell AP
t rinsrg lige iofif ihegeatiedeest i tchmpsatidemctd bagledmotle (dsujced Ghite to the
that identifies the cell as a border cell 210. The AP
WOLdlddl dn¥ PSP ¥ dide@ b9 Thd WAL chipls@ M HiRthérR thdkebe a cost savings
802. 11 beacon frames and in the probe responses.

I USEI o i Sl ' : r :
argh eitmaBE LR i IR sybiEon R hnldgE AR ER in batery
cell 210. The SU 106 starts the cellular stack and
be§ffns to register with the cellular network 102 upon
detecting the border cell 210 information so that the
call is handed over in an adequate tinmefranme. By the _
time thé psidr a0 ystsmothat edes ranegte iofelligeat hundnveroneihadés shown in
area 104, the call should be transferred to the WAN
10RG. Bhdan tids esanple,horda\ceiig2 Ithae Yladbl aearehicaeeryliil extitdoors 212
decision to hand over fromthe W.AN 104 to the macro

nesRE Kuil@dg N168d% b&dBECAIBER) @heRByiY s@FePBP 2 WILAN Access point
avoi d dropping calls due to the rapid falloff of the

0 SRR B RGP OB bl
rmlgjoerder cell 210 and a border cell AP transmits information to the subscriber unit (SU)
106 that identifies the cell as a border cell 210. The AP would typically transmit such
information in the 802.11 beacon frames and in the probe responses. Normally, before
a user is leaving the WLAN coverage area 104, the subscriber unit first detects a
border cell 210. The SU 106 starts the cellular stack and begins to register with the
cellular network 102 upon detecting the border cell 210 information so that the call is

handed over in an adequate timeframe. By the time the SU 106 is out of range of the

WLAN coverage area 104, the call should be transferred to the WAN 102.

When a user is leaving the WLAN coverage 104, the decision to hand over
from the WLAN 104 to the macro network 102 needs to be made as early as possible

to avoid dropping calls due to the rapid falloff of the indoor WLAN coverage at the

-4-



prematurely to avoid the service cost associated with
handi ng over a subscriber to the nmacro network 102
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coverage area 104. Simlarly, users that are in a cal

whil e exiting the building or taking breaks near the
entryways (e.g. smoking near exits in WAN coverage

ar&ﬁﬁdel Bthe lﬁﬁlﬁir%”f(ﬁ. t WRakishalyTist RRBYS RRNASOLAVIE ot be made
to the WAN 102. Sunmmary of thé Invention Briefly, in

accor dan ith-preferre ' . .

T EERRAS ey Be RSP DR Vi b gyt £ §MRbriver o the
subscri ber device, and ter readabl e medi umfor

R0 180 T A bt S DR o6 Nk QRIS FEIR ThepBAg coverage
I'n accordance with a preferred enbodi nent of the _

prasse 4. i Siwelatly orsersdhayase g cadlowhila evtinggdmildingeyitakigg breaks
nobi | e subscri ber device and net hod detect two

cottaechy enigysagn@ls dnidkinginedreadts mnWieiNess/epgetatas 104), are
determ ne that the wireless device is noving fromthe

COuFbRG Y BistllenB) RdntSd ok MHRIWAN U2 systemto the
coverage area of a second contuni cati ons system

according to the order of signals received fromthe

egress portal, initiate regi strati-on sequence wth

the second wi rel ess 'Com‘?ﬁﬁwggw 8#1%}5?’%%0%1 response

to determning that the wirel ess device is noving from

the coverage area of the first communjcations system, ‘
to the B@@fgb ap acenraance fwitlh prefeted rembaskiments ©Atthepresent invention,
system and conduct present and subsequent calls via

t hdisdeednate i systeas smethntiumobidd iswrscshat daviceThaad computer readable
detection of the first signal froman egress portal

Mepedi@mi for (IBHRONEEWLANIBARIGYdrt@havibf Aigaekierg pRweat In accordance
The triggering event may include the detection of

aWL AN JBGEAGE D CRlbbdRent 3¢ t}%bﬁgé&é%eﬂﬁoﬂ Aegiad aldnPhdreadable

signal quality or the start o

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 communications system to the coverage area of a second
communications system according to the order of signals received from the egress
portal, initiate a registration sequence with the second wireless communication system
in response to determining that the wireless device is moving from the coverage area
of the first communications system to the coverage area of the second
communications system, and conduct present and subsequent calls via the second

wireless communication system.

The detection of the first signal from an egress portal may be in response to

detecting a triggering event. The triggering event may include the detection of a



call via the WLAN. Additionally, according to an
enbodi nent of the present invention, the step of
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i ncludes receiving status information froma W.AN
access point and determ ning that a border cell
indi cation of the status information is set. The
AN b&fdgf 5af bO0fe %@ﬁ@ﬁérﬁ@fs’a éeé?&ﬁa‘ﬁ@ﬁ iff Sighall dlféh@ya& {88 start of a
a w e area network (WAN) inf ormatlon I ndi cat or
Fur lv?a{ e nmet hod may be enhanced by receivi ng
Forma on concer ning the avail abl e WAN coverage from
a V\LAN border cell access point by determ ning that
the WAN i nformation jndicator is set, querying the
WAN actédiSonsbiyntcopestingipeAn camadimeny of ficoprRgant Brvepfion, the step of
decodi ng the available WAN i nformati on from a beacon
f rdutesting amswirtlessd 1ogal t drea astwek pofdet cohld induday tdgeiving status
avai | abl e WAN i nformation to conduct conmuni cati ons

t hnfot@btieh Hofea WISENHetes blint Tk davmihiigl tRat\Whbrder cell indication
i nformati on may include informati on on nore than one

WY Sk ?ﬁ}‘érrhﬁlcgleﬁ%é%l Yhd Istaﬁﬁvlﬁfor%rﬁﬁoﬂlgoﬁﬂp@s@s Wibrder cell

systens that are |ocall y avai | I'I'st one

Telgﬁﬁ%ﬁ%&é’[%@s“ ‘%’%&%e%;’ﬂe s‘ﬁ% A&%For%ﬁ@n Ragli Ac cess

and GPRS, one or nore channel frequenci es, toget her

wi th channel information |like codi ng schene tim ng

i nf or mefurdImesee . thehmegipde gaayp det anhanggd chyrpreceiying: information
| east one of a Bluetooth access point, an infrared

t ranserhingehe asailablee BEAN rdouersg:ﬁpﬁEg/VﬂleAchbdrdﬂ ehdlvaccess point by
as used in typical electronic security or anti-theft

S y&dt@ﬁﬁmn%\\LA t 3h$ SCANAnERMILEM ridVctoM i§ 8btS YBedypathe WRBAN access

net wor k ( N) border cell.A preferred enbodi nent of

U NSk e A b1 A RPREQY R of ¥ |Rcddifdnif WHBLRSWAN 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.

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) border cell.



| ocal area network (WLAN) to a wi de area network
(WAN), or vice versa. The WLAN may use protocols such
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protocol s such as those used in cellular systens such
as code division nmultiple access (CDVA), w deband code
division multiple access (WCDMVR), tine division

mul ti pl I
omn I.Ag t?el?%ﬁe;t?e(ﬂxﬁ%nt & tﬁ’%%}é’eﬁ‘%ﬁ{ ﬁgy Ifhﬁftidedgreg i:z{elg from a wireless

o s e Pt BEE ARV et Y B Bt BYRD). ¥ Omi%ﬁqversa The

are expl ai ned below. In this enbodi nent the SuU

" WLAN gy por qurieraia i asO B FonRBdyA ) 2d Leg Bgiooth. The WAN
Wi rel ess communi cati on systemin response to detecting

a thay ste protedads suthoaslthase amedhdn vastlizlab sysfems cach ashende division
is a inner border cell, detects a second w rel ess

| aa@tipRr £33 OMMVNK),bwiddieimndoide divisibn insuldplecustess (WACOBIA), time
cell within a predeterm ned anobunt of tine, determnes

t hadisibh Sniipe! 88ss ¢EMMES), bRbADNARE fof Bl COMRRRHGtions (GSM),
area of the first conmuni Cations systemto a coverage

ar. t response
e S S D it o

border cell and conducts present and subsequent calls

via the second wireless conmmunication system The

pr ef er rAt aHameHYrembodigpent Hises iws and; H\’/‘éﬁ tooFfer aqeéls which are
advant ageous because they allow the wirel ess device to
meeplamendibebovi. b ¢his pgbedingatcthe SO Msinitiatastaae gisiratom seggence with
to performchecks for an alternative system whether

Ora f36énd Wirbleéd doatrBudcdtidgisgitératin esspomsedo dbiettivey a first mireless local
to handover a call to another network based on the

aGH Ul BNESREL: fl AR Anh&! R deN ) cﬁ?ectsTJ‘ée‘éoﬁ fueRESlocal area
unnecessary l oads on a WAN system thereby saving

gg‘fyl Vg%r_ﬁnblaﬁgel}cée%aﬁl%ts 1st arl]ne oQt%} Bglrd\ér céﬁ %Vlﬁlfll’l tahfreﬁ\étéﬁhﬁécfs amount of

time, determines that the wireless device is moving from a coverage area of the first

communications system to a coverage area of the second communications system in
response to detecting the wireless local area network outer border cell and conducts

present and subsequent calls via the second wireless communication system.

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
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benefits are especially noticed by users who spend
prol onged periods of tine inborder cell areas,
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WLAN stack and a cellular (WAN) stack sinmultaneously.
Brief Description of the Draw ngs The acconpanyi ng
figures, where like reference nunerals refer to

| dRRddrCRl1 kasl HpLdail9 r&,alhdnyg ﬁie%ir&%sse&@%@tté rl‘irh b@mgb WILAN stack
the separate views and which together with t

i t i ncor por at ed |n and
fo?%apgﬁ?ﬂ?&ﬁ?@ Sl[sagggl |1%§I ﬁ’ serve to further

illustrate various enbodi mrents and to explain various
principles and advantaq;s all in accordance with the

present invention. Brjeg Degeription Bf%@‘@l“ﬂ’@gsam

illustrating a typical prior art wrel ess

comuni cati ons system i ncorporating overl appi ng WAN

cel | s drte adtéhpapidgsfigireswhzrd Bkearelidrende mlimegalanefer to identical or
illustrating a typical prior art wireless

C OURRUNERY s@Mfar SWPAE thARRhORI RS bﬁgmﬁé! QlmanRidnghi¥ibbgether with
cells, WLAN cells, and border W.AN cells at building

enché }ﬁetﬁﬁé@ﬁ&caﬁﬁ&:} béoévsarénﬁl)g)%lfatgd ﬁgﬁrﬂfoo'rﬂrl r#é?tt Sthé Rfecd¥ication,
ess conmuhi cat1 ons system | ncor por at

ove - s, WLAN.cel | s o rde

2B tngBﬁEeqféﬁ\A??%pS?l}ﬂ% e Sind Belad vaRofipirtiptes and
door ways accor di to a preferred enbodi nent of the
predyanbeesplidnes anp¢ @lthzthq RIeSEYiny§PURR-i | | ustrating an
el ectronic surveillance device |ocated at an exit

poi nt, according to a preferred enbodi nent of the
presentFIGavénts an. tibék &Eagrama ilibakingi ageypical prior art wireless
illustrating a nobile comunication device of the
SYhffuéatiohSsy s%n@ﬁfé@fpékd%ﬁéto%ﬁegﬂﬁ@g’ WIATE D1 H@AV AN cells.
of the present” i nvention is a block diagram
illustrating the contents of an exenplary nenory of

FIG. 2 is a block diagram illustrating a typical prior art wireless
communications system incorporating overlapping WAN cells, WLAN cells, and

border WLAN cells at building entry points.

FIG. 3 is a block diagram illustrating a wireless communications system
incorporating over-lapping WAN cells, WLAN cells, border WLAN cells at building
entry points, and egress portals at the doorways according to a preferred embodiment

of the present invention.

FIG. 4 is a diagram illustrating an electronic surveillance device located at an

exit point, according to a preferred embodiment of the present invention.



a nobi |l e conmuni cati on device of the systemof FIG 3
according to a preferred enbodi nent of the present

w0 poosn2298n. FIG 7 is an operational flow di agp@mus2004/025796
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illustrating portions of a handover process between a
WLAN and a WAN according to a preferred enbodi nent of
the present invention. FIG 8 is a nore detail ed bl ock

di agr amygf 5t5¢ piyckt (ﬁﬁ%@fn 1'ﬁh§rat1% id dBild 8érhAfinRAtion device of the
optlonal enhancenent to the sys em usi ng two

SLE 85| SO P R SE SRl oo

|nvent|on FIG 9 is an operational flow diagram

|IIustrat|ng portlons of a handover process between a

WAN afdCab Wennblogk diagrans iIRtrating the aputes 2f 2 pErapRlaymemory of
i ndicators at the WLAN Access Point, according to a
preefebile domntvoitiatiemdevite ofidhp systemtof Fi(er reserdiag @ a1preferred
is a block diagramillustrating a wireless

C @iTHedimeéit b the psesshteinventionr por ati ng overl appi ng WAN

cells, WLAN cells, and consecutive border W.LAN cel|ls

i nsi de and outside building entry points, according to

an al t gfaat I ée ?B&‘lhgﬁqtﬂd% (ﬁé{k‘?arﬂrﬁ??ﬁftm portions of a handover

i nvention. I's an oper ational |agram

W oo B SnR SRy e P e BBl R 5 S bR of e

of the present invention. Detailed Description As
r deefeRE@Yeii®nai | ed embodi ments of the present
i nvention are disclosed herein; however, it is to be
under st ood that the disclosed enbodi nents are nerely
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.

FIG. 9 is an operational flow diagram illustrating portions of a handover
process between a WLAN and a WAN system using two additional broadcast
indicators at the WLAN Access Point, according to a preferred embodiment of the

present invention.
)

FIG. 10 is a block diagram illustrating a wireless communications system
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.



exenplary of the invention, which can be enbodied in
various forns. Therefore, specific structural and
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interpreted as limting, but nerely as a basis for the
clainms and as a representative basis for teaching one
skilled in the art to variously enploy the present

i nvent iy, 117 ¥idnt dsdrationaNNoRPMaSRM alelritirdehadiofé of a handover
structure. Further, the terns and phrases used herein

arp?o g§ bét@%&p%%Aﬁ a a: W'R(s\s h&:%rdi{?g{o 5@%1&%?1ativte%mbodiment of the
provi de an under st andabl e descriptTton of the

inventjon. The ternms "a" or "an", as used herein, are
dFFHBRUMYP e or nore than one. The termplurality,

as used herein, is defined as two or nore than two.

The term anot her, as used herein, is defined as at

| east a second or nor e. Detadled eseriptien udi ng and/ or

havi ng, as used herein, are defined as conprising

(i.e., open language). The term coupl ed, as used

her ei n,Ad seqiblinestaidél eRBBEGlaR, of ki pregéntNidvention are disclosed
necessarily directly, and not necessarily

i e et
gﬁ%@@ﬁeﬁﬁ%, if 1€t B TRAREBEA A t@é;]tdi{s\ne@g@d epBbiiRhisOfte merely

e ‘as used herein, are as a sequence
of instructions designed .for executi y . er
sf&'@ﬁiﬁr%\o&} eg }né/ﬁ)iltugg nv‘gﬁ‘f’}é Igarb 896%5&&@#%5%%0@3&@%& Therefore,
appl i.cation y include_a subroutin a function, a
pridedtiesaucturl an Brctional Wgi@ls Q%?S‘ESF%@P“FW&F% Rehicabg Biierpreted as
an executabl e application, an applet, a servliet, a _
s dimitiag cod enerely ao bbesis fardleglaianssindras @ TEproseataiiva\pasisrier teaching
load I'ibrary and/or other sequence of instructions
dasiegakeited of tiexaeubi wmoasly semglop uhe praysit Riventldiein virtually any
present invention, according to a preferred

enbatipiBily dagYRNARARYS IRArAMe HEORBSs RhOBhRREs WciMekdif are not
prior art by using additional triggers to determ ne

qu{%nhéjd H)agéj R¥ftin b%@lr%thérr 2 cﬂf?de%r{ ﬁhgésctfmdagle description of the
CcO 0 another 1 n a dual nbde

fmmuni cat I ons system

invention.

66,22

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,
ana 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
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nobi | e device. Considering that the cost of placing a
call on a WAN systemis greater than that of a WLAN

waymsem3and that battery usage is significantPgI/Uus2004/025796

10

15

20

i nproved when a wirel ess device 306 is operating the
software and hardware for only one systemat a tine,
it is nost desirable for the wireless device 306 to be

US lyagk: 98 Bén{eﬁﬁn}%-pém ééééﬁt%ﬂa %ﬁlﬁ%ﬁgﬁ RO £serviet, a source code,

rring now to 3, a preferred enbodi ment of t

e
8 Sl T TR Bl i B

104 wi thin_a bui I ding 108 as shown. The W.AN cells 104
meiPSERSHERS %f'élgélﬁ’g} QFfEXECH{IOMPB2 OMDYHF FE&At wi r el ess

protocol s such as | EEE Standard 802.11 or Bl uet oot h.

An egress portal 302 is |located at the building exits

212. THEheepresss ipention, B80&dimgytocoppfarsd eatbddeastt, adw@ntageously
of a nunber of radio frequency (RF) or electromagnetic

depicgtnes Pedbl@fis withl thehaet it BE 6EAS a@iiional (Perdlo dfermine when
El ectronic Article Survel Il ance point. When the nobile

dey lﬁfﬁds‘%@ PRI FIt %Eleémﬂr: 2 eﬁﬁﬁ:?tkons' st ﬁ)c&ﬁ)tl?m in a dual-

si gna |nstructs t devicé 306 t

initiate |str i.f .not

y abedinoliefeitd Lol et il 8%%&@3?%5 A system s
bet ween WAN WLAN systens. To ascertain the direction
 retHPThaR et GHBW LANGUREE: 306 AL RSy Hepgetip significantly improved
exenpl ary enbodi ment proposes two RF or EMIines as

sheben arwiEdlGs dle.viquQﬂgls pprsiting Hicevoftysrednd jhagdware for only one
i ndicates the direction of the wirel ess devi ce.

Hosyeteat at 4 tide, SUisSMGstrdeyiratls fordid eimiesedaliicee®0d orbd wsitpeonly the
WAN to WAN if it has been operating on the WLAN for a

suRg 1ALy dm WheRevdPPodsinie versa. No second signal is
required in this case. The preferred enbodi ment may

al so contain a WLAN cell that has been designated as a

; ggldg:] (—gtJF 210 | 3 %&e r3 taoprgfe%\éld de?nbodmrlgnrtlsd ttlhe present invention

consists of over-lapping WAN cells 102, with a concentration of overlapping WLAN
cells 104 within a building 108 as shown. The WLAN cells 104 may comprise any of
a number of different wireless protocols such as IEEE Standard 802.11 or Bluetooth.
An egress portal 302 is located at the building exits 212. The egress portal 302 may
comprise at least one of a number of radio frequency (RF) or electromagnetic devices
such as a Bluetooth access point (AP) or an Electronic Article Surveillance point.
When the mobile device 306 passes through this portal, it detects a signal that
instructs the wireless device 306 to initiate registration with the WAN (if not
registered yet) and initiate handover of any ongoing calls between WAN/WLAN
systems. To ascertain the direction in which the mobile device 306 is moving, this

exemplary embodiment proposes two RF or EM lines as shown in FIG. 4. Which line
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W.AN and the WAN systens. A bl ock di agram of an
exenpl ary nobil e subscriber device (SU) 306 is shown

WO p00E0£2935. The wirel ess devi ce 306 cont ai ns tIOI/US2004/025796

10

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

dgg %@Iﬂqﬁ@& SR inaR8ies W dHESIoA R Ihd Vifele@OBYVibe. However, the SU
receli ve, encode and decode wireless signals for the

SBT3 AR Lo 8180 1 SO ARPR i o

enpodi t. of the present invention, the wreless e
by SRS rona gt EFE ah ViaderPoNaI Stk LG goreauired in tis
cont ai ni ng anot her antenna 530, RF front end 532, and
desesslerYhenpistrsredsgnbedimenspmest alyey coraim) 4V bédh cell that has been
systens. Wherever possible, the antennas 502, 508,
53Rsighated tas eneted&Oek]l B0in &82r wnplosilecd erassitbore oxg@onsbetween the
506, 512, 534 may be inplenmented usi ng comon, shared
haydway shedrd waNt4aems. The nobi I e subscriber unit 306

al so includes one or nore processor/controllers 518,

whi ch processes instructions, perforns cal cul ati ons,

200 OSSR e BB T BRI B0 o
oS BLSRESTLEIRIY 81, 20 TR oy g e WA

i nclude a secondary nenory 515. Additionally, the

prsysiemsand euefgrsthe IMADh Fystam.\earcly teosqsied cantaining én fafeqna 502,
menory514. Included within the main nmenory 514, shown

i ro08pae R¥Fefk@itlend 504 330, 6nd adecodetiaendemiOsr b A2 dedh@ed ta transmit,
handover nanager 614 (to be discussed in nore detai

| ab&dive, cARRIcHNU M cSISH BRI Bdrfall ot B reqeh@bd MlPéharacteristics of
st ack 608, a WLAN stack 610, a Bluetooth stack 616,

ang cgianﬁ%@gil{gv@rs&n@ 084ilidRaIRP GEkRG 15 % rEftRh AhfBtifent of the

15

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 502, 508, 530, front
ends 504, 510, 532 and decoders/encoders 506, 512, 534 may be 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 through the SU 306. The SU 306 also includes a
main memory 514 containing a program memory and a data memory, preferably
random access memory (RAM), and may also include a secondary memory 515.

Additionally, the processor 518 is communicatively coupled with the main memory
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resources, such as the nessage data 612 stored in data
menory, the scheduling of tasks, and processes the

woep@sariooh of the cellular stack 608, the W.ANPGL/H81004/025796
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15
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610, the Bluetooth stack 616, and the handover manager
614 in the program nmenory 514. The operating system
pl at form 604 al so nanages a graphi cal and/or

chanaghgubaseah BB din inneir) 318, §2%d Mtdhored@RQl ¢ PIG. 6, are a
to the present exanple, is comrunicatively coupled to

a di s e td ' i: .
o "B S ROEE pafdet BB 13 g g UPBRUTH hiroetal lter),
out put. of info tiaon, an speak 5 r._audi bl

o GoBHing mye POt S QSR8 2 SOk tack: b e pluctooth
coupled to the keypad 524 and the m crophone_528 for

r staek G 16g and eglug spitvamer ¢f. a Tis edpesrtinghtystsm pipsform 604 manages
Addi tionally, the operating systemplatform 604 al so
maeAgeEss,nAKy astthe mdysege alataa 6k stofed medata msandrpetheuseheduling of
306 in a manner well known to those of ordinary skill

| RadkBEmdrproceiod @ efrmineof GRS ful £.st8k 608Yythe WL ANEstack 610, the
drivers, stacks, and | ow | evel application progranm ng

i ' @é'ﬁ’a QbR 8 s %14 Gn t b LiGRAL 514,
cgﬂ%%é@ﬁ$§w¥§g%ﬁ§%t y {%e operaglng s?sten1%latfg?%7
604 and by conpatible applications that run on the

operating system platform 604 for managin .

communi Bapbboe Pk Bt 204 4 G ee L Buppial gyglor character-
subscri ber unit 306. The exenpl ary nobile subscri ber _
urbiased3 0displpy o inteacgi n¥2la thafwe ACCOBURE e 1S 20her oprepsdhe eXagPle,  is
the wirel ess device 306, such as a battery, DC
adaptmamicativelfCoaplaptern displayaseendld. Tiatmatie ipclivptayed to a user
source 520 provides power to the entire nobile

SURSkd $TS06 WM the30Ren BONEYEVisudl @atpRHbP@SEatibn,ndral dpitaker 526,
it is only shown connected to the processor/controller

?@% igﬁ'diglle%utﬁlt. TR SefGfot kiR 600K uRBMIVRNE cddled to the

keypad 524 and the microphone 528 for receiving user input from a user of the SU
306. Additionally, the operating system 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.
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skilled in the art. The nobil e subscriber unit 306 may
also contain an infrared transmtter 536 and/or an

We@bk@snesl ¢ security trigger device 538 as useRPCT/IS2004/025796

10

15

typical electronic security or anti-theft systens
(e.g. an RF tag) conmunicatively coupled to the
processor/controller 518. In alternative enbodi nents,

the Seq‘?ﬁcﬁéﬂlg[@w&ﬂé LebdtB¥ed B Y68 aRb Q@ﬁtaﬁisrﬂ b&Mer source 520
nmeans for all 6w ng conputer prograns or ot her

| r%811 r(%gf% &gt%e tv@relf%s d%gigg ‘%06 ns%gh apg I;I%He . SﬁrC §&ﬁ%|gern$ra RF? dadapter.
ar%%a%é, LS 47 Sé@%h%ﬁ?eéﬁ '%Sm‘%{eéft% B EROYE Sibscrber

that found in video gane devi ces) a renovabl.e nenory

ching BatchoweveaniEPROPPsesr ofpRENYY. aih ds a@dp chawadconnected to the
socket, and other renovabl e storage units and

i I]ir@:refsm/eentrﬁhir Al mwFKaf §.wellds aiestripgiba shoullebe obvious to those
transferred fromthe renovabl e storage unit to the SU
3Q§ﬂlehnngﬂgla§t docunent, the terns corrputer program

medi um " "conput er - usabl e medi um " "machi ne-readabl e

medi unt’ and "conputer-readabl e mediunt are used to

gener al ref.er di nor 1 nd .
secondaﬁ% Iﬁge?fg §}1§ ot Pgltm?@gbl?a aln@c ntn% rl%%r%re% t?aanrsrdntter 336
dISk installed in hard di sk dri and Sj nal

THAYEE aﬁﬁchgpmﬁrssw%%%&?a Setice 55% apishsInA gl Atippifgseourity
software to the nobile subscriber unit 306. The

c ompungrthefe asystanes s urtnalRbwingd heosuaEstivedyr eqepled to the
data, instructions, nessages or nessage packets, and
otphedeswolephtialier Sé@dabl e i nformati on fromthe
conmput er -r eadabl e nmedi um The conput er-readabl e

medi um for exanple, may include non-volatile nenory,

such ag;, BliRRRYive RModfihéded) tHR M Mdary SEmBFy ¥€5 may include other
similar means for allowing computer programs or other instructions to be loaded into
the SU 306. Such means may include, for example, a removable storage unit and an
interface (not shown). Examples of such may include a program cartridge and
cartridge interface (such as that found in video game devices), a removable memory
chip (such as an EPROM, or PROM) and associated socket, and other removable
storage units and interfaces that allow software and data to be transferred from the

removable storage unit to the SU 306.

nn

In this document, the terms "computer program medium," "computer-usable
medium," “machine-readable medium” and “computer-readable medium” are used to

generally refer to media such as main memory 514 and secondary memory 515,

removable storage drive, a hard disk installed in hard disk drive, and signals. These
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menory, CD-ROM and ot her pernmanent storage. It is
useful, for exanple, for transporting informtion,

wGeomh/oz93tat a and conputer instructions, betweRCT/US2004/025796

10

15

conmput er systens. Furthernore, the conputer-readable
medi um may conpri se conputerreadable information in a
transitory state nedi um such as a network |ink and/or

a dagiptRyr ord ﬁrﬁrpE&Hl@Es awﬁlle?&;ii BEpRVIKLSIREENR the HobRe subscriber

wi rel'ess network, that allow a conputer to read such

c u -r a -\Var toyyar

BBt ST EoFol Bl ShARAS el Wiutes ARLMIBLR0g toy read cata,
system. After reading this descriptjon, it wll cO :
S SR Elions §4sEs Shsten Pas el gL Rinel cohbyfreadfill giprmation
art(s) how to inplenment the invention using other

c ey copputeisadably wedigshplie fJOIaP‘Eﬁli'lteéé‘tb?ﬁ aedivm, dor gxample,
is an operational flow diagram of the exenplary system
ofm#l Belu@e novtvolatilexppetnloey, stapss Bopply, IROMydldshgnémanyy, Bisk drive
area of WLAN coverage to that of WAN coverage, or vice
Vah&deryA GI-RICVIT @fd rgiich %inﬂ@@nﬁﬁ‘stor@ge. stems #fetul, ot Bxample, for
t he handover manager 614 attenpting to detect a

t rt.ira%g@r.ﬁﬂ iU Mt Osicl ds cﬁ%aga cji;t@oeﬂé‘]%&&eﬁﬁtruc-mﬁs, between computer

triggering event may 1nclu Ing the presence of

a AN bord cell 210 (this pr ss I,s_discussed.in

v settsy aFdeatiry, SacoutatlshaPhRE Pt oRS! RGPy compucr
qual ity of the WLAN coverage, or detectjng the start

ofteaglaply informption dn garansipiyatiale AFHINE SKRBR apetyiogplink and/or a
702, the triggering event is detecting a WLAN border
celetwarkointarface,sinchigimgt anvtited mdwerkaor ahwiselessnactiviods, thhfeallow a
unit 306 will execute this routine periodically when a

C alompluger B@teatl Budh @@ipRss-redlableihformatier. ease t he
frequency of running this routine during a call. At
step 704, the unit has detected the:border cell 210 or

WLAN si d [ j : r .
VLA, B0k B Ale RS, D98 il OF s xompay

prs%tgrrnfa bAi}(er 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.

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 detect a triggering event to initiate the process. The
triggering event may include detecting the presence of a WLAN border cell 210 (this
process is discussed in more detail later), detecting a degradation in signal quality of
the WLAN coverage, or detecting the start of a call. In the particular example shown

at step 702, the triggering event is detecting a WLAN border cell 210. It is important
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conprise a Bluetooth access point. |If the handover
manager 614 detects a first signal fromthe egress

w@orosm29302, the wirel ess device 306 will thenP@EYSIN04/025796
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searching for a second signal fromthe egress portal
302, at step 706. Each signal may have a uni que
identifier which would allow the w rel ess device 306,

alto SlbfPat Zﬁi§ tinfeOth&he Ltk @@6 W?ﬁ eﬁécfuﬁscﬂﬁ%uhﬁh tﬁ‘é’ﬁcﬁﬁbaﬂlﬁr wWiRn a call

n})w ng by determ ning whi signal it received first
I 0 h
18 Bpte Fébgdr)ér s?é ?ut'vvcill 1&&& %hé H?q}u%ﬂ%%%@\ﬁ/rél?lé ?n@% g%uetfneglfﬂmg a call.

0o 1 LI §S87CALL0n SSAUEREE 1D, R SSGED SIEN O e

the unit 306 exits the process. Once the nobile unit
30edrheginsdgisstreh der avsizhak fremiboyegisat pordyl 30¢s vdigh AR preferably
present and subsequent calls are conducted via the

s aonipdise aBhustoathtacans peins t Eihe Bdndsvepnatibger Gldedagienitd a first signal
306 may then term nate running the stack and hardware

offréhiehd ef8bs PSSR, te WikdlBss dedicet 308 @Al thed\WeBth searching for a
battery Iife. Opti onal | y, the handover manager 614 nay

SRRt e 0 %;oces% BRBBEEhY i e
t .
SSh 2R Gl Bl oD B8 SERPROES, Aomine e

snpoth transition between communi cati on systens

wi drFsHen fhehicddbssmpying oy fedsrapning nguch sige dt respiyed éirgt. If the
in the WLAN coverage area as a border cell 210. A

v ainita¥)6eis dedvimg thawnvernge tige of ithef Bust Girient) systemnthen the handover
allows the access points within the WL.AN coverage area

t Onpiagwt 0p4 Begins tirtegBpetord beuendeow i tal @boboystem (if not already
theavai lability of locally avail able WAN services via

RN, Jf&teg) ﬂW%ﬁ§M1E@ tﬁ@Qﬂu't @OGi e¥itCe %&e‘s@ @ﬁce the mobile
“smarter both

I n what | ooks for, as wel
nét?(%glgag \39%?%%%3% thtzl thelg ﬁ%\ﬂ és%\c)@kﬁl\é&&%, e ?)%e%grﬂrﬁ(ﬁﬁ sgﬁ’sleauent calls

are conducted via the second communications system, at step 712. The unit 306 may
then terminate running the stack and hardware of the first system, at step 714, thereby

saving battery life.

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
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i nterface concerning system selection information and
optionally, dynam c information about the channel

W@ o0vdio2298ns on the WAN system of interest. W tPCTUS2004/025796
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enterprise or even a hone, there may be a significant
nunber of WLAN border access points but only a small
nunber of these that actually serve as transition

poivailsbiliBo A %caﬂ?'zlvﬁl)lalﬂ@ WAN E@icbd@iaVVh. WTAN! ex’@fﬁg eﬁrables the

as shown in FIG in a wndow office 806, the
kPG A b d@ AR Sl SO BTl N e

ndof nthis case it si cones down

ﬁﬁﬂ ﬂrhess?ﬁaﬁg ¢ Rerige betsEpEe afie b eh RS F08R eI s WLAN
on the WLAN system ignoring the other. However, an
acleEgRCcp orpRceBRRL BYSieTh  AClPdisBy iptrmpéeTd eand epptigelly, dynamic
is quite different since handovers are highly Iikely.
Thingoreation e thej ahaongd oordigsnsemohe PeAN ispgemwd interest.
indicators to assist in mtigating these problens. The
first indicator is sinply a WAN info availability

i ndi cat @hthin\ieRn@firise I RvERRI Adnd! Thdre 30K KO Qvﬁ%ﬁf‘@a&t hbimber of

can query the access point or decode thé beac

viaj, | n
DT bG8 3PS e B £ b0 B et gt gy sorve =

ion. . as a. tran n regjl on r_cell 8 2) to the

R io o Epre b s el B e RA B8 ramiplcyas Shown i FIG. 8,
i nformation about the border cell itself, such as
whiBtHEmdp W Ties 200 gie mebilsaimicaq could likely apesetelsoraider the WLAN
cell or an outer border cell. FIG 9 illustrates a

pr @&f WiAN dquntlyhosl] burhad ebarerd o b pichbamd wo Keladsmdaffitd ai WAN. In
within a border cell (step 702). The handover manager

61disotast e sithpl el @afes dRMIC & 3Bfhnist thatiRefeiB@ sP§OHES The unit 306
at step 902, by querying an access point of the W.AN

Cgl{ }‘daIIn% éﬁi AL $PEA gé%‘i | n?gtﬂ?& Ihtl, HO\GLvAde naacla%sdg%'int located

cator an rmati1 on
in a lobby (or border cell 802) is quite different since handovers are highly likely. °

This embodiment incorporates broadcasting two indicators to assist in mitigating
these problems. The first indicator is simply a WAN info availability indicator.
When set, the mobile unit 306 knows that it can query the access point or decode the
beacon information and get available WAN information. The second indicator
identifies the access point coverage region as a transition region (border cell 802) to
the WAN. The border cell indicator may also provide information about the border
cell itself, such as whether the coverage border cell is an inner border cell or an outer

border cell.

FIG. 9 illustrates a preferred method for determining if a wireless unit is

within a border cell (step 702). The handover manager 614 of the wireless device 306
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indicator. If the border cell indicator is not set, at
step 904, then the handover manager 614 determ nes

W@ bant/022987 Wi rel ess device 306 is not in a bordeeT/T81004/025796
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210, at step 906, and exits the process. |If the border
cell indicator is set, then the handover manager 614
determ nes that the wireless device 306 is within the

CQMﬁfa%g Qh@g{?&eééf aBstBPOEL! by Ghdryidttin ﬁ:rces%tlﬁﬁntggsthe WEAN for its
mnre ess devi ce 306 then etern1nes iIf th

| ISET RO hAEERET kS vl SUCRORAR 10, ga;fg t{%@éw%omamn

OffTHIOI’] I'S no

the rel.ess 6determnesth

| EGPRE ERR prter S0 BARaforis A p e f}l?ntﬂi’f’r Rangpey manager
and nust rely on scannln% at step 916, to determ ne

t He4cdstorminesdbattthp gareless detiee \?@@\IISCWGﬂe@g@rdﬁoWélv%]rO at gtep 900,
the WAN i nfornation indicator is set, then the

Wi gnél exfts tlttepriocess. 306 thealyorderareyl ihdieatac isese&;, then tite lndover manager
decode the beacon frane to obtain the WAN i nf ornati on

av@4l @drdindatth&t 18 vldddess TBGic@ 806 iabh@in'Vhh dové@EEBEda QT a border

obt ai ned fromeither the WLAN or from scanning will be
us , t§ed C et
vvhcggn to con%g%t a ha ﬁl o%@fe@%%gﬁ:@eﬂb‘)gﬁgb %t a q%gté g}e WAN

Bt e T RN ‘heg 1%%e%row not set,

have a selectlon of preferential networks.

exdriire) 1% chep tlkﬁa@krefeés dpdce §O6I4¢tftrﬁ’éneéfthﬁfcﬁle§0l§ ng pformation
WAN info availability indicator woul d be set but the

t reavadatile Gor the Y AN systdinciattbis audnd roest gtlyamestaningaoivistep 916, to
unit 306 in this environnment could utilize the

| ndefdridd @ ichrréle Sdekttds Ofor | tHOOWRAN tcovér@pe.eXHOWERer, & the WAN
visitor conmes into the enterprise where a service

p r1ﬁf'dr§1§ﬁoﬁ Hﬁﬁcakcﬁ 1§‘ Qét fheR tﬁw&ﬁaﬁsﬁﬁﬁl&hﬁﬁaQ Eﬁé@ttﬁé access point
he 1 nternal mever while 1n the core of

P:'&l C?Ig;? géﬁlll?,ﬁacon R (S VREEAUR WANNANALAR gVa.llable, at step 914.

The available WAN information obtained from either the WLAN or from scanning
will be used, at step 918, to determine the correct WAN with 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
preferential networks. As an example, refer back to FIG. 8. In the office 806, the
WAN info availability indicator would be set but the transition region indicator would
be cleared. A mobile unit 306 in this environment could utilize the information if
desired or ignore it. For example, a visitor comes into the enterprise where a service

provider that is not his number one choice operates the internal WLAN. However,
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to roamonto the WLAN. He now has coverage but it is
not his preferred system Rather than perform ng

w@ensoehos7 background scans for his preferred VROE/UR®04/025796
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relies on the info provided by the access points as he
noves through the building. As he enters the w ndow

of fice 806 for a nmeeting, his wireless device 306,
hayhildin'tRE Ebr¥ Ot HYilAAGRAL hivdW ANt dd9eMONis iHalailable, requiring him
avai lability indicator set, queries the access point
f FnfQr ' i ndi. '

9% i cgn\foc‘ HRMWIAR! L L9Y A8 %OV%?QC f)htnﬁi id] %81211% é)&'&fe{rgd system.

preferred systemis again availa switc

t WAN, In the .| obb 02, -both indicators ul _
Xt DefdSung priarhe PATREBUIM TRl GTHSPEBETCURIAN, he relies
have the WLAN as their nost preferred system now nove

t Pt e ipkoxprovided | byothe Aceass pesiss agibe myvah diropgh thgidailding. As he
ensure a handoff is possible if the user does indeed

noangers thesviddow fficet 306 foyviNmeyteigs his Wihaledddlviey §0&rhaving received a
sel ection informati on woul d i ncl ude data such as the

S efryadeastPrieiing OV AN iRROdWilAsitBsaditaeh ) Q@liestheRAdess point for the
and channel information so that the nobile unit 306

g]?s‘fglstgﬁl iQE(frﬁl%{ibﬂ ahPu Jﬁeﬁrg%ﬁ hik rp?éf@ﬁéc? .s&rrﬁ)}éi a%girn Efvlaﬂﬁble, switches

ers the nost preferr T, significantl

o D P TRy R Iy G PR FeisER L, §OFla, BGE " Eer these

i nformation so that associating WAN tim ng.to known
WARUETSIRDERS> %67 PR ﬁwahﬁﬁ\ge %ﬁc‘@w A% yeirrjost pretpmied system
take the formof indicating at what tinme, in the W.AN

doreai move tie threrextRewd ofdesimiesst ddingomhatdt taRbmbmensure a handoff is
(FACCH) burst will occur on the GSM system O her

dypuasibie if thkaseraddeoindeedindve owkidd ént@kHeoW AN sweegih.h
nmeasurenents. An access point would nmake this

i nformati on avail abl e on the WLAN vi a broadcast or' as

t . it t .
\r/\ig\llilez n’@%awm%% gerlné‘ctig)?ﬁlgﬂroﬂnﬁtfcﬂl%MlH A IRBIIRLINCR as the service

providers, Radio Access Technologies (RAT’s) and channel information so that the
mobile unit 306 can go directly 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
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active and passive solutions are proposed. An active
solution is defined as one wherethe nobile device 306

WO piosioztoes t he handover and a passi ve sol uti onPCBHUSIV04/025796
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where the infrastructure advises the nobile to start

system scanning for the second system and/ or handover.

A first active alternative enbodinent is illustrated

| NthEInfebild Qlevich 30B1igitieRs the KaBove? Giné Al pas&i O SEGHLA vseone where the
(and uniquely identified) types of WAN border cel

(ﬁﬁﬁhsta{cﬁug rmngse%e Rsit xeestel:; k&&ﬁt s%gnmﬁg G8f $hd @ectoﬁﬁ system

V|C|n|ty 0 facility entr I't points”(Inner
%?or . 1010) the other one is |ocated towards
out&%‘%? in the vicinity of the facility
entry/eX|t poi nts (outer border cell 1012). The border
cell indicator Y be used to determne the tf/ e of .
each bobdist aive altymatiyeoembodigeniuisplpsirated ;1 FIG. 10. In this case,
alternative inproved handover process for noving from
WY IbgichlAbbrseweivadendsimbgurely idektifted)tPpassofi WLAN baddedcells (APs)
in the operational flow diagramof FIG 11. Wen the

SUird Qenplfedc t Ondityfperis toda@ddRtos:€ lih thddciniy GNthk rfﬁﬁﬁty entry/exit
border cell 1010, at step 1102, it brings up the

%bj s Kft?lﬂtbﬂﬁorﬁggéét f(ﬂ}(})e Ot(f:le W}tﬁeﬁ ohb%s Meﬁ gé&r%ﬂ} el oucth&prs in the

Is tinme al andover
|n|t|

h 306 )
| it b g SRl et i AaRdotier a%%a%e aeh AL e pprder cen
outer border cel] 1012, at step 1106, it starts to
reBdiGRieT Py SRuswt e dsfermivg twse(ms ogﬁacgtb@pdex ¢S, in order

to determ ne a handover decision situation, at step

1110. For exanple, if the WLAN signal strength

decr easHs: logjui @l yupport vies \ltemative trhygro$itd BaiGlonaypioeess for moving
| eavi ng WLAN coverage and w || handover any ongoi ng

C bt WRANS WAN @idrdgpishévad £ Fiaf. @0 i€ Aluk@at¥d & thb %pé%ﬁbnal flow

However, if the WLAN S|gnal strength remains good,

SLEI@‘%Qm“iﬁ’Fﬁ? NGl UGheh AL S 3b6 dRleBl! AR Yhobdir tBR tﬁﬁl is an inner
border cell 1010, at step 1102, it brings up the WAN stack begins registration with the
WAN system, at step 1104. At this time, the call handover and call initiation
behaviors of the SU 306 are not modified. If the SU 306 detects a second border cell
that is an outer border cell 1012, at step 1106, it starts to measure parameters of the
WLAN, at step 1108, in order to determine a handover decision situation, at step
1110. For example, if the WLAN signal strength decreases rapidly or very much, the
SU 306 may be leaving WLAN coverage and will handover any ongoing calls to the
WAN and initiate later calls via the WAN. However, if the WLAN signal strength
remains good, the SU 306 may conclude that it is stationary in the cell (maybe the

user is on a break) and does not handover. If the SU 306 does not detect the outer

border cell 1012, at step 1106, and a predetermined amount of time has passed, at step
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user is on a break) and does not handover. If the SU
306 does not detect the outer border cell 1012, at

wGe@p/o1pe6, and a predeterm ned anount of ti nePEEES2004/025796
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15

passed, at steplll4, 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 1386then yhalSUEID6 dekdpisters wigh thb OV AR sysid andibifih grothe IWAN stack
time, but the handover process will not continue

unlr@SSrdwi8e BORACAGRpOf1 18N NI Bfat RIS HSSﬁle@ﬂhbt ﬂh% SU 306 may detect
detected. Also, the inner and outer cel e

di ﬁﬁ&do r clg S d& s lsh?s ﬁfn%e ut t}q@ Ih&lli]do 1l
Lﬁﬁg%é duct ﬁ ga {) and 8

con que

via.the WLAN. Ac ordln e Iary nb nts, the
SRS Cespietsaete a%ov@%kprﬁswilr cietely Ao det e and outer cel
beacon frane and/or probe response of the W.LAN cell,

ormgy by diserycreddgn shesiesersewdar, iwhictsivit malsm herly 306 eensduct one of 2
want to use rather small border cells, the first

i npteneatdat subsgquentecall vikethe SYLALY. t he beacon frame of

the border cell without the need to register with it,

is the preferred one. Further inprovenents can be

real i zegedoRlinE &S éx%hff)laﬁ’g 'efn@b&‘l%eﬁ%n {He BT 866 ORSddNEt YSVDAN border

an i nner border cel a very short range

gﬁ bé/]de%%flgggbé{c%ﬁ%{a&e ﬁd}olrl ﬁg&rbeggsl%glgs@:sgg ];'i‘efCWLélé cgl? qr%y being
ith it I nst it will inmmediatel
harﬁalé%ﬁ)'d Wil de @CSI\BE%F’&M feR §va&h toe%“@rf%‘ihﬁrr %ﬂ@hﬁ%@?ﬁ%ﬁ%b the first
the SU 306 can neasure the inner 1010 and outer 1012
b orpdamengationygoaNletesting dhe hegcomirame of thedwrdeaiceld withon) the need to
when not in a call, thereby making an intelligent
deegisteowithst, isahavhefdrerd ame. not t he user is stationary
in an inner border 1010 to prevent registering the SU
306 on the WAN for stationary users working in the

cover agg @R inRbvidiéntd 0L be RONiDEH N ENafiPblild0: Qonfigurations by

w1 1 IPcft continue

using an inner border cell 1010 with a very short range (e.g. 1 second transition time)
and instructing the SU 306 never to switch to an inner border cell (register with it).

Instead, it will immediately begin the handover process

According to an exemplary embodiment, the SU 306 can measure the inner
1010 and outer 1012 border cell WLAN carrier to interference réltio (C/T) when not in
a call, thereby making an intelligent decision as to whether or not the user is
stationary in an inner border 1010 to prevent registering the SU 306 on the WAN for

stationary users working in the coverage area of the inner border WLAN cell 1010.

According to an exemplary embodiment, the SU 306 measure the inner 1010

and outer 1012 border cell WLAN C/I when in a call, thereby making an intelligent
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According to an exenpl ary enbodi nent, the SU 306
measure the inner 1010 and outer 1012 border cell W.AN

w@2dosmbms7 i n a call, thereby making an PCT/US2004/025796
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intelligentdecision with respect to when the handover
process should be started. This can be enhanced if the
handover nmanager 614 captures the handover success

I adecRfonaRfh tréspbRad Wikh ©8Wan@Ser prictRWhRERl Bktifted. 2NHis can be
appl ies an intelligent algorithmto optimally trigger

h@h&?&é Q¥ Ghe kﬁ%ﬁ&‘&{fef”}% gelhé’)flf Q4 t&%% the 'B%H&(Wer %Lcéelgse ratios and

Scribers passing t ecific entry exi

d nmbodi
P s G bRl BT PRl Bl a%sfgegﬂma Iy gptimally
shomn) | ocated in the dogrway 212 and an infrared
<dHgEH WedhHovTiebasehidne heerieaCH0behayiog rpft e FHDBFrikers passing

devi ce 306 has passed through two consecutive infrared
sitgroaigh a spérefihenttderat paisinager 614 begi ns t he handover
proces . According to an exenplary enbodi nent, a
passi ve solution uses an electronic article

survei | A@RefnP e Bh. exSHPhrf enibdaimdn® uad a@ﬁveef%rfay/s@wubn employs
mays of retail stores to detect theft or such as that

ﬁgseﬂt 1{1?19{] dydie%eg (}Q@ty&og{g?/ gg&;ﬁ?ﬁﬁq eﬁlet &bo&@%ﬂ iZtéE @nd an infrared

ges passi ng enpl e electr
artlcle u i1l an oi nt t he recej yer, pl at
C oA B B b AR YA 0er Ve e KeRsPag hay passed
the infrastructure. Then the infrastructure would
adbioyghtthe asPewivaninfrasdesigenlst e thandocs amanager tHd begins the
second system and/or start handoff procedures. Note
t Hendover progedst require a different interference
signature in each nobile device 306. According to an
exenpl ary enbodi nent, a passive solution uses a notion

det ect | QeboftBNg Efart Q}Qitm oﬁﬁﬂerﬁoi pA3give QURLiSH u¥dst electronic
t he operatlon of a door 212t
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
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send a nessage to the infrastructure. The
infrastructure would then instruct an access point

W@ews/0229g7 t hat door 212 to broadcast a packet PEI/EE1004/025796
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wirel ess devices 306 in itscoverage to start handoff
procedures. Wrel ess devices 306 that receive this
nmessage woul d ignore the nessage if they were not in

Caoverafd t§tAR hhV®If prot&RirdsD tWaBlesked8Gde8308tha receive this message
turnstile could detect a person wal king towards the

d j [ ' | system1l to system
2%%%%%6%% dﬁ%ggpg%%e\éﬂg&?{uﬁgti | e could be
functionally coupled to the portal and signals the

portal to enmt the first signal. The determ ning step )
in t he AWFBIREY, HR Mo fgeqtar ?frPewr%%ﬂiep?%}ﬂ@ Hefegraapetiewalking
of the first signal. The notion detector could al so

ddpwpids ke ther iai the diteefprafiemt Wisclpssy syistest drialsystoml 2l The motion
i nclude information on the direction. The informtion

Cc alekedtdr hrerthd eurastédd conldt bee futheti @ratty dongledtte the portalr slidnggnals the
to an exenplary enbodi nent, a passive solution ties in
bage@i 1 enid eerireikdi gty S TREBetéinhiRintseep fthadiirelésd dvBce 306 is then
such that when a badge is used, a nessage is sent to

kPR Ty 0 25 AR i
LRI S BEEBR, o oSG0 DL b B, T

identifiable thru the badge system then simlar to

t Hefosmatieroensild then be usedds thedaierinng si68- i nfrast ruct ure

woul d send a nessage to the access point servicing

that door 212 and the access point could then

br oadc asdcoaling s ageedempidry amtoidimemewipresva@6lution itles in badge-
coverage and the wirel ess devices 306 that are on a

CahfpadiRubil Siktthds Wi ManaehirRnre bR @fat When B 88@RL is used, a

i nvention can be realized in hardware, software, or a

C O ALk Sht Q% tﬂ?:%@ﬂ%{u%t&@. g]l"hs%gﬁ%é@ﬁl%turéb‘ﬁleﬁ TR WAta Blssage to

t he present I nvention can

the mobile device 306 when the badge is identified, asking it to trigger the registration
and or handoff procedures. If the mobile device 306 is not identifiable thru the badge
system, then similar to the previously discussed solution, the infrastructure would
send a message to the access point servicing that door 212 and the access point could
then broadcast a message to all mobile devices 306 in its coverage and the wireless

devices 306 that are on a call would start the handoff procedures.

The present invention can be realized in hardware, software, or a combination
of hardware and software. An embodiment of the present invention can also be
embedded in a computer program product, which comprises all the features enabling

the implementation of the methods described herein, and which, when loaded in a
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enbedded in a conputer program product, which
conprises all the features enabling the inplenentation

wO@Rooshz29set hods descri bed herein, and which, wWheTUS2004/025796
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| oaded in aconputer system is able to carry out these
met hods. Conputer program neans or conputer program as
used in the present invention indicates any

eXRhHEdr QYsteh) iPEble kG RBHRGES (HeO theflodSOt@nSiter Bbg@m means or
set of instructions intended to cause a system having

an. i ' r i Lty t.0 f .
e opituR oA B BRETR WoeaRE Bichlidn LRUARS A bression. in any
bath of the follow ng_.a) conversion t her .

| AR5, <o GERBROR Y Fseb R ISR IEBRGANL EH sysigm having
different material form_ A conputer system may )

i rpd igfpsmation pjocegsing capgiulity o perfernt a ppiicales ftmqéma@ither directly or
| east a conputer-readable nmedium allow ng a conputer

syaftee ritheéoor bath dbthe, fallestingie) icomersioe $s agethendanguage, code or,
nmessage packets, and ot her conputer-readabl e

I opdtizat iR b) repriddtidtibnGe ARt Enteaead fernredi um  The
conmput er - r eadabl e nedi um may i ncl ude non vol atil e
menory, such as ROM Flash nenory, Di sk drive nenory,

CD- ROM A _%?%ggttgg F};eStﬁ lggg Wﬁde‘f’ h%raagig; (’)ri%d&intlg)rg r&ﬁ%]}pét’ersaand at least

conput er m may i ncl ude, for exa

\é%gg{&lﬁgﬁég@%ﬁ?@a@&, gﬁ?%ﬁgu fgrf?’é(st%r%? poeregtd: %{ay instructions,
conmput er - r eadabl e nedi um may conpri se ) _

C ORPATREES - PreBgBIsRe Papkasy mdi ofher pompytenresfatle ynigpmeptéon from the
medi um such as a network |ink and/or a network

i dosrfutaracadablel notidign.a Whe edmpeteroeddable mediune Inesys include non-
network, that allow a conputer systemto read such

C OypAt11€ nen@RG.adUCE 2k IROWIELAR uentePPDisRT driveagéass, CD-ROM, and
call ed conputer control logic) are stored in main

eI eﬂﬁﬁleﬁp%&ges RCARRAAIY ,g%%ﬁf\?ﬁte?-}ﬁddaﬁe MG Gh may include, for

progrdms nmay al s6 be received "over-the-air" via one

orexgglrp?e, Wofaﬁlee&graéeeguech\ﬁg 'RSAM,Sglﬁj?ersE %%.%t fiem. 1[y(,) W E D& work circuits.
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

system to read such computer-readable information.

Computer programs (also called computer control logic) are stored in main
memory 414 and/or secondary memory 515. Computer programs may also be
received "over-the-air" via one or more wireless receivers. Such computer programs,
when executed, enable the subscriber unit 106 to perform the features of the present

invention as discussed herein. In particular, the computer programs, when executed,
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when execut ed, enable the subscriber unit 106 to
performthe features of the present invention as

wale@®suns®et herein. In particular, the conputerPCT/US2004/025796
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progranms, when executed, enable the processor 418 to
performthe features of the subscriber unit 106.
Accordi ngly, such conputer prograns represent

cosifablel tier praebssohet1subs geifogh @ei feak®é of e NWS4riber unit 106.
system and rel ated nethods for inproving W.AN handover

be ] r Q¥ L@k f t = -

cer e o B R S S RSER i 106
such as inmproving the reliability of the handover,

t hereby_all owi.ng for significant cost savings b

al | owi %Eherr&f’ééelc stedt gdplaied et foro MPIRRINSTNGLARNhandover
systemw || no | onger be burdened with the unnecessary _

| deehawpr rgeds gSlg@gp@tf atvapgess Tonalual-eede ncollutasi eprumanication
WLAN coverage even though they are using the border

c edykems SELANYIVANwyskenns), such dsnisipdevih AN tetinbiéity oftheshandover,
for significant periods of tine will especially

bemekby afl6wimgtBesiBAYiehnt D&t @MIBH B8y HELR 6fe dall§ to be made over
present invention. The actual wreless device wl|

beReLAN Offiel ng@y}%genp il 86 X(()ﬁ%ﬂf)?@ E)ﬁfdeﬁéﬁﬁh WrSlmhe@&sary load

it decreases t ti'me require e units to run

t he. hardwar.e .and sof tware far .bgt ens

A A £ Ve M o st Pl RN e ey tueh they are
i nvention have been discl osed, those havi ng _ordi nar

skising the berden cellsyi |Ysermn ddpsard of g 1 %%%Ah\laho r cells for
made to the specific enbodi nents w thout departing

f rdgnifi¢ent ppiiedstofdimep wilbgspeditlly benefin {ront the movairsystsmognd methods
of the invention is not to be restricted, therefore,

t coft the Epeat invengoodihzemivsal widgledsedavireewill theh&fit from improved
i ntended that the appended clains cover any and all

SUgieAPREe foR thedP BserS g iif H&Rlds@NEe BRI QRO fSRMELunits to run the |
within the scope of the present invention.

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 inve’jntion 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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What is clainmed: CLAIMS 1. A nethod conpri si ng:
detecting a signal froman egress portal; determning

W@ bat/0ze93d r el ess device is noving froma coverBQEUS2088025796
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of a first wireless comuni cations systemto a
coverage area of a second w rel ess comruni cations
systemin response to detecting the signal fromthe
egress portal; initiating a regiAfs@ti on sequence with
the second w rel ess conmuni catton systemif the
wirel ess device is not registered wwth the second
W rel ess communi cati ons system in response to
determining that the wirel ess device is noving from
the coveéqulgz area of the first communications system
olt he & FOMYHEHEf t he second conmuni cati ons
system and conducting one of a present and a ‘
subsequdstactinghlsignalfrethensersshportdly el ess conmuni cati on
system 2. The nethod of claim11, further conprising:
det ect | digermimes cHad a Siighak dévicyms afovigy 2B apoit@ke a@Adf a first
determning that the wireless device is noving froma

COVREIRAS:oRrfihi Ofiofs Hsicht tPPLTNRIEE Ao S SBUBUSMNI4s
coverage area of a second conmuni cati ons syst em

ac Co?mgl'nﬂgat{ogf ts)gs?en? %L%c% ?P &F&lt]?lg RS ?én\ﬁ?\groﬁf t%@e%%?s portal;

egress por erein
first wireless conmmuni cati on s¥stem|s a wi.rel ess

| ocal aPEHIAR A FREHTAINE ARGUCRTRY e SEEvif P coBgnunication

communi cation systemis a wde area network (WAN). 4.

Theysient ifi i witelessaderice is naiaegistered mathfthe sgcopg patetess

communi cati on systemis a
communications system, in response to determining that the wireless device is moving
from the coverage area of the first communications system to the coverage area of the
second communications system; and

conducting one of a present and a subsequent call via the second wireless

communication system.

2. The method of claim 1, further comprising:

detecting a second signal from an egress portal; and

determining that the wireless device is moving from a coverage area of a first
communications system to a coverage area of a second communications system

according to the order of signals received from the egress portal.
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wi de area network (WAN) and the second wrel ess
communi cation systemis a wireless |local area network

W@ Y0Am2936. The net hod of claiml, wherein thePEUERS4/025796
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portal conprises at |east one of a Bluetooth access
point, an infrared transmtter, an electronic security
detection device, and a second consecutive wreless

| ocal  arRan&RNSF HaitVAMerdi ﬂ%q{rstc\ﬁirélpss@onﬁﬁﬁli%foﬂ%jstem isa

of claim1, wherein the detecting a signal from an

eqf e85 ROat Q{lea ?l%t%\&)l‘f( %ﬁbl\lf)eaiﬁ AMSE bR ergl%&l (%J)El\%‘lngneication system

triggering even |'e "conmmuni cat 1 on

caonpri.sing: at | east two transceivers, each
tﬂggg%@?@7?nﬁ&?ﬂ§§§ D operate on a separate wireless
conmuni cations system for transmtting and receiving

Wi reless information; a controller, conmunicatively
coupl ed to each transceiver, for managi ng the

opler at ilhe modthodef ctaili 1,evieosimthe foat Wivelesbenonteynicatfonrsgstem is a
wi rel ess communi cati ons system stack, comunicatively

C oMk afbanetvidiR (WY ldlthE secbid witglebdednitGhicaitsh dydtem is a
comuni cating according to its respective protocol; a

SRR s b daEhes Sie Q3 ons system stack,

communi catively coupled to the controller, having
instructions for conmmuni cating according to its
respective protocol; a neans for receiving signals
froman_egress, portal; and.a handover manager,

cohmuni dgeiBed OBt bavhcsein Hie GERsE PeTtRlGompKes 4tilgagt one of a
W rel ess conmuni cati ons system stack, the second

wiBle¢testh acessprpnint aniinliered ransartiten aw klectsordc sdsaritsedatestion device,
for receiving signals froman egress portal, the
hﬁiﬁda\semrﬂ&@ﬁwntif’e}wiﬁlﬁﬁbml aieagewhal (WLAMNbaderceflr om
the first wirel ess communi cation

6. The method of claim 1, wherein the detecting a signal from an egress portal

step is in response to detecting a triggering event.
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systemto the second w reless conmunication systemin
response to determning that the neans for receiving

wGer@smt®3from an egress portal has recei ved atPCEEHS1004/025796
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one signal fromthe egress portal. 8. The nobile
comuni cation device of claim7, wherein the neans for
receiving signals froman egress portal conprises at

| epst  oAendMile@oBmigicaRbM dévies cpgirkeds: an infrared
sensor, and an el ectronic security detection device. 9.

A nobi | ' B -SoNQ
vt ng ST et ity Ry ST oSl [ RO R M Separate
egr ess portal .l ocated, at ft hte at .l.east ,one_ent riélleXi‘tf fion:
pot RELCSSREIRYY O} YS{eR TorFans iz foqg v jegitrlgss ipfogmation;
nobi | e conmuni cati ons, device; at |east one cell of a .

Wi r el essCONEOLEr. SPBBURICARSIX CRUPA Ricash iramwseiyss fosmanagiag the
cell providing comunication coverage within the
stopecationef thet mblakestonumenicativerdayieecel | of a second

communi cations system overlapping the at |east one

cel | ofa Arswivirelessconaaititatbne sysieh vk, colmiuniativelyicogpled to the
comuni cation coverage outside the structure; and at

| e@3roRRCHARRE B8RS FdrRemntlENdafifg a6 RMUR kSR t¥Slc¥ive protocol;
coupled with the at least one cell "of the wrel ess

| ocal ar ' [.0 V. -
| cact onscal MR FHEIRIcEA e R SR Ryt et coupted 0
th deviie for. determ.ni when to handover from one .

wi (@ PUUEOLIEH MANRE IAUGHOnS O CHRBRICHINSASE TP g respective
communi cation systemin response to determ ning that

t HoweQk ce has received signals fromthe at |east one
egress portal. 10. A nobile comruni cation system of

cl ai m 9 foaadsHer recainmgistgnaly. from an egress portal; and

a handover manager, communicatively coupled to the controller, the first
wireless communications system stack, the second wireless communications system
stack, and the means for receiving signals from an egress portal, the handover
manager for determining when to handover from the first wireless communication
system to the second wireless communication system in response to determining that
the means for receiving signals from an egress portal has received at least one signal

from the egress portal.
8. The mobile communication device of claim 7, wherein the means for receiving

signals from an egress portal comprises at least one of a Bluetooth transceiver, an

infrared sensor, and an electronic security detection device.
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at | east one border cell of a wreless |ocal area
net wor k communi cati ons system the border cell |ocated
w@rooshz29gnt ry/ exit point of the structure, proRCHUSIPOEH025796
transition region between the wireless |ocal area
net wor k communi cati ons system and the second
comruni cati ons system
9. 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;
5 at least one cell of a wireless local area network communications system, the
cell providing communication coverage within the structure;
at least one coverage cell of a second communications system, overlapping the
at least one cell of a wireless local area network, for providing communication
coverage outside the structure; and
10 at least one mobile subscriber device, communicatively coupled with the at
least one cell of the wireless local area network communications system, and the at
least one cell of the second communications system, the device for determining when
to handover from one wireless communication system to the second wireless

communication system in response to determining that the device has received signals

15 from the at least one egress portal.

10. A mobile communication system of claim 9 further comprising:
at least one border cell of a wireless local area network communications
system, the border cell located at the entry/exit point of the structure, providing a
20 transition region between the wireless local area network communications system and

the second communications system.
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