6 MAY 2005 1 METHOD FOR A RADIOTELEPHONE TO SCAN FOR ALTERNATE
RADIOTELEPHONE SYSTEMS FIELD OF THE INVENTION 5 The present inr\T/?eWg %daa sin
general to radiotelephone communication systems, and more particularly to a metho

radiotelephone to scan for alternate radiotelephone systems. 10 BACKGROUND OF THE INVENTION
As various different types of communication systems hayve arisen for radiotelephones, it has become
beneficial to provide portable and mobile radiotelephone stations that are interoperable between these
15 various communication systems. As a first step, dual-mode phones have been developed that can

operate between twolYHeIb&EphEtR AsiRAEMHI TIESEEMAPIE, Tt POEN TH8RiIME BRI Trultiple
access (TDMA) and GSM (Global Systegnu foOvebiErCRDNEURICSTENG S communication systems are
intended to work together in the same 20 mobile terminal equipment, as described by the
GSM/ANSI-136 Inter operability Team (GAIT) specification, GSM/ANSI-136 Common Mobile
Terminal Specification - Baseline Text, ReVIELR Q%BIWAN%EM@QMH operability Team (GAIT);
October 26,51999, wherein a mobile radiotelephone is required to scan for alternate technologies.

However, 25 no mechanisfiaJRgiiinAoSI RN SARAURSEHSRINIBIHRGRIS AR selected
technology and no exception cases are descrlbefi The deflnm?n of a GAIT mapjle station permits a
t

single mobile statioR S M RHRMARY e AR L LR RHUBRHEATY AR IRl Rcess
technologies, and tHaslioteignengde spandéomnalietairabldidelephionesystermshnology available in a
given location. In particular, the GAIT specifications allow for a mobile station to perform (background)

scans of raﬁdo access technologies o@&&%&%ﬁBecﬂp%hécm%%Hemly obtained service.

However, there are some system

As various different types of communication systems have arisen
for radiotelephones, it has become beneficial to provide portable and
mobile radiotelephone stations that are interoperable between these

15 various communication systems. As a first step, dual-mode phones
have been developed that can operate between two radiotelephone
systems. For example, the ANSI-136 time division multiple access
(TDMA) and GSM (Global System for Mobile Communications)
communication systems are intended to work together in the same

20 mobile terminal equipment, as described by the GSM/ANSI-136 Inter
operability Team (GAIT) specification, GSM/ANSI-136 Common Mobile
Terminal Specification - Baseline Text, Revision 3; GSM/ANSI-136 Inter
operability Team (GAIT); October 26, 1999, wherein a mobile
radiotelephone is required to scan for alternate technologies. However,

25 no mechanisms are given to do this without service interruptions on the
selected technology and no exception cases are described.

The definition of a GAIT mobile station permits a single mobile
station to automatically determine the availability of alternate radio
access technologies, and thus obtain service on the most desirable

30 radio access technology available in a given location. In particular, the
GAIT specifications allow for a mobile station to perform (background)
scans of radio access technologies other than the one on which it has
currently obtained service. However, there are some system
performance issues that degrade the intended behavior of the mobile

35 station on the selected network while these scans of alternate



performance issues that degrade the intended behavior of the mobile 35 station on the selected
network while these scans of alternate 6 MAY 2005 2 technologies are in prog egfm%pz@gally when
a mobile station is operating as a GAIT compliant handset, and has obtained s

GSM-based (900MHz, 1800MHz or 1900MHz) network, the scan of ANSI-136 technology cannot be
done without missing paging messages 5 from the GSM network. This results in a waste of GSM
network resources for paging, and unpredictable mobile paging response behavior. In the existing
GAIT specifications, there is no mechanism to allow the mobile to perform the alternate technology
scans without compeshISIIRYGISeERidh FiPaesSSPnesticrity Auhereaunofilsasationsigtion sending
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Revision 3; GsM/AW@W@W%MWBWA@W@@EBB@roitsand remove the unit

from its active list. The mobile unit, when trying to resume
communications will need to reestablish the connection with the base
station, wasting time and resources. Also, missing GSM pages wastes

15 resources and has been perceived by operators as providing
unpredictable service.

In addition, there is an issue with a standards conflict. For an
mobile unit camped onto a GSM network, “The MS is required to
attempt to decode a message every time its paging subchannel is sent”

20 per GSM 05.08, “Digital cellular telecommunications system (Phase
2+); Radio Subsystem Link Control”, European Telecommunications
Standards Institute (ETSI), European Standard (Telecommunications
series), v6.7.1, sec. 6.5. However, there is a fundamental contradiction
between this and the GAIT specifications, which state that background

25 scans are required, and are to be done “in such a way as to minimize
interruptions in the mobile station’s monitoring for pages” per
GSM/ANSI-136 Common Mobile Terminal Specification - Baseline Text,
Revision 3; GSM/ANSI-136 Inter operability Team (GAIT); October 26,
1999, sec. 6.2. One way to address this issue is to use a dual-receiver

30 mobile unit. However this is cost prohibitive due to the additional
hardware and processor requirements.

Therefore, the need exists for a method to allow a mobile unit to
perform alternate radiotelephone system scans without missing paging
messages on the system where it is presently camped. Additionally, it

35 would prove beneficial to provide this performance improvement with



1999, sec. 6.2. One way to address this issue is to use a dual-receiver 30 mobile unit. However this is
cost prohibitive due to the additional hardware and processor requirements. Th r@&@ t§§ need
exists for a method to allow a mobile unit to perform alternate radiotelephone sys sg gwithout
missing paging messages on the system where it is presently camped. Additionally, it 35 would prove
beneficial to provide this performance improvement witlg6 MAY 2005 3 relatively simple hardware and
software and with little or no additional cost. BRIEF DESCRIPTION OF THE DRAWINGS 5 FIG. 1
illustrates the prior art paging interaction between a GSM mobile and a base station; FIG. 2 illustrates
the paging interactidf!pEYRbEsiraRIESIArHYGITE aifWwhvasesaibMitn ltcopiaecadditiot present
invention; FIG. 3 illusprsttes a flow chart of an alternate technology scan 10 operation of a mobile unit,

in accordance with a preferred en@g@@% Iggg,p 8§\?6¢nyﬁlﬁtig§ R\'?\ﬁl\'l: 4 illustrates a flow chart

of an alternate technology scan operation o#gmobi{e unit, in accordance with an alternate
embodiment of the present invention. 15 DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT The preseRt@n e iisitr pies ithes i onet rtqohty red| oviesaiidoi do etviteton @pe@G&ivh alternate

radiotelephone systﬁmﬁfé\gﬁdvgrbgggtgqggg}ﬁ 20 interruptions to the system where it is presently

d. Additionally, th ' t be.impl ted with a sing| il [ d
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penalty. Ideally, it wanilbbasssstatide imabsitoidaicewihdhe pyerarbimvarsiths alternate technology
scan between paging mesgage slMssBiates a flow chart of an alternate technology scan

10 operation of a mobile unit, in accordance with a preferred embodiment
of the present invention; and
FIG. 4 illustrates a flow chart of an alternate technology scan
operation of a mobile unit, in accordance with an alternate embodiment
of the present invention.
15
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

The present invention provides a method to allow a mobile unit to
perform alternate radiotelephone system scans with controllable
20 interruptions to the system where it is presently camped. Additionally,
the present invention can be implemented with a single mobile receiver
and with relatively simple software modification and no additional
hardware, therefore limiting any cost penalty.
Ideally, it would be best for the mobile radiotelephone to perform
25 the alternate technology scan between paging message slots by
designing the mobile station to perform pieces of the ANSI-136 band
scan in between GSM pages. However, the shortest time allowed
between GSM pages, for circuit-switched mode, is 2 multi-frames, or
270 ms. Current software architecture and hardware capabilities do not
30 allow for a switch to an alternate technology in this time frame. Further,
when using a general packet radio service (GPRS) in GSM, packet
paging messages can arrive constantly (every downlink block) which
would make the alternate technology switch virtually impossible, even
with updated hardware capabilities.



designing the mobile station to perform pieces of the ANSI-136 band scan in between GSM pages.
However, the shortest time allowed between GSM pages, for circuit-switched nﬁ&ﬁf éogyltl -frames,
or 270 ms. Current software architecture and hardware capabilities do not 30 alto itch to an
alternate technology in this time frame. Further, when using a general packet radio service (GPRS) in
GSM, packet paging messages can arrive constantly (gvery downlink block) which would make the
alternate technology switch virtually impossible, even with updated hardware capabilities. 6 MAY 2005
4 Allowing for alternate technology scanning provides several advantages. These advantages include,
but are not limited to, the folloWiRg BtABragte FRCHYHMO ARRHNERFOGE S HRMME higher priority
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e’ present niven ion rgwdeg,
in specific geographical areas, or at” certain times, based on available network resources.

background scans. In a first and preferred method the base station
decides when and how long the mobile unit searches for an alternate
technology. This is described as a Network Controlled Alternate
Technology Scan (NCATS) mechanism. One possible implementation

15 is that the network give the mobile radiotelephone an indication of
whether alternate technology service searches are allowed, by sending
a bit in an attach message. Further, the network could give an indication
of how long the mobile radiotelephone is allowed to be away from the
currently camped network. This could be done via the page mode

20 element. This could be done in specific geographical areas, or at
certain times, based on available network resources.

With this solution the network gives an indication that the GAIT
mobile radiotelephone may skip the background scans. In this way, the
network itself could limit the operational impact of a GAIT mobile

25 radiotelephone missing pages and wasting network resources, by
limiting the times or locations in which the alternate band scan is
performed. FIGs. 1 and 2 show GAIT mobile radiotelephone operation
in a present operating mode as is known in the art, and with the
preferred embodiment of the present invention, respectively.

30 In FIG. 1, six steps are shown with time proceeding from top to
bottom. In a first step, the mobile station (MS) and base station (BSS)
initialize communication with themselves whereupon the mobile is
camped on the base station’s network (preferably, GSM). The base
station in this mode has no control over the mobile performing an

35 alternate technology scan (ATS). In the second step, the base station



With this solution the network gives an indication that the GAIT mobile radiotelephone may skip the
background scans. In this way, the network itself could limit the operational impgm@ %%T mobile
25 radiotelephone missing pages and wasting network resources, by limiting th s?o cations in
which the alternate band scan is performed. FIGs. 1 and 2 show GAIT mobile radiotelephone
operation in a present operating mode as is known in tige art, and with the preferred embodiment of
the present invention, respectively. 30 In FIG. 1, six steps are shown with time proceeding from top to
bottom. In a first step, the mobile station (MS) and base station (BSS) initialize communication with
themselves whereus6A4RPAHRILTIE SEaSRT A D I tRer A OBRIFHNR. nEIMIRIN@FereRbANEGSM). The
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operation. In the next step, the mo etermines that an ATS is needed and starts this
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reestablis ommunication st re-injtialize with the,base station. In KIG. 2. five steps are shown
el T iR M eV R P ey oy R e i
the mobile station (mg)aﬁﬁﬂeo'é@eaﬂ@%ﬁ @S@?Fﬁﬂf&l‘iﬂé"bﬂ%lﬂﬂﬁﬂf@i@w ess the mobile in

paging messages. In this case the mobile unit, to reestablish
communication, must re-initialize with the base station.
In FIG. 2, five steps are shown with time proceeding from top to

15 bottom, in accordance with the present invention. In a first step, the
mobile station (MS) and base station (BSS) initialize communication
with themselves whereupon the mobile is camped on the base station’s
network (preferably, GSM). The base station in this mode controls the
ATS indicator for the mobile unit. At the start, the base station instructs

20 the mobile that ATS is disabled for example, preventing the mobile from
doing an ATS when it is indicated. This is preferred since there may be
immediate communications needed between units at initialization,
although it should be recognized that ATS can be enabled at start up.
In the second step, the base station sends paging messages as in

25 normal operation. In the next step, the mobile unit determines that an
ATS is needed. However, it does not start ATS until the base station
enables it. In a next step the base station pages the mobile enabling
ATS. This can be done with one bit coded in the paging message. At
this time the mobile begins its ATS. During this time, the base station

30 continues to resend any paging messages addressed to the mobile unit
(to properly follow the standard) but does not delete the
unacknowledging mobile from its active list understanding that the
mobile may be performing an ATS. When the mobile returns from
performing ATS, it will be able to again receive paging message in

35 sequence.



with themselves whereupon the mobile is camped on the base station's network (preferably, GSM).
The base station in this mode controls the ATS indicator for the mobile unit. At ?Emtgrégﬁs base
station instructs 20 the mobile that ATS is disabled for example, preventing the doing an
ATS when it is indicated. This is preferred since there may be immediate communications needed
between units at initialization, although it should be recggnized that ATS can be enabled at start up.
In the second step, the base station sends paging messages as in 25 normal operation. In the next
step, the mobile unit determines that an ATS is needed. However, it does not start ATS until the base
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radiotelephone capd®fd6e@empisieA multimode radiotelephone capabl f camping on
several different radio technology systems.

The preferred embodiment of the method of the present invention

can be further understood with reference to FIG. 3. At power up 300,

15 the mobile radiotelephone proceeds to scan 302 for service in the
multiple radio technologies in which the radiotelephone is capable.
When the mobile has completed its scan, it registers, if necessary, and
camps 304 on the best available network. At this point, the mobile
radiotelephone reads, from the current base station cell it is camped in,

20 whether it has been enabled 306 to perform alternate technology
scanning. In addition, the radiotelephone begins its normal reception
and response or acknowledgement to paging messages. During
operation, the radiotelephone normally detects 308 whether it has lost
service on its current network. If this occurs, the radiotelephone will

25 reset as in its power up state 300 and scan 302 for another service
technology that may be available. However, assuming service is never
lost, the mobile will perform normally until an alternate technology scan
(ATS) is triggered 310. If an ATS is not yet triggered, the mobile
radiotelephone will continue with its normal monitoring of paging blocks

30 from the current network 316 while also monitoring for lost service 308.

After an ATS is triggered 310, and if the network has enabled

ATS in the radiotelephone 312, the mobile radiotelephone can then
scan 314 for alternate technologies while ignoring paging messages in
the technology where it is currently camped. In addition, while the

35 mobile unit is scanning, the base station sends its paging messages as



several different radio technology systems. The preferred embodiment of the method of the present
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current base station cell it is camped in, 20 whether it has been enabled 306 to perform alternate
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there is no available alternate service, the mobile unit stays camped
304 on its existing network.
However, if the network has disabled ATS in the radiotelephone

15 312, and after ATS is triggered 310 in the mobile, the mobile
radiotelephone is forced to continue with its normal monitoring of paging
blocks from the current network 316 while also monitoring for ATS 306
and for lost service 308. The ATS enabling status is broadcast
continually by the network in the system information messages. The

20 network can enable or disable ATS at any time. Therefore, the mobile
unit will routinely monitor for ATS enablement 306. Alternatively, a
system can be set up where the base station makes a one time decision
to enable or disable ATS 306, and the mobile unit will only monitor
paging blocks from the current network 316 while also monitoring for

25 lost service 308.

Specifically, the present invention is a method for allowing a
radiotelephone to scan for alternate radiotelephone systems where
each radiotelephone system has a plurality of cells for providing
radiotelephone service to a radiotelephone within a corresponding

30 geographic area. Each cell includes paging and voice communication
and a radio coverage area established by fixed site base stations. Each
base station is operable to send paging messages to radiotelephones
and receive acknowledgements therefrom. Initially, it is preferred that
the method includes first steps of powering up the radiotelephone and

35 scanning for available alternate technologies for service. It is always




example, the base station can repage the mobile unit a predetermined number of times or for a
predetermined time, transferring to voice mail for example, if necessary. Moreogﬁehr4 A@eéﬁﬁﬁe station
will no longer 10 receive calls for the mobile since the mobile will be initialized o etwork.
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radiotelephone during performance of the scanning step. Itis also
preferred to scan for an alternately technology if service has been lost
on the current network. In addition, during this time while ATS is
enabled the base station ignores a lack of acknowledgement from the

15 radiotelephone. Preferably, the base station retains the radiotelephone
on an active list during this time.

In an alternate method of the present invention, the mobile
radiotelephone skips the background scans in certain limited scenarios,
in such a way that the principle of a GAIT compliant MS is not

20 compromised. This embodiment is described as a Mobile Controlled
Alternate Technology Scan (MCATS) mechanism where the mobile
radiotelephone (either automatically or via user or operator option)
determines whether or not the mobile radiotelephone searches for
alternate technology service when obtaining service on a certain

25 network type. This feature could be adapted based on those network
types where a customer would want to trigger the alternate technology
scans.

For example, when the feature is “ON”, the mobile
radiotelephone itself would detect the presence of a certain GSM

30 network type, and then switch on or off the alternate technology scans
appropriately. This mobile control mechanism could be a user feature,
a flexed feature, or a feature of a subscriber identification module (SIM).
For example, in a mobile radiotelephone with the MCATS feature “ON”,
if the mobile radiotelephone is operating in GSM1800 or GSM900

35 coverage areas (such as in Europe), the mobile radiotelephone would



available service. The method includes a next step of registering and camping the radiotelephone on
a (preferably GSM) radiotelephone system. A next step includes establishing ng\We}r( %!@r§ate
technology 5 scanning has been enabled for the radiotelephone. As a next step,’| 51 e

technology scanning is disabled the radiotelephone receives and acknowledges paging messages as
they are received from the base station. However, if altgrnate technology scanning is enabled the
radiotelephone scans for an alternate technology (preferably ANSI-1 36) 10 while the base station
concurrently repeats any paging messages to the radiotelephone during performance of the scanning

step. Itis also prefdtfédesfoEantRer AlicaNaio ieshnelasyoisgns seir-aaias Badiifost on the current
network. In additionrsgioagdpisorimevedkitp érbSirig inraBiad 0o basersigéiendaneieshanik of

acknowledgernent g ha i rRdiotlEnoRf. FIRIEARLIE WASA A0 15 el s agiotelephone

on an active list during this time. In an alternate met present invention, the mo
radiotelephone skip EHYBRRGREFNG sd4HS WEQ’I‘&%%%M&%@ﬁ%@di@%ﬁ%pWﬂwat the
principle of & GAIT d@0phénr lsiislid 900 Hzd G pidnmsdileTiadietaleptiomentsedescribed as a Mobile

Controlled Alternate-frghnglagvRetd) MG MORIMetaRRMmEhREb e BRI sReiotelsprone (either
automatically or via user or operator option) determines whether or not the mobile radiotelephone
earches for alterndiEetban Ly bEMRLSIACI BUSRE dBTENAE ASPENT33 MAKSH tpe. This

feature could be adayhetethscaliennaicsteonaogy seRRsvaiermarewdgsiraiaoiMakingthistrigger the
alternate technologyyfeans. £ SRR WHeR itleake AP dAUNie dtapioteiepbrne itself

would detef(s the presenc‘t% of a certﬁi]n GSE/I 30n twqu (g)e and then swit(E on or off the alternate

over the u§e qf e mB e ra(flo‘e eé)FK ne m the &1 ir network ar?as
technology scans appropriately. This mobile control mechanism could be a user feature, a flexed
feature, or a featureVWile SAB<CRIHOF RISt Stiol RBEHifE (8IFDIoper eRaksfaSM 0M btk

radiotelephone with @&\ 88J Bdtabuke ddNresent. Alternatively, the mobile unit, upon
initialization, can tell what country it is operating in and, with stored
knowledge of what systems are available in that country, the mobile can
15 turns ATS on or off as needed.

For this alternate embodiment, the method of the present
invention can be further understood with reference to FIG. 4. At power
up 400, the mobile radiotelephone proceeds to scan 402 for service in
the multiple radio technologies in which the radiotelephone is capable.

20 When the mobile has completed its scan, it registers, if necessary, and
camps 404 on the best available network. At this point, the mobile
radiotelephone determines 406 the country code or general geographic
location from the available network identification. In addition, the
radiotelephone begins its normal reception and response or

25 acknowledgement to paging messages. During operation, the
radiotelephone normally detects 408 whether it has lost service on its
current network. If this occurs, the radiotelephone will reset, as in its
power up state 400, and scan 402 for another service technology that
may be available. However, assuming service is never lost, the mobile

30 will perform normally until an alternate technology scan (ATS) is
triggered 410. Triggering can occur by a timer expiring or by manual
user intervention, for example. If an ATS is not yet triggered, the mobile
radiotelephone will continue with its normal monitoring of paging blocks
from the current network 416 while also monitoring for lost service 408.



if the mobile radiotelephone is operating in GSM1800 or GSM900 35 coverage areas (such as in
Europe), the mobile radiotelephone would 6 MAY 2005 9 not perform the alterrg&\ééegg@%gy scans.
If the same mobile radiotelephone was operating in GSM1 900 coverage area orth
America), the mobile radiotelephone would perform the alternate technology scans. This could be
useful for a tri-band GSM (900MHz, 5 1800MHz and 1990MHz) GAIT mobile radiotelephone used in
European markets, and would still allow the mobile radiotelephone to be used as a GAIT mobile
radiotelephone in the North American markets, where the alternate technology scans are more
desirable. Making this funétftst arsiM Feisttiie asati4ldvraskiNBRACKATI 8htBBIati& kontrol 10
over the use of the rn@lhims@dhaelwsde@irammeﬂﬁ@mwnb aselistelobilerot aanunising GSM

service in Europe, 0 s e mobile unit,
upon initialization, é{afli '?e??v% a?ta:%gr?tg y itiso %%%a\{wlﬂ )é’?ih%ﬁ \9 t%@ n‘%&%ﬁé ge o? hat systems
are available in thattESUHR Q}ﬁé"ll?ﬁﬂﬁl @a?PrIQ%Yr@mﬁg%nlar%#jg@ﬂe\é’@éa theMRiBternate
embodimen§ the methibdscfdhenimgséme hasensian aandpe aistiterpagiegstoessages eference to FIG. 4.

At power up 400, the,ekilerf W&m@%%tmﬁag%éﬁéﬁaﬁbﬁ%ﬁﬂwalgér\ﬂcmrmejgple radio
technologies in which the radlytele hone is,ca abI% % When the mobllehmf ﬁ% leted its scan, it

registers, if necessa?ﬁcﬁﬁaag B %qﬁ; S Qveﬂi%hé* AN OV 4AR%mobile
radiotelephone deteﬁhﬁlrb@§a(5§aﬂmldulﬂnwwaéfm @@b@imugé@m@dﬁiemmﬂmmbm@hvau|ab|e

network identificatiofimisasiditip, phedsashiofipien iane, peaisr imigonalicRcRRIIPGr aivgperRPNSe or 25

acknowledgement tg pa messa urln eratl the r |o 0 enormall detects 408
whether it r?gs lost s%]%l(c’?%qgr? I’It%X%HgPen,t net%vor%( a}Whls,ﬂ %r&%urpé) a'he ﬁggm one wﬁf reset, as in its

power up state 400, HRINRBSEDIGR: HRIHPIL HESIRYE SABLEHAO4 on tS existing
network.

However, if the location of the network indicates that ATS is not
allowed, the mobile radiotelephone will continue with its normal

15 monitoring of paging blocks from the current network 416 while also
monitoring for lost service 408.

The present invention provides particular advantages in that
North American ANSI-136 and GSM operators are looking forward to
the availability of mobile stations capable of selecting the best available

20 network type among different technology networks. These features will
provide a way for European operators to use these same mobile
stations while minimizing the impact on their networks. This technology
could also potentially be applied to other types of multimode terminals,
for example, those with both W-CDMA and GSM capability.

25 While the invention has been described in the context of a
preferred embodiment, it will be apparent to those skilled in the art that
the present invention may be modified in numerous ways and may
assume many embodiments other than that specifically set out and
described above. Accordingly, it is intended by the appended claims to

30 cover all modifications of the invention which fall within the broad scope
of the invention.



may be available. However, assuming service is never lost, the mobile 30 will perform normally until an
alternate technology scan (ATS) is triggered 410. Triggering can occur by a timg Pg % r by
manual user intervention, for example. If an ATS is not yet triggered, the mobile ’é tgmone will
continue with its normal monitoring of paging blocks from the current network 416 while also
monitoring for lost service 408. 6 MAY 2005 10 After apATS is triggered 410, and if the location of the
network indicates that ATS is available, the mobile radiotelephone can then scan 414 for alternate
technologies while ignoring paging messages in the technology where it is currently camped. In
addition, while the mobile 5 unit is scanning, the baeldéén repeats its paging messages as normal.
If the mobile unit finds an alternate technology service, it must necessarily register and camp 404 on
the new network. In\WILFaF dE %%@?sse station will repage the mobile unit a predetermined number of
times or for a predetermined time, transferring to voice mail or dropping 10 the call for example, if
necessary. If the mobile finds that there is no alternate service, the mobile unit stays camped 404 on
its existing Betwork. Hdwavereihtweftocatmmind theatkdieldp haiedie s chat fATStisrnate allowed, the

mobile radiotelephoryg yyi} &%P%‘H\% ‘é’%‘téﬁ%@‘?f A%mgrét%mv%frpéamgwskaémﬁee current

network 416 while also mo

Rbos erv sentl {S rovides.particular
advantages in that ISP e o el e A PR BOR RV S tho
availability of mobile tﬁﬂltﬁ@@&!ﬁﬂh@mﬁ wtbwwmmeemapﬂwmm@cm@@Hg different

technology networKShahﬂgepf@@ﬁw%wiUow@\dammWﬂudﬁbﬁampa&am@@@\v@fag@ wpedhese same
mobile st ions while 2 JiniFjzs ? a%t ntheelsrtg ('5vr\]/(s)rks ThIS F]eBhnolo could alsoqeootentlally
AT QoD Sl DR ot W CBRIA

be applied 10 other types o mu inars. - for examp & Hhose W A%Bhd GSM
capability. to send paging messages to radlotelephones the method comprising

the steps of:
registering the radiotelephone on a radiotelephone system by a base
station;
15 establishing by the base station whether to enable alternate
technology scanning for the radiotelephone; and
if alternate technology scanning is disabled:
the radiotelephone receiving paging messages from the base
station;
20 the radiotelephone acknowledging to the base station paging
messages addressed to the radiotelephone;
if alternate technology scanning is enabled;
the radiotelephone scanning for an alternate technology;
the base station concurrently repeating any paging messages
25 addressed to the radiotelephone during performance of
the scanning step;
the base station ignoring a lack of acknowledgement from the
radiotelephone for paging messages addressed to the
radiotelephone.
30
2. The method of claim 1, wherein before the registering step, further
comprising the steps of powering up the radiotelephone, and scanning
for available alternate technologies for service.

35



25 While the invention has been described in the context of a preferred embodiment, it will be
apparent to those skilled in the art that the present invention may be modified in numerous ways and
may assume many embodiments other than that specifically set out and described above.
Accordingly, it is intended by the appended claims to 30 cover all modifications éf h&\Y@psion which
fall within the broad scope of the invention. 6 MAY 2005 11 CLAIMS What is claimedis: 51. A
method for allowing a radiotelephone to scan for alternate radiotelephone systems using a single
receiver, each radiotelephone system having a pIuralit}?of cells for providing radiotelephone service
to a radiotelephone within a corresponding geographic area, each cell having paging and voice

communication and a radipoysiagsiBradihestailished BidPpe sledpshinpiass, frgheach base

station operable to send aﬁég‘%ﬁmessag s to r.adloéele&hon s, the method co%pnslge%1 the steps of:

rogistering the radichORBNHIoh TR b ERLEBIE Ly EUIFR)S BEGE GG 18 GLiiishing by the

base station whetheneb\arkbib alesrpafecoatimdigogt sbarpiielg dus thearirgettghone; and if alternate
technology scanning is disabled: the radiotelephone receiving paging messages from the base

station; 20 the radiotele ne acknowledging to the base station pagin essages addressed to the
radiotelephogne; if alterngii;ﬂ%gcrﬁ]neglﬂgggyl/osﬂ%%ﬁpng’i¥V e%g%fég? fhe gla%gf%{g%éﬂe ng“gge?r?r?ing for an

alternate technologyegigteHae ethfbe ebactrPdhtpdiielaniyan pyagmpane ssaAHERl- 286 ddressed to
the radiotelephone dadingehesfasnesgstom.

5. The method of claim 4, wherein the scanning step includes an
10 alternate technology including at least one of a ANSI-136
radiotelephone system and a GSM radiotelephone system.

6. The method of claim 1, wherein the ignoring step includes the
base station retaining the radiotelephone on an active list.
15



the scanning step; the base station ignoring a lack of acknowledgement from the asotglgghone for
paging messages addressed to the radiotelephone. 30 2. The method of claim 1, wherein before the
registering step, further comprising the steps of powering up the radiotelephone, and scanning for
available alternate technologies for service. 35 6 MAY 2805 12 3. The method of claim 1, wherein
after the establishing step, further comprising a step of detecting if service has been lost on the

current network whereypqgn coptinuin the revio an tep. 5 4 Th methad of claim 1,
wherein the reglsterlnth(g‘p Inciu d&’éo?gaéls en% aorr‘?1 ongi) H&%@ ra&%rt]efl%pﬁone s%/stem and a

ANSI-136 rad.ote|ema&*@@9ﬁbﬁmessw@rﬁ$eww& slapies eppvRlireRe sasheinig R Mcludes an
10 alternate technolagysiniuskivihgtdasiaraitg of eefblf-Rbvididipieleiiciepisysteseancea GSM

radiotelephone syst 6 ase station
retaining the radlote?gag) ony?%ﬂgﬂ\é)e%@wgl 8%/?@5%‘% q%gé%rﬁﬁﬁéggf%jrdﬁgwﬁﬂepa
radiotelephche to scRAYBIShRBHREA PN OISR FABHBWLYSRIAS a8thg é@ﬁb@Y@é@ﬂfe@@éch
radiotelephone systemd{tailﬂhgdawmmwg)fa:bﬁséwtpmmshr@@duﬂ&lbgﬁt;r%mmpetame

radiotelephone withi AEOTHESRNRAIRIISAGER G AiRAe RAHOABY IMQWREHROIS R Wl ce

communication and radlo coverage area established by fixed site base stations, and each base

station operable tod ‘messages to radiotelephones, the method comprising
powerlng up the radiotelephone;

10 scanning for available technologies for service;
registering and camping the radiotelephone on a preferred
radiotelephone system;
establishing by the radiotelephone system whether to enable
alternate technology scanning for the radiotelephone; and
15 if alternate technology scanning is disabled:
the radiotelephone receiving paging messages from the base
station;
the radiotelephone acknowledging to the base station paging
messages addressed to the radiotelephone;
20 if alternate technology scanning is enabled;
the radiotelephone scanning for an alternate technology for
service;
the base station concurrently repeating any paging messages
addressed to the radiotelephone during performance of
25 the scanning step;
the base station ignoring a lack of acknowledgement from the
radiotelephone for paging messages addressed to the
radiotelephone and retaining the radiotelephone on an
active list.
30



the steps of: powering up the radiotelephone; 10 scanning for available technolqgiga fopsggyice;
registering and camping the radiotelephone on a preferred radiotelephone system; establishing by the
radiotelephone system whether to enable alternate technology scanning for the radiotelephone; and
15 if alternate technology scanning is disabled: the radibtelephone receiving paging messages from
the base station; the radiotelephone acknowledging to the base station paging messages addressed
to the radiotelephone; 20 if alternate technology scanning is enabled; the radiotelephone scanning for
an alternate technology for service; the base station concurrently repeatiig?dany paging messages

addressed to the radiot8leptReethem §idatinfaMdicrrinsitre eanpinblisteipotateBalid higlkion
ignoring a lack of acknyitiigg ment frofridtectingj telenicmadertragingsnessagesiaddtessed to the

radiotelephone and ﬁ%@%@ﬁ%ﬁ%ﬂﬁ%mgﬂﬁ“ A8 %Q”Bﬂsggag]pﬂ%sﬁg 5 14 8. The method

of claim 7, wherein a ing step, further corprising a step of'detecting if service has
been lost on the current network whereupon continuing at the previous scanning step. 5 9. The
method of claim 7, whegeimhbaretiiett ohglatepinelbdesinrdgstegisteanpstepfiack@btradiotelephone

system and a ANSI{L3tatigisie e s SY&SM: rhRidiBR AiiReS Py WARISIN e scanning

step includes an :
radiotelephone system.

10. The method of claim 9, wherein the scanning step includes an
10 alternate technology including at least one of a ANSI-136
radiotelephone system and a GSM radiotelephone system.



10 alternate technology including at least one of a ANSI-136 radiotelephone system and a GSM
radiotelephone system. 6 MAY 2005 15 METHOD FOR A RADIOTELEPHONE TO SCAN FOR
ALTERNATE RADIOTELEPHONE SYSTEMS ABSTRACT OF THE DISCLOSURE 5 A method for
allowing a radiotelephone to scan for alternate radiotelephone systems, where gavia ¢eods
radiotelephone system is within a corresponding geographic area and each cell has a base station
providing paging and voice communication, includes a first step 10 (304) of registering the
radiotelephone on a radiotelephone system. A next stééincludes establishing (306) whether alternate
technology scanning has been enabled for the radiotelephone. If alternate technology scanning is

disabled, the radiotelephone rggeiMes BaghHig NRIBRASTEHCEPINE Rese Staen g ibreknowledges the
paging 15 messages addressed to the radiotelephaone i%i%)glf alternate technology scanning is

enabled (312), the radiotelephod%lszgwIB 6 @Q&ﬁ@]@y%ﬁe the base station

repeats any paging messages addressed to the radiotelephone and ignores a lack of
acknowledgement from the radioteleppgiierioppagie Mepspass 28 @daiessed to the radiotelephone.

5
A method for allowing a radiotelephone to scan for alternate

radiotelephone systems, where each cellular radiotelephone system is
within a corresponding geographic area and each cell has a base
station providing paging and voice communication, includes a first step

10 (304) of registering the radiotelephone on a radiotelephone system. A
next step includes establishing (306) whether alternate technology
scanning has been enabled for the radiotelephone. If alternate
technology scanning is disabled, the radiotelephone receives paging
messages from the base station and acknowledges the paging

15 messages addressed to the radiotelephone (316). If alternate
technology scanning is enabled (312), the radiotelephone scans (314)
for an alternate technology while the base station repeats any paging
messages addressed to the radiotelephone and ignores a lack of
acknowledgement from the radiotelephone for paging messages

20 addressed to the radiotelephone.



