6 MAY 2005 1 METHOD FOR A RADIOTELEPHONE TO SCAN FOR ALTERNATE
RADIOTELEPHONE SYSTEMS FIELD OF THE INVENTION 5 The present in\r/T%Wn r‘%l?él sin
general to radiotelephone communication systems, and more particularly to a me oa/

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-1
36 Inter operability Team (GAIT) specification, GSM/ANSI-136 Common Mobile Terminal
Specification - Baseline Text, Revision 3; BESHANE| 1B \N’[\é?%-ﬁ@&bility Team (GAIT); October 26,
1999, wherdin a mobile radiotelephone is required to scan for alternate technologies. However, 25 no

mechanisms are given to dﬁn@iﬁr%@ﬂ%%ﬂﬂﬁﬁ i@&r@@ﬁpaér%}éhﬁ) %mgggmlogy and no

exception cases are described. The definition of a GAIT mopil s}atlon permits a single mobile station
to automatically detGARAAHELSUTIE S dHes Rt 5 R bel - AHBIBERLLOEAA thus obrain
service on the mostragiitetspBonatiicsaasdes alitinalegpdiciitanbone gyigtemscation. In particular,
the GAIT specifications allow for a mobile station to perform (background) scans of radio access
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selected network while these scans of alternate

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



6 MAY 2005 2 technologies are in progress. Specifically, when a mobile station is operating as a
GAIT compliant handset, and has obtained service on a GSM-based (900MHzn§’L§é)

1900MHz) network, the scan of ANSI-136 technology cannot be done without 1?284558%1
messages 5 from the GSM network. This results in a waste of GSM network resources for paging,
and unpredictable mobile paging response behavior. Imthe existing GAIT specifications, there is no
mechanism to allow the mobile to perform the alternate technology scans without compromising
operation on the GSM network. As a result, a base 10 station sending such paging messages, and
receiving no reply |ri¢§t1ﬂﬂ|0%%§/§ﬁ%§mﬁf@ﬂﬁﬁ$$he9r%ﬁﬁ@ﬁ% pEEN RmeilsfdatoRifove the unit
from its active list. Thenipileasni, @Nﬁhdowmacmraaum@tp@mrhmccabmﬁewHseleﬁa@btom&establlsh the

connection with the gag8. k?é@%‘a'gg‘ﬁﬁﬁ)iﬂg ti@ﬁél\ﬂﬂie&oi(‘jé%?vlﬁ 5:‘ Gifpeldfpgps wastes 15

resources and has been perceiv erators as prov redict ab e service. In addition, there

is an issue with a stAhRFdSEJRARKIO ya?F‘rI‘HQB AP I§SINE PRFRATBRESAERS MS is
requwed to attemptfrometbede avheetagk evary tesalitsipagingssalotf@8Mehistaenk’ 20 per GSM

05.08, "Digital Ce”“'?éé&lﬁ%@ﬁ‘fBH %ﬂ‘@n%ﬁdﬁﬁﬁméaf&@éﬁle%bﬁﬂ@%% HET¥SIsER4dnk Control”,

European Telecom |cat|o tandardsl te (E EF% European Standard Telecommunlcatlons

series), v6.7.1, sec a¥|‘8 dPeREIE% a?f?&ﬁ Bﬂﬂ%ta’i}i}%%'so@%«?ﬁ AYAdIe GAIT
specifications, wh|c@@wéhawbbwgmpad@m§m@l@f@mm@wdngm@aﬁswm in such a way

as to minimize 'nter(fbﬁﬂﬂ@‘ﬁriﬁl dpebigorAiPthe BONITENPK PREES rE&U [t GBIHANSI-136
Common Mgbile Terml{gcgl1 E ﬁflcatlo%] Baseline Text ReV|s n3; GSM/ANSI I136 In& r operablllty

Team (GA October 2 a(gngvr\paeys oaggafess thel'\sc?é\élﬁg 1S90 1SS & dbalreceiver 30
mobile unit. Howevéf‘ﬂMﬂ@%‘eb@lep%@a‘iBHWWQ@%W}%H&%ﬁWé%@V&H&@%P
requirements. Therdfora,ith@a e iexiskhio neolirthort fovakevtrgingptyleegoinie

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



perform alternate radiotelephone system scans without missing paging messages on the system
where it is presently camped. Additionally, it 35 would prove beneficial to provid%Mi&\p%ﬁ ance
improvement with 6 MAY 2005 3 relatively simple hardware and software and with'little

additional cost. BRIEF DESCRIPTION OF THE DRAWINGS 5 FIG. 1 illustrates the prior art paging
interaction between a GSM mobile and a base station; #IG. 2 illustrates the paging interaction
between a GSM mobile and a base station, in accordance with the present invention; FIG. 3 illustrates
a flow chart of an alternate technology scan 10 operation of a mobile unit, in accordance with a
preferred embodimdBtaBy@he sireRlenbadumisrarthacfieae ipnskaids|istigoly cRaateitnalternate
technology scan opgsstion of a mobile unit, in accordance with an alternate embodiment of the

present invention. 15 DETAILED BE%%DE ehll@ﬁéml.:g@%ﬂ: BBER %ODIMENT 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 cahm be implemenf@ wiithlastiatge thelpleorentipagiagdnatactdatibelyvsiempieGSiMvare
modification and no gdgiiioaaly Rasdwatgstiprefore limiting any cost penalty. Ideally, it would be best

for the mobile radiotelephope_to_perform. 25 the alternate technol scan be n ing message
slots by designing the moﬂygi'gsg:{ _ ?&E‘?&FS&PB@@&'%Wﬁ&%i%ﬁé%ﬁﬁ%ﬁﬁfﬂ%ﬁf&ween GSM
pages. However, tharhérizaseisiativiowe@asertasneaBii figpssentirgntiaitched mode, is 2

multi-frames, or 270 ms. GueentigoBmaesai Gluiechise dndhatvaLeCaRMpiblRg daat 30 allow for a
switch to ag lternate technolo ;éirrln'%ﬁ time.frame. Further, when usir}%r?e%egr%rg(l)gacke% radio

service (GPRS) in é)gﬁa;t)'g&e ! g unit, I accordance with a pre imen
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.



paging messages can arrive constantly (every downlink block) which would make the alternate
technology switch virtually impossible, even with updated hardware capabilities M?\Y %5 4
Allowing for alternate technology scanning provides several advantages. These6 (?é ?a%% include,
but are not limited to, the following examples. The mobile unit can scan for available higher priority
service within another technology. The mobile unit can gcan for 5 alternate service within another
technology. Scanning can reduce roaming charges. The mobile unit can be required to perform scans
due to operator requirements, thereby improving network operations. In addition, different networks

can provide different servictiRockr pieinata FRABTRIRIY BARRIREANIRYiGeE 38Verd present
invention provides teigvaetagels. ta pestoudvhackgesund seensutraeefiist dnttpdefertad method the

base station decid n ' it g&fﬁ r r chnology. This is
described as a Net%|%ﬁ£§<ﬁﬁe@&ﬁ%}%¥%§0% %fan é@@%&éﬁﬁgﬁgﬁ One possible
implementation 15 iQrt'F?é'ItYh?%ﬁﬁ%ﬂ@ﬂ/é‘ﬂ%ﬁ%‘bﬁ@ﬂ&%ﬂ&é@%ﬁ@gﬂqhﬂlﬁ&ﬁfﬁ%@ﬂ/@ther
alternate te¢hnolog\keruate seavitesdhinadiootbd bychadigy. aSuaimany asachethessage. Further,

the network could gPé%ﬁﬁHQ(@ﬁéFﬁ’ék.Ofﬁ@%Bm& hsireahilse AdipipiPRoPE R AHAgH e away from
the currently camped network. This.could be done via the aé@amode 0 element. Thjs could be done

in specific geographtl%aﬂpaﬁ@e{g,r ST ELPERS é?B&é@HP MEBCHERRSTIRYESurls. with this

solution the networkegidige BndifigicenioretMaarkscan Arovidpikiffatioteepvicas thalcskigoge background

scans. In this way, theeaefustidiaRlf 59w ifvbieerational impact of a GAIT mobile 25

radiotelephgpe missing pages and wastin tetworlr< e 8““@?5’”?%( I itiﬂg th?f(t)imes or locations in
ISRV g air I

n
which the alternate band scan i%r%seer?or%ecp dile rraraiotelephone

operation in a pres&RCEPERHARSR7Ne 48 & isbANdPtrteHRIIMENAH the hasestaidmbodiment of
the present inventiodetig@eoltvetyand 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



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 %W%ﬁgﬁ ge mobile
is camped on the base station's network (preferably, GSM). The base station i S 8 as no
control over the mobile performing an 35 alternate technology scan (ATS). In the second step, the
base station 6 MAY 2005 5 sends paging messages asgn normal operation. In the next step, the
mobile unit determines that an ATS is needed and starts this operation. During this time, in the next
two steps, the base station sends two paging messages addressed to the mobile unit which are not
received 5 by the meBNELRAYHIELIBGSFRAFSIATHE LMl RpeatieR. phydelaext s6» tHehe mobile unit

is not acknowledgedribbileaseiistirionmiilksitely serpaus itheopdbileanticsaetotidpaperitiont
acknowledged, the _B%ﬁgimtgﬂrﬁg}){r{qﬁgﬁpjggﬁ%%npgﬁﬁ%ﬂi%‘rgggétgﬁ%w%&d%msgnIy pages other

active mobile units in rea (last step unit completes its it does not know

that it has been remP¥8NGSESEAISERAFSEaRE 1RENB0BIGHRIWNIHS 8 BPLERFEYEthe mobile in
paging mesSages. |bythtsecardb tlecumio (tieclett aie a¢.c Stathiesic Shhaysivitatioa pagst re-initialize with

the base station. In Eifgr<s JBeP18'aMS ASHABAMR Y HHOiREKRIRLRRYBE THRTDEYR QatiBPRRPM. in
accordance with the present mverrﬁlgon.l aﬁgritste , the, mobile station (MS) and l:éasg(istatlon (BSS)
%méb' ereft a

initialize communic With IH& Wg ﬁ%ﬂéﬁ?% Wﬁeﬁl%e X

station's
network (preferably b@Sivpiation by rsetie itheh B ehdgalod it ithatives listieadofly the mobile

unit. At the start, theyhgee siRideREUESHIR et pPiltetBrd L ([SsisstigAblodHen examigsi®reventing
the moblle fipm doig,ag Al e s dndicaled Hhig (s BREEARIceheLA A g mmediate
communications needed BEIVEET URItS & inltla?lzatlon, an oug‘% it Shauld be recogmzeg that ATS can

be enabled at start tpe RChe dist i dtgpbase iIssatos pvid NedAng Y RMtare HaJeakile i 25 normal
operation. In the nexizgfief ihessrrles. unitiisteasotethailble WG s resdeablistowever, it does not

start ATS until the b@éﬁ]ﬁ{aﬂf&\tion, 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.



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. Durin t?/ls (@ %e base
station 30 continues to resend any paging messages addressed to the mobile u (Ag}}r % rly 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 mobilg returns from performing ATS, it will be able
to again receive paging message in 35 sequence. 6 MAY 2005 6 It should be recognized that the step
of enabling of ATS by the network and the step of the mobile determining that ATS is needed can be

reversed without consequéh&Botlshbsreredizadithabheasiemabrnabliogrofir diéhsefore an ATS
is required, and thermémaﬂob’ﬂﬂ ¢he StheentAd Shotlirndedataiimnethitams|isradedbe edove solution

can also be applie WN&@'BEH‘Q@E@@H@@ CFRAPILIGENILIE DGiAFRUNSEPRS the "ATS

disabled" during a atta rocedure In_addition to, or indepen ent rom sendlng it during

initialization. In addifdre IPﬁ@MQM@F@Z@H Ahbep S PR SR R9MePIR &Afon can also
be applied t6 scannimegiarAT& eviam ibdetaliminateit isctaTplogy, u'ﬁnegadoaudtsntndemammelephone

capable of campmgaqgo%/sﬁm@ﬁ%eat@@*pm@mmxﬁt@ﬁw ReA Bfﬁ&%ﬂﬁp@ﬂ'@em of the

method of the present mventlon can be f é od Wlt encet FIG At power up 300,

15 the mobile radlotréf‘é}%% %’PQE&QSS é‘&%@ rﬁutﬁ Wf&%%'&ﬁblogles in
which the radioteleph@igas @p@lbl@damm\emefrmﬂjbl‘ﬁ@hdwgdmbmwlnglgba@tlmeysters if

necessary, and carapgi&ef, anSheuRe Blcanailsing BatwarkhatHumpaildk fhe presdat radiotelephone
reads, frorqéhe current b?se station cetl) it is crampted in, 20 whether it hFBS been erhaéble 306 to

perform alternate tecgmo 9y Cac%rallnlng B.detgon ﬁ?g?g&gte?eéng?lee galﬁg?tgnorma? reception

and response or ackRehme BRNG %W%ﬁ’g’é@t%@%ﬁém ofearaRiBtRiphone
normally detects 308evkedhdifithas Iegtio 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



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 §Sté§ service is
never lost, the mobile will perform normally until an alternate technology scan (&% i #gﬁgered 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 algo 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 ®8URe R BaM A0 TASIAMtIGEKAhiRC IS Wi HaNeNinitaed8nning, the base

station sends its pagitfionssshgne & HAlRY 200eIsedrtoahdulsio ignoreSuamglack ame
acknowledgement f'Eﬂ@‘%}BgerSQf?q‘?f‘?%@?éetﬁ%rrﬁﬁﬂﬁ%l%ﬂﬂ it ﬁ?stEl?tf\T/‘é"Hgﬁ e HEpgens time
lotelepho i

the base station keeps the ra e on Its active list. It the mobile unit finds_a desired

technology service, it iE0SR £6siRY FEERIBICAYSE ViFRp IBONShNACESSR e fRBIKER 3 is the case,
the base stdiion willcampi&fy discbe messt thetwarilel friiims thehereaseistine thass. SFatioaxaithple, the

base station can reqﬁqﬁéh@/ RHRRHE AW %gr%ﬁgrﬁiaﬁgtmymggroqstiﬁm&rkfop@,predetermined time,
transferring to voice malil fPr Eﬁgrﬁ%e if necessary. Moreaqver, thﬁ.lfase. station will no longer 10
i

, if
receive calls for the GBS oo WA FRAGE ENF SHIREE MEW ARGSGEHBINETer, in the
case where the mollignper firfdinhaatotHeraipies eigiiziprdie drersieisegtife vassilaatit stays

camped 304 on its fyigtiegrpreVAke EERNEMET M dReoNeivaTK Pasditatinthiil Adndhgeadiotelephone
16 312, andafter ATg s yigagred 30 e mapiie, fhe maRle adolelgphinsis (qgged o continue
with its normal monitoring of paging FoCk& Trom e CUFrent network 316 While also monitoring for

ATS 306 and for l0SEYERFEEAHS. TAWRVES EhEMicGSRAMNETIS BRGaNRiIe ctMtHERYIRS the network in
the system informatthereéssagesaildireldl et iseanicenaernobileabiit Aty atamptithe. Therefore,

the mobile 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



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 E}Qﬂe it will only
monitor paging blocks from the current network 316 while also monitoring for 25'I t¥;@é§308.
Specifically, the present invention is a method for allowing a radiotelephone to scan for alternate
radiotelephone systems where each radiotelephone sygtem 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 bas&iSgitRfh 1R sprichr!lta\silasdgrinelesiey te inddap anepnishdae irsteceive
acknowledgements fhaikibersdnjicdly, This iredesteththadeha msethew profudesshissingiepriof powering

up the radiotelephoggﬁ?ﬂﬁgﬁgl Qafg%%;)lﬁm %@ﬁg@@@g@%@bﬁ@g&ﬁﬁ@@ﬂ/&% It is always 6

MAY 2005 8 desired to se avallable te@% 5 to find’the one wit est available
service. The metho§YSRMe S REk SRR MIHGS BFRY iFling Mhsis rlteERRiRI8FRBAIOGY: a

(preferably GSM) rasiiarahepibas sysieenabledXiostiye irmdiciesepstabds sgaviethstepltdrnate

technology 5 scanni aﬁmt%g,(g i cﬁ'o'?@létpﬂ@ I te
technology scanningliﬁ![iise %?gé%?fd the ra iot%iﬁf@%qegrglgﬂesagﬁ%%cknowledg%a ﬂ%%gir%éﬁessages as

they are received fr dtﬁ@ ng@eﬁgﬁ&{ﬁ%‘ W?@%@rﬁﬁt@@’cﬁ%fgﬁ'ﬁ %nabled the
radiotelephone scarikafte siatiierndmvestin ol elig(padécietiMND-9@8)nogvhirNaddshtitestation

concurrently repeatsaiiytBRPAEBCREAECHIGIaltERHiRE leeRABR EY I PEREBINARES-alEEe scanning
step. Itis aﬁo preferrr%pet%écgn for%r,g. alternatel etre]ﬁhnolo if service has been lost on the current

network. In additionyvdurln his ime while ATs s endbled t tg gggep&%lﬁgnn?gensgra 3 fgcw%f
acknowledgement ff@ﬁi%é%‘%tﬁdi@f%@ﬁgpﬁfﬁﬁm,th%%@%@tﬁﬁﬁet‘éiﬁs&'ﬁ@ radiotelephone
on an active list duripg:fbisdiime draanfaltemalte matbigdafithelpggseéseinvicntias, leernrobile
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



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 d%j%&g%e Mobile
Controlled Alternate Technology Scan (MCATS) mechanism where the mobile @ine (either
automatically or via user or operator option) determines whether or not the mobile radiotelephone
searches for alternate technology service when obtainipg 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 pré¥¥rRerone dbpatanwie sechagieay §erNanl R aIWREABNI®r off the alternate

technology scans  ajfiopsiaisiynEhicagopieatpiefriol G@M@ﬂ&mm@d@eaaeasemfmmen a flexed

feature, or a feature

radiotelephone with'ﬁﬁpﬁﬂﬁégfﬁgt re Hi)m 5)% e mé%@%?ﬂ%tqggﬁoneﬁ E) eratln |n GSMl 800
or GSM900 35 cove M1 $68R5-ad iScanigyeHas A e RdHidaNsh MBFAY 2005 9
not perform%he alteﬂrﬁﬁél\mfthramid@;@@@MHz)f(ﬂNEamxbﬂealatboteléMephmw \wBas operating in
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radiotelephone to bavheyedihe alemiateresin eirtyteraitsoateimpre NesiraAlaendakingsitkists, where
the alternate teChnOiQﬁb!tﬁﬁﬁa%‘@mf@&(ﬂé’@\ﬁﬁﬁh'ﬁllmlﬂﬁww@ﬁhfﬂmﬂ% %B‘é@@%@dﬁ%ﬂ allow the

North Ameilgan operatora}contro &Iover WF t|'1 hnoblle ep ne | the their network
J,oé It 138i8te ep ﬁbaa
areas, while not comﬁ!omlsmg servicein urope W ere GO0 networks are

present. AlternativeN/iinAbeABRHXMIRIBE GdIsiie lfhﬁlﬂéﬂﬂﬁhéi\thﬁf@r@ﬂ('%o@pﬁ?ﬁtlng in and,
with stored knowledg8nfl Bb@heysierks are praiaiticAhahattvaimtiiethtoiitblaicanpon

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.



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 mobil%m?e?le%one
proceeds to scan 402 for service in the multiple radio technologies in which the e ne 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 radiotglgphone 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 radioteleph&i€haRAsllS Hetdgaeners 4lkbthrd itf Hae losatan ffdhm netweikent network.
If this occurs, the rafiateigebanet Wil Seiselvaiabléstioweibilp siaiotéhirrkssantAen taaanother

service technology th]?b' f&aé{lg‘?r?é@i Iﬁ 18 s%%?ﬁ%@ﬁ%gﬁ#’gﬁdﬁgyﬁ ggtirmﬁemobile 30 will

perform normally until an alternate technolog riggering can occur by a

timer expiring or by RSARICOSMRIEIdRTAHIEBHE LAMBEdif HhartEion nwhile Ry gerBEe the mobile
radiotelephdne will covitirsusceuithiitg, ribentalss cteétbom gepfaads)its) (Mookg Messdgesagent network 416

while also monitoringdan stpeiuicRag: GhivingORPalR MERE REtAsidayrigeeied f1Ruand if the
location of the network |nd|ca\tes that ATS is avallz}Ei% the mobile radioté eE)Jmﬂﬁ can then scan 414
FebAIRG 0

for alternate technof&%ﬁ:&??@rﬂ % Tﬁﬂlﬁ% Bé‘sﬂi}?tﬂgwt@@rﬁWBf reRYTE currently
camped. In additionthehilaststaichilevel uepadgedhammapiie e i sepsedrirropeddisnbagial messages
as normal. If the mejpilesupitrBpasracterAfiREEERROIBEVM SRTYIAG B TIEE RREESEaFBYpRSter and
camp 404 g the ney nelyfark- 1o hisgase i base siatianyullenace e moble b a
predetermined number 5F times o_rr%)r a pre%e?ermlf{' time, transeferring 0 VoIce maipor dropping 10
the call for example 2HFBEES SRy GEHE PHIOI¢ivel Hial thereRatb 48R le SYEIES, the mobile unit
stays camped 404 aretiz@kisting 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.



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 net\gcériAAYlg Vé?’”e also
monitoring for lost service 408. The present invention provides particular advant R North
American ANSI-136 and GSM operators are looking forward to the availability of mobile stations
capable of selecting the best available 20 network typejgmong 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-BO#SW-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 thawﬁg %]eagnﬁga/fg]tlon 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 scopé of the invanttomeihdd YoR albviih Ca AddiStelatt i eltonsednsob dliéxmasthod for allowing

a radiotelephone to seafteie F%Hét é?éHﬁ’é‘ﬂ%ﬁT?OQ% GHEFBEAIvHL e"’a%!ﬁ‘%ﬁjf&%‘?é\(ﬁ{oﬁém
radiotelephone system haV| Iural of cells fo {orvldln adiote ‘é}ﬁ? P service to a
radiotelephone wihirs ebeT CSBONRIRQ BEBLRABh EoLels! GLEMEEI FRNNIS FRURRF e Vefe
communication and &0r&di @%@Kﬁiﬁ@@@%@&ﬂ(ﬂ‘e@t@@lf@ﬁé@@ﬁ&@?@ﬂ&pﬁ&mm&phmbach base
station operable to sedRPPHINYLEFRYBREIFNNISIREARIEINNS m@ogbqgna@@sg}gathe steps of:
registering fhe fad'ote'%gBPrh o g it SYRISHR 4R e BRIt Faipblagics o the
base station whether to €nab Ernate
to send paging messages to radiotelephones, 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



20 25 30 technology scanning for the radiotelephone; and 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; if alternate
technology scanning is enabled; the radiotelephone scanning for an alternate teehglg®00Be base
station concurrently repeating any paging messages 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 ]f%ldiotelephone. 2. The method of claim 1,
wherein before the registering step, further comprising the steps of powering up the radiotelephone,

and scanning for availaplealieraais deIQIRP'ESHRERSFY 9fe St é MtanRIIRg &t dp, THiftRasthod of
claim 1, wherein after the establishing step, further..comprising a step of detecting If service has been
Jost on the current AANBHEARGHSUFRR ARG LMY R URREAIRTAGLIDE &4 CPhe method of
claim 1, wherein thenesgistérimgeseipriticdeln uatisat ting pie vineDEaaBBNDratiptelephone system and
a ANSI-136 radiotelephone system. 5. The method of claim 4, wherein the scanning step includes an

10 alternate technology,i #din t least one o{la ANSI-136 radiotelephone system and a GSM
radiotelephoSEle system._46n.f eemn%é?}?(g?do EF Z?érinm ,Ww_eé?éri]n et '%{??r[lbﬂ%té%g Pn}é 8%@56 the base station
retaining the radiotelBpissRIENECANCA&I0E 3i§6SM radiotelephone system and a ANSI-136

radiotelephone system.

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



15 6 MAY 2005 13 7. A method for allowing a radiotelephone to scan for alternagg\adiotsigphone
systems using a single receiver, each radiotelephone system having a plurality of cells for providing
radiotelephone service to a radiotelephone within a corresponding geographic area, each cell 5
having paging and voice communication and a radio coMerage area established by fixed site base
stations, and each base station operable to send paging messages to radiotelephones, the method
comprising the steps ofj.[%gvr%%rtirq(?ﬁu%rth?l radiotele%?qgiel scanning for ava'&able %gchnologies for

! . ) ) ind a radio ne to stan far altérna
service; registering and ¢amping the ta |o%\fe oneona re%rreo? ra&ot&ep one system;

establishing by the raafi@iRipRBABS FYEAMFHENS foSEHHB ECCRI¥RaRESCFRIERIGIEBEAREING for the
radiotelephone; and sistié@lteanaig tephnaligyoscansiftg isroisaipigdathietctshivietepbonicesceiving
paging messages fr the.radi . ' tion paging
messages addresse té rt}ﬁj\(—g’ﬁ r%a% ;g 5‘8 ﬂ?ovr@ﬁ%%f%i%r%gt% ?é@ﬁ%gg;%ﬁéﬁeﬁe ggﬁ&? : the

lep .
radiotelephche scanAY8rRAYRELARCY Qi RBIBRMRIF LN BB A BHSLNRIGIB HMEarrently
repeating any pagingesiabished pdfixedsstbtbdbe shaliotede pinoheadbrivaspestfatioranpei@b@5 the
scanning step; the bgsestrfigAJAPHIESGEK ff ALBRIGHRRIBE HEONLthB " BEIAlsisRIYpNe for

paging messages adt ressed to thé radiotelephone and retaining the radiotelephone on an active list.

30 6 MAY 2005 & steps of.
powering 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



14 8. The method of claim 7, wherein after the establishing step, further comprigingsa/step©f detecting
if service has been lost on the current network whereupon continuing at the previous scanning step. 5
9. The method of claim 7, wherein the registering step includes registering on one of a GSM
radiotelephone system and a ANSI-136 radiotelephonéd%ystem. 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. 6 MAY 2005 15 METHOD FOR A
RADIOTELEPHONE TO SCAN FOR ALTERNATE RADIOTELEPHONE SYSTEMS ABSTRACT OF
THE DISCLOSURE 5 Bnidtaduatiosl efvilya radidrerephafiertthecesiabriahierg atersfudielephone

systems, where eactbﬁeﬂiulanga@j&r@be@m«ae@mgemrmmhae beeﬁsoemmmeemrenhic area and
each cell has a bas | i i s a first step 10 (304)
Qe %%H{p wo 8Vé‘3f88rP§%F{?eﬁ’1e% \é?lﬁf‘e ext fhi g&ﬁ

of registering the radiotel ne onara ne sys em des establishing (306)
whether alternate technology scanning has been enabled for the radiotelephone. If alternate
technology scanning is @liSdi#edethedadiotaiephpowbeesieitke pag)sigrinestayexciuoiesthe base station

and acknowledges thg, B@&‘ bn Bsee s adiresheRicp %@gg%‘féﬁpﬁﬁa%@&@l f gdternate
technology scannlng a blgd r&g?lzé} the radiotelephone scans (314) for an alternate technology
while the base statioft |§ 6 én messages addressed to the radiotelephone and ignores a
lack of acknowledgement from the radiotelephone for paging messages 20 addressed to the
radiotelephone. 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.





