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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 radio access technology
availat'bl(-::_;= in a given location. In particular, the GAIT specifications allow for a
30  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 station on the selected network while these scans of alternate
technologies are in progress. Specifically, when a mobile station is operating
35 as a GAIT compliant handset, and has obtained service on a GSM-based
(900MHz, 1800MHz or 1900MHz) network, the scan of ANSI-136 technology
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65 to provide this performance improvement with relatively simple hardware and
software and with little or no additional cost.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 illustrates the prior art paging interaction between a GSM mobile
70 and a base station;
FIG. 2 illustrates the paging interaction between a GSM mobile and a
base station, in accordance with the present invention;



Al'lowi ng for alternate technol ogy scanni ng provi des several advantages.
These advantages include, but are not limted to, the foll ow ng exanpl es.
The 100 nm¥Y@PE3M t can scan for avail abl e higher prioritypesPusecaiasi thin
anot her technol ogy. The nobile unit can scan for alternate service within
anot her technol ogy. Scanning can reduce rQam ng charges. The nobile unit
can be required to perform scans due to ogerator requi renments, thereby
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present invention, respectively. In FIG 1, six steps are shown with tine
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required to perform scans due to operator requirements, thereby improving

network operations. In addition, different networks can provide different

105 services that can be used beneficially by the mobile unit.
The present invention provides two methods to perform 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




WO 02| 3787-4 5 se station in this node controls the ATS indicator for the
nmobile unit. At the 145 ba start the base station instructs the nobile that
ATS is di wapdextsfior exanple, ' an ATS when it is indicat edecTibsm/ 4o
preferred preventing the nobile from doi ng since there may be i medi ate
comuni cati ons needed between units at ajll zation, although it should be
recogni zed that ATS can be enabled at stait initi In the second step) the
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gp this operation. During this time, |n the next two steps, the base statlon sends
two paging messages addressed to the mobile unit which are not received by
the mobile unit (circled area). In the GSM system, if a page addressed to the
mobile unit is not acknowledged the base station will likely re-page the mobile.
135 If a second page is not acknowledged, the base station may remove the mobile
unit from its active list, and only pages other active mobile units in the area (last
step). When the mobile unit completes its ATS, it does not know that it has
been removed from the active list and the base station will no longer address
the mobile in paging messages. In this case the mobile unit, to reestablish
140 communication, must re-initialize with the base station.
In FIG. 2, five steps are shown with time proceeding from top to 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
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In an alternate nmethod of the present invention, the nobile 240

r adi ot el ephone ski ps the background scans in certain limted scenarios, in
such a wawd deat7st4he principle of a GAIT conpliant M5 i s natcmosmuerised.
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295 predeterm ned nunber of tinmes or for a predetermned tine, transferring
to voice mail or dropping the call for exanple, if necessary. If the nobile
finds thawoesrer4i s no alternate service, the nmobile unit KiTay1ganped 404
on its existing network. However, if the location of the network indicates
that ATS is not allowed, 300 the nobil e radiotel ephone will continue with
its normal nonitoring of paging blocks fromthe current network 416 while
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In an alternate method of the present invention, the mobile
240 radiotelephone skips the background scans in certain limited scenarios, in such
a way that the principle of a GAIT compliant MS is not 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
245 radiotelephone searches for alternate technology service when obtaining
service on a certain 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
250 would detect the presence of a certain GSM 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



the base station ignoring a | ack of acknow edgenent fromthe 340

radi ot el ephone for pagi ng nessages addressed to the radiotel ephone. 2. 'The
met hod of wel@®i3ns7d, wherein before the registering step, fuCTHEOLETRPri Sing

the steps of powering up the radiotel ephone, and scanning for 345 avail abl e
al ternate technol ogies for service. 3. The nethod of claim1, wherein after
the establishing step, further conprising a step of detecting if service
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GSM900 and GSM1800 networks are present. 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 turns
ATS on or off as needed.
270 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. When the mobile has
completed its scan, it registers, if necessary, and camps 404 on the best
275 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 acknowledgement to paging messages. During operation, the
radiotelephone normally detects 408 whether it has lost service on its current
280 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 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
285  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.
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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 cover all modifications of
315 the invention which fall within the broad scope of the invention.
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registering the radiotelephone on a radiotelephone system;

establishing whether alternate technology scanning has been enabled for
the radiotelephone; and
330 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;
335 the radiotelephone scanning for an alternate technology;
the 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
340 radiotelephone for paging messages addressed to the
radiotelephone.

2. The method of claim 1, wherein before the registering step, further
comprising the steps of powering up the radiotelephone, and scanning for
345 available alternate technologies for service.

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
whereupon continuing at the previous scanning step.
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a on cgrze- of a GSM radiotelephone system and a ANSI-136 radiotelephone

system.

5. The method of claim 4, wherein the scanning step includes an 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.
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: geographic area, each cell having paging and voice communication and a
5 radio coverage area established by fixed site base stations, and each base
station operable to send paging messages to radiotelephones, the method
comprising the steps of:
powering up the radiotelephone;
scanning for available technologies for service;
10 registering and camping the radiotelephone on a preferred radiotelephone
system;
establishing whether alternate technology scanning has been enabled for
the radiotelephone; and
if alternate technology scanning is disabled:
15 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 technology for service;
20 the 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
25 radiotelephone and retaining the radiotelephone on an active list.
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9. The method of claim whereln the registering step includes registering

on one of a GSM radiotelephone system and a ANSI-136 radiotelephone
system.

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



