1 Methods and Applications for Supporting Radio Access System Selection by Multi-Mode Mobile
Stations Field of the Application This application relates generally to radio access 5 system
selection by multi-mode mobile stations. Background Multi-mode mobile stations are mobile
stations (MS) that have the capability to access different types of radio access technology (RAT)
networks. Existing multi-mode 10 mobile stations incluge mobile stations with a combination of Global
System for Mobile Communications/General Packet Radio Services (GSM/GPRS) and Code Division
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Multi-mode mobile stations are mobile stations

{MS) that have the capability to access different types of
radio access technology (RAT) networks. Existing multi-mode

10 mobile stations include mobile stations with a combination
of Global System for Mobile Communications/General Packet
Radio Services (GSM/GPRS) and Code Division Multiple Access
{CDMA) capabilities, and mobile stations with a combination
of GSM/GPRS/Universal Mobile Telecommunications System

15 (UMTS) and CDMA capabilities, and combinations that include

wireless large area networks (WLAN) capabilities.

System selection algorithms provide an MS a method
of finding a network best suited to the services subscribed
to by the MS. System selection algorithms are used in every

20 RAT. The network can assist the MS in selecting a suitable
system such as GSM/GPRS, UMTS and CDMA. For example, in
existing CDMA wireless systems, the MS uses an operator-
supplied list called a PRL (Preferred Roaming List). The
PRL describes which systems are permitted to be used and

25 their asscociated priority in terms of preference, which
systems are prohibited, and whether a system is considered
as home or roaming. The PRL can be pre-provisioned during
manufacture, or dynamically downloaded from the network via
an over-the-air provisioning protocol, for example IS-683

30 OTASP/OTAPA. PRL is stored in the non-volatile memory of



the MS or Removable User Identity Module (R-UIM). In existing GSM/GPRS/UMTS systems, instead
of PRL, a PLMN (public land mobile network) list stored on the subscriber identity module (SIM) or a
universal subscriber identity 5 module (USIM) card is used by the network to indicate a preference of a
system to the MS. PLMN list includes home PLMN, operator-controlled PLMNs and user-controlled
PLMNSs. GPRS and UMTS are an evolution of &SM. Although Gsm/GpRS and UMTS use
different radio access technology, in 10 some embodiments they are treated as a single category in

terms of netWEﬁQa%yiﬁjQOﬁ%p&?atﬂﬁ}éSB?%%%?&%%E@’%%W%K EE _e_aUCI‘B;\/IA nEp{vork, SID
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(MCC) and the Mobile Network Code (MNC) identifies the associated PLMN or carrier. Within a
PLMN, a LocaisinAidayCBae WLACY 30 ¥derifies the idtfdis edvéred1ssrd gRenivMSTIVIER (mobile-

services %Nitgm%ggnt?ﬂgwr{:%ggﬁi%reggé@)b§U%marMetwork0£‘8 brgad aspectof the

application may provide a method for selecting a system comprising: a multi-mode 25 mobile station
performing mBKESH6dE3FStef{ séleEliGH 68ing A MiRi-Mdde sY5EM sébtidn algefimbxane function

of multi-modepgyaylaydpiormation g mpiiTacde pmariavsiniormation comising g pifaity of
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GSM/GPRS and UMTS use different radio access technology, in

10 some embodiments they are treated as a single category in
terms of network acquisition since they share the same core
network. In a CDMA network, SID ({system identifier)
identifies the associated CDMA carrier or operator and
typically covers a large geographical area. The Network

15 TIdentifier (NID) is a subset of SID and covers a smaller
region such as an area covered by one MSC. In a
GSM/GPRS/UMTS network, the Mobile Country Code (MCC) and the
Mobile Network Code (MNC) identifies the associated PLMN or
carrier. Within a PLMN, a Location Area Code (LAC)

20 identifies the region covered by a given MSC/VLR {(mobile-

services switching center/visiting location register).
Summary

One broad'aspect of the application may provide a

method for selecting a system comprising: a multi-mode

25 mobile station performing multi-mode system selection using
a multi-mode system selection algorithm as a function of
multi-mode overlay information, the multi-mode overlay
information comprising a plurality of associations, each
association being between a respective set of systems that

30 serve at least a common geographical area, at least some of
the associations being between systems using differing radio

access technology.



In some embodiments, the multi-mode overlay information may comprise timing information in respect
of searches to be conducted for systems, and wherein performing system selection comprises
performing searches for systems 5 in accordance with the timing information, wherein the timing
information is provided in respect of some but not necessarily all of the systems, and the timing
information includes an indication of for which systemstiming information is provided, wherein the
indication of for which 10 systems timing information is provided comprises a respective bit for each

system indicating the pres nce/absen(ge 05 H%%%@ggrq@}go%@img@{agnavﬂl ay In some

embodiments, wherein mu fi-mode over ay Information comprises priority information for each system
15 that prioritizeSsystemoof mach assowatioss ahdwitegeibnthe rmaltirmodé mobdlesstatiorpgerforming

multi-mode sgsetggﬂc%elgctp& ysing & muliimgde system. selgction,algoriihm a5, oekian.of
multi-mode overlay m?ormatlon comprises: having acquired a system included in one of the sets of 20
systems of theyatkinmedd eveday infomiatiohe peRediEalFatempBaRg fBeen et t6 AAGKRF system in

the set oksysigma DBYAGMBIGNGS PHORY AN i BATIRKBERKIERHT Ihai8 2 a:Digher priority
system, the method may further comprise: if the system that has been acquired is 25 the highest
priority systeraigiine gieRosysidn @fou Resitoihgthé SyseprPRran fffe aRdtfe. LUt nof some
embodiments, the methqd (ayfurther ¢eapuse;themultismedeyaokilerstation secsaiving e
multi-mode overlay information over the air. 30In some embodiments, receiving the multi-mode
overlay informa5oH e\ te alrAay b ifAcedrdbAte Withthe FUFHETST the FoiRNving tables: 4 Table

A Field Length{b$mation is provided, wherein the indication of for which
10 systems timing information is provided comprises a
respective bit for each system indicating the

presence/absence of timing information for that system.

In some embodiments, wherein multi-mode overlay

information comprises priority information for each system

15 that prioritizes systems of each association, and wherein
the multi-mode mobile station performing multi-mode system
selection using a multi-mode system selection algorithm as a
function of the multi-mode overlay information comprises:
having acquired a system included in one of the sets of

20 systems of the multi-mode overlay information, periodically
attempting to connect to another system in the set of
systems having a higher priority than the particular system
if there is a higher priority system, the method may
further comprise: if the system that has been acquired is

25 the highest priority system of the given system group,

monitoring the system in an idle mode.

In some embodiments, the method may further
comprise the multi-mode mcbile station receiving the multi-

mode overlay information over the air.

30 In some embodiments, receiving the multi-mode
overlay information over the air may be in accordance with

the format of the following tables:



num overlay group 4 Table B Field Length(bits) Group id 4 System id See Table C Specific info See

Table D

Table A

Field

Length (bits)

num overlay group

4

Table B
Field Length (bits)
Group id ' 4
System id See Table C
Specific info See Table D
Priority 1
More:1
Same: 0
Search time 7
Table C
Type Specific Record Value
GSM 0
CDMA 1
WLAN 2
UMTS 3

Table D

Type Specific Record

Length (bits)

PLMN LAC type PLMN:24
LAC:16
SID_type SID:15
NID:16

SSID type 8

In some embodiments,

the method may further

comprise the mobile station transmitting multi-mode

capability information.




Priority 1 More:1 Same:0 Search time 7 5 Table C Type Specific Record Value GSM 0 CDMA

10

15

20

25

30

In some embodiments, transmitting multi-mode
capability information may comprise: transmitting at least
one bit for each of a plurality of radio access technologies
indicating whether each radio access technology is

supported.

In some embodiments, transmitting at least one bit
for each of a plurality of radio access technologies
indicating whether each radio access technology is supported
may comprise: transmitting at least one bit for each of

CDMA, GSM/GPRS/UMTS, and WLAN.

In some embodiments, the method may further
comprise: if CDMA is supported, also transmitting at least
one bit indicating support for each of CDMA 1x and CDMA
1xEVDO individually; if GSM/GPRS/UMTS is supported, alsco
transmitting at least one bit for each of GSM, GPRS, and
UMTS individually.

In some embodiments, transmitting at least one bit
for each of a plurality of radio access technologies
indicating whether each radio access technology is supported
may comprise: transmitting at least one bit for each of GSM

and WLAN, with an assumption that CDMA is supported.

In some embodiments, OTASP {over the air service
programming) /OTAPA {over the ailr parameter administration}
messages may be used to request and transmit multi-mode

capability information.

In some embodiments, transmitting at least one bit
for each of a plurality of radio access technologies
indicating whether each radio access technology may be
supported is performed in accordance with the format of the

following table:



1 WLAN 2 UMTS 3 Table D Type Specific Record Length(bits) PLMN LAC type PLMN:24 LAC: 16
SID type SID:15 NID:16 SSID type

5

10

15

Type Specific Record

Value

GSM/GPRS/UMTS Support 0: GSM/GPRS/UMTS not supported
1: GSM/GPRS/UMTS supported
0: 1x/1XEVDO not supported

CDMA_ Support

1: 1x/1xEVDO supported

WLAN Support

0: WLAN not supported
1: WLAN supported

Reserved

In some embodiments,

if CDMA is supported, the

mobile station may transmit multi-mode capability

information in accordance with the format of the following

table:
Type Specific Record Length (bits)
CDMA 1X 1
1X EVDO 1
Reserved for future type of CDMA &
technelogy
In some embodiments, if GSM/GPRS/UMTS is
supported, the mobile station may transmit multi-mode
capability information in accordance with the format of the
following table:
Type Specific Record Length (bits)
GSM 1
GPRS 1
UMTS 1
In some embodiments, the multi-mode capability
overlay information may comprise timing information in
respect of searches toc be conducted for systems.
Another broad aspect of the application may

provide a method comprising: a system preparing multi-mode

overlay information,

comprising a plurality of associations,

the multi-mode overlay information

each association



8 10In some embodiments, the method may further comprise the mobile station transmitting

multi-mode capability information. 5 In some embodiments, transmitting multi-mode capability
information may comprise: transmitting at least one bit for each of a plurality of radio access
technologies indicating whether each radio access technology is 5 supported. In some

embodiments, transmitting at least one bit for each of a plurality of radio access technologies
indicating whether each radio access technology is supported may comprise: transmitting at least one

bit for each o, 10 GEMAGSM{GPRILIMIS  3od WIAN syst dhmsomeemBadipents, the method

may further comprise: if CDMA is supported, also transmitting at least one bit indicating support for
each of CDMASR &hd THWAREASOIhaRit Ry iFESM/GPRIRATSTOBEpREtéd Salso 15

transmitting af least9ne béfar eachef GSMiGRRSy and MTSindividuakyring riyseme

embodiments, transmitting at least one bit for each of a plurality of radio access technologies

indicating whéREP&5clt FEdie ateess tebhfodys FEBuSFaES0 My BB bAsEIthsHiRhy 2 least

one bit foieagh, eHeoM and WLANL withct assusptiondhat CDMA is supported. In some
embodiments, OTASP (over the air service programming)/OTAPA (over the air parameter

administration) messages may Qg Hlljés,eg [p request @Sng tE%ésnI}ilte %(I)thmlggyg %Su%%%aebglity information.
comprise: the system receiving the multi-mode capability
information from the mobile station; wherein multi-mode
overlay information comprises customized multi-mode overlay
10 information for each mobile station that includes only
systems of radio access technologies supported by the mobile

station.

Another broad aspect of the application may

provide an apparatus comprising: a multi-mode system

15 selection function for performing multi-mode system
selection as a function of multi-mode overlay information,
the multi-mode overlay information comprising a plurality of
aséociations, each association being between a respective
set of systems that serve at least a common geographical

20 area, at least some of the associations being between
systems using differing radio access technology; a memory
for storing multi-mode overlay information; and a wireless
access radio for accessing systems having one or more radio

access technologies.

25 In some embodiments, the multi-mode system
selection function may comprise at least one of a radio
access technology specific network selection function for
performing network selection for a given radio access
technology and a multi-mode network selection function for

30 performing network selection from a plurality of different

radio access technologies.



In some embodiments, transmitting at least one bit for each of a plurality of radio access technologies
indicating whether each radio access technology may be supported is performed in accordance with
the format of the 30 following table: 6 Type Specific Record Value GSM/GPRS/UMTS_Support O:
GSM/GPRS/UMTS not supported 1: GSM/GPRS/UMTS supported COMA Support 0: Ix/IXEVDO not
supported 1: Ix/IXEVDO supported WLAN_Support 0gWLAN not supported

10

15

20

25

In accordance with an embodiment of the
application, multi-mode overlay information may be provided
to multi-mode mobile stations. The multi-mode overlay
information provides a list of networks or systems for
various radio access technologies that are available in an

overlapping geographical area.
Brief Description of the Drawings

Embodiments will now be described with reference

to the attached drawings in which:

Figure 1 is a block diagram of a multi-mode mobile

station according to an embodiment of the application;

Figure 2 is a block diagram of a multi-mode mobile
station operating in CDMA and GSM/GPRS/UMTS modes according

to an embodiment of the application;

Figure 3 is an example of a table containing

multi-mode overlay information;

Figure 4 is a set of tables showing how the multi-

mode overlay information of Figure 3 can be downloaded;

Figures 5A and 5B are a set of tables showing
example data structures for a mobile station to signal to a

system what its multi-mode capabilities are;

Figures 6A and 6B are a set of tables showing
example data structures to aid a mobile station in selecting

a system;

Figure 7 is a detailed flowchart of an example

method of performing system selection;



1: WLAN supported Reserved In some embodiments, if COMA is supported, the mobile station may
transmit multi-mode capability information in accordance with the format of the following 5 table:
Type Specific Record Length(bits) CDMA 1X 1 1X EVDO 1 Reserved for future type of CDMA
technology :

Figure 8 is a block diagram of a multi-mode mobile

device according to an embodiment of the application;

Figure 9 is a block diagram of a multi-mode mobile
wireless device according to an embodiment of the

5 application;

Figure 10 is a block diagram of an example mobile

communication device; and

Figure 11 is a flow chart of a general method of

preparation of multi-mode overlay information.
10 Description of Embodiments

Referring now to Figure 1, shown is a block
diagram of an example of a mobile station 8. The mobile
station 8 has a memory for storing radio access technology-
specific network selection information 10,..,12 for multiple

15 radio access technologies. In addition, for each radio
access technology, there is a respective radio access
technology-specific network selection algorithm 14,..,16.
Also shown is multi-mode overlay information 18 which is
stored in a memory on the multi-mode mobile station 8, and a

20 multi-mode system selection algorithm 19. The mobile
station 8 of course has other functionality not shown in the
interest of simplifying the drawings. This would include,
for example, access radios, processors, memory, antennas,
etec. The radio access technology-specific network selection

25 algorithms 14,..,16 and the multi-mode network selection
algorithm 19 can be implemented using one of a suitable

combination of, for example software, hardware and firmware.

In operation, for each radio access technology
(RAT), the radio access technology-specific network

30 selection information 10,..,12 and the radio access



6 In some embodiments, if GSM/GPRS/UMTS is supported, the mobile station may transmit
multi-mode  capability information in accordance with the format of the 10 following table: Type
Specific Record Length(bits) GSM 1 GPRS 1 UMTS 1 In some embodiments, the multi-mode
capability overlay information may comprise timing information in respect of searches to be conducted
for systems. 15Another broad aspect of the applicatiofgnay

technology-specific network selection algorithm 14,..,16 work
in concert in a conventional fashion to perform network
selection for that technology. At the same time, the muiti-
mode network selection algorithm 19 operates as a function

5 of the multi-mode overlay information 18 to perform network
selection where a choice between multiple different radio

access technologies needs to be made.

Referring now to Figure 2, shown is a particular

example of the multi-mode mobile station of Figure 1 where

10 the mobile station in Figure 2 is generally indicated at 25
and is equipped to operate using a CDMA radio access
technology and a GSM/GPRS/UMTS radio access technology. For
GSM/GPRS/UMTS, the mobile station has a GSM/GPRS/UMTS PLMN
list 20 and for CDMA, the mobile station has a CDMA PRL 22.

15 There is a GSM/GPRS/UMTS network selection algorithm 24 that
operates to perform network selection using the
GSM/GPRS/UMTS PLMN list 20, and there is a CDMA network
selection algorithm 26 that performs CDMA network selection
using the CDMA PRL 22. Also shown is multi-mode overlay

20 information 28 and multi-mode network selection algorithm 30
that perform selection between CDMA and GSM/GPRS/UMTS radio

access technology.

Referring now to Figure 3, shown is a very

specific example of multi-mode overlay information organized
25 1in a tabie 41. This table contains a number of systems

organized into overlay groups, two 40,42 shown in the

illustrated example. Each overlay group represents an

association between a respective.set of systems. Each

system of the set of systems includes one or more different
30 RAT types. Therefore, in some implementations, more than

one system in a common geographical area may have a same RAT



provide a method comprising: a system preparing multi-mode overlay information, the multi-mode
overlay information comprising a plurality of associations, each association 7 being between a
respective set of systems that serve at least a common geographical area, at least some of the
associations being between systems using differing radio access technology; the system sending the
multi-mode overlay 5 information to the mobile statiory | In some embodiments, the method may
further comprise: the system receiving the multi-mode capability information from the mobile station;

wherein multiyade oyeayinfoymafloncamerises usiomized ulineds qysday 46 jafprmagon for
each mobile station that includes only systems of radio access technologies supported by the mobile
station. iramatRePBroagvasprtt sivthesipplication may provide an apparatus comprising: a

multi-mode system 15 selection function for performing multi-mode system selection as a function of

multi-mode overlay informatiga, thegnultisamogde oveday:ifermation-aampasing enplHeality afy s
associations, each association being between a respective set of systems that serve at least a
e

common geograpffAl 24 Area SHGER S0 IR HERGiatione beihyiFwWaER S stems using
differing radiopacesss tgehnplQoy: i eaore farstanng Metti-sodesaerialy iTfonmatiex-agslia wireless
access radio for,gccessin%systems having one or more radi]g ccess te hnologées. ZSIQ some,
embodimentst the MBiItERdde Sy3RHH selectibh Fh AR R&y cORPHSE at 1845t ORE PR Adf access
technology spetific retwoneselestiamiunciion for perfaiming hewarkmselefior fana fiveéasadio

access technology and a multi-mode netwgrk selectiqn fungtign for 30 performing ne k,selection
from a pIuralifE}b% a%l‘ﬁ%aﬁ{e fadic’ d Clens%steckg( (ﬁ%gelléls?ﬂépe Lk 1A %ccgcor%o%%%é%%% aEgl %erﬁﬂbodiment of
the applicatiod omultitmede Hxetlay inforrétiaomayrbetBrovitkedtto Meld-mbde mygislecstations. The

multi-mqde overlaynformation Brovides aiist SRR OrkSISYSIUPELOt ypes might for
example include CDMA and GSM, GPRS, UMTS and WLAN. In some
embodiments GSM/GPRS/UMTS are grouped together as a ;ingle
system type. More generally, any appropriate mechanism of

identifying the various system types can be employed.

15 The first overlay group 40, identified by “0” in
“Overlay Group Number” column 45 contains three different
systems, namely a CDMA system, a GSM system and a UMTS
system. Specifically, as identified in the “Specific Info”
column 49 these are CDMA system with SID/NID (system

20 identifier/network identifier) (6,1), GSM system with
MCC/MNC/LAC (mobile country code/mobile network
code/location area code) 350/22/2, and UMTS system with
MCC/MNC/LAC 350/22/3. The second overlay group 42
identified by “1” in “Overlay Group Number” column 45

25 contains three systems, these consisting of a CDMA system, &
GSM system and a wireless LAN. Specifically, as identified
in the “Specific Info” column 49 these are CDMA system with
SID/NID (6,2), GSM system with MCC/MNC/LAC 350/22/3, and
WLAN system with an SSID (service set identifier). For each

30 of the systems, there is a respective set of identification
parameters. In the particular example illustrated, for each

CDMA system the identification parameters include the SID



5 various radio access technologies that are available in an overlapping geographical area. Brief
Description of the Drawings Embodiments will now be described with reference to the attached
drawings in which: 10Figure 1 is a block diagram of a multi-mode mobile station according to an
embodiment of the application; Figure 2 is a block diagram of a multi-mode mobile station
operating in CDMA and GSM/GPRS/UMTS modes acggrding to an embodiment of the application;
15Figure 3 is an example of a table containing multi-mode overlay information; Figure 4 is a

set of tables showipg bowsthe mylfj-ragde oxgid¢iniRMalion:af£igurgi3 ¢an he downloaded; Figures

5A and 5B are a set of tables showing 20 example data structures for a mobile station to signal to a

system what §'Atith-fictRtdepaonrieaapéers foridiies 6RMnFEBRE aldt bitsnIE§8howing
example datagiecligs {0 &idR Mobilestalion il SRPGINGRE PYsien; £pEigune ifiswhdetailed
flowchart of an_example method of performing system selection; 9 )
illustrated example, the identification parameters include
5 +the MCC, the MNC and the LAC. In some embodiments, the
identification parameters for the GSM/GPRS/UMTS system
include only the MCC or the MCC and the MNC. Finally, for a
wireless LANs the identification parameters consist of the
SSID. In some embodiments, the multi-mode overlay
10 information includes intra overlay group priority
information as indicated at column 44 in Figure 3. Any
appropriate mechanism for indicating the relative priority
of the systems within an overlay group can be employed. 1In
the illustrated example, only two different priorities are
15 1listed, and these priorities are in respect of sequentially
ordered records within the table. More particularly, a
“more” indication for a given system means that system has a
higher priority than the previous system in the table, while
a “same” indication for a given system means that system has

20 the same priority as the previous system in the table.

In overlay group 40 of the illustrated example the
system with the highest priority (CDMA) has an Intra-Group
Overlay Priority identification “more” and the other two
systems (GSM, UMTS) have an Intra-Group Overlay Priority

25 iddentification “same” as they have a similarly lower
priority. 1In overlay group 42 of the illustrated example
the system with the highest priority (CDMA) has an Intra-
Group Overlay Priority identification “more”. A system
(GSM) with priority lower than the highest priority system

30 (CDMA}), but higher than the systerr with the lowest priority
(WLAN) also has an Intra-Group Overlay Priority

identification “more”. The system with the lowest priority



Figure 8 is a block diagram of a multi-mode mobile device according to an embodiment of the
application; Figure 9 is a block diagram of a multi-mode mobile wireless device according to an
embodiment of the 5 application; Figure 10 is a block diagram of an example mobile
communication device; and Figure 11 is a flow chart of a general method of preparation of
multi-mode overlay information. 10 Description of Embadiments Referring now to Figure 1,
shown is a block diagram of an example of a mobile station 8. The mobile station 8 has a memory for

storing radio aggess egholagy-specific ReWIRTk Selection Iforrmatian, 19 qed2 for uitiple, 15 radio
access technologies. In addition, for each radio access technology, there is a respective radio access
technology-spexafitenetwork selection algorithm 14,...,16. Also shown is multi-mode overlay
information 18 which is stored in a memory on the multi-mode mobile station 8, and a 20 multi-mode

system selection algorithm 19. $bgdnehilecstatieon8of cedesertas-athesfnciionalityypot shown in the
interest of simplifying the drawings. This would, include, for example, access radips,, processors,

memory, antenhEe BRETRB ralic atiess F@%ﬁ%ﬁ)g&/‘-“sf&%‘ﬁﬁ:tﬂﬁ% 8&1eER&T 25 Higorithins 14,...,16
and the naulti-smedepewdrk selestian algasitirs IQ=carvheliraplemeried usingoane efa suitable
combination of, for example software, hardware and, firmware. .In operation, f%r each radio

access techn&BS TRAT) the radfbi&tEesE 18R ogy s petifichaliiork 38 Setedtion it MRation
10,...,12 and the radiscaesgssdiltdectmnplagyespeicificgetiveflo selettiomalgorithmddd, o fl Gowork in
concertin a copy nti.onéll fashion to perchrm etwork selecfgon for that technolfgy..At the same time,
. at 1 lqates aP aﬁ]u Timer va u? Or eXamp in
the multi-modé network Seléction algorithm 19 operates as a function
minutes. In some embodiments, the timing information is a
10 set of bits that indicates an actual timer value, for
example in minutes, offset by a predetermined value. For
example, if a timer will not have a value less than 2, then
the timer value can be offset by 2 (i.e. timing information
equals the timer value to be used minus 2) so that fewer
15 bits are used to convey the timing information. 1In some
embodiments, the timing information is a set of bits that
index into a table previously stored on the mobile station

containing a set c¢f timer values.

In some embodiments, the timer information is in

20 respect of each system identified in the multi-mode overlay
information. In some embodiments, the timer information
indicates for a given system, while that system has been
acquired, how often to search for a system with higher
priority than the given system and with a different RAT than

25 the RAT of the given system. An example of this approach is
shown in Figure 3 in the column 46 entitled “Higher Priority
Network Search Time (example 1)”. Column 46 contains a
parameter that indicates for each system listed in the table
how often to look for a higher priority system. For

30 example, the parameters specific in the table stipulate that
while a given mobile station has acquired the UMTS system

identified by MCC = 350, MNC = 22 and LAC = 3, the mobile



5 of the multi-mode overlay information 18 to perform network selection where a choice between
multiple different radio access technologies needs to be made. Referring now to Figure 2,
shown is a particular example of the multi-mode mobile station of Figure 1 where 10 the mobile station
in Figure 2 is generally indicated at 25 and is equipped to operate using a CDMA radio access
technology and a GSM/GPRS/UMTS radio access teghnology. For GSM/GPRS/UMTS, the mobile
station has a GSM/GPRS/UMTS PLMN list 20 and for CDMA, the mobile station has a CDMA PRL 22.

15 There s 2 GSVIGRRSYNTS petwark seiqeignaloarifim, 24 el goetgles o gerorm network

selection usin LMN list"20, and there is'a CDMA network selection algorithm
26 that perfortist CEMeA heRAGYk iaahectionassing tiecCDMMPRS -22 IAisé Bhewdiads tnult-inode overlay

20 informatiog 28,and. mult mpge: nafwopssplectinn.algorithsn 39 thatperfopm; selegtion; hehween

CDMA and GSM/GPRS/UMTS radio access technology. Referring now to Figure 3, shown is a
very specific Bdrhple sftratitionode dvesapinfsithdtion Sralniséd 2¥inrablet41ethib Yablecontains

a numbersof systaygs ofganized it QUeRAN-groups, W AQ4R showrinithe Hlusirated example. Each
overlay group represents an association between a respective set of systems. Each system of the set
of systems inéREed oheBrarordifEichy 30 XA TR pEsh Fhefdres K E6Me Hhpldtientations, more

than one system N3 camRPgaagyaphical-areq may have asame Rl 4 1atype callawing the mobile
station to select a particular RAT in one of several systems. The table 41 has columns

identified wittPREXERGS IhbEx TAS*ERENAT GrBfp RIANEEE 28, anfta i ERUp T PHORG™ 44, "Higher

Priority Netweyk 19garek Jime dexaippleckls 46 aneh &lighesdPriority Network Search Time (example 2)"
47. Another column with a heading "System Info" includes the further headings "System Type" 48 and

"Specifi¢ Info" 49. The "System type'. column 48 identifies the t of. 10 system for each, system
listed. Tilé system types m%ﬂ%fog’rge%(%msﬁfes Fnecrflusde CBMAERd I\(?Idg%ﬁ‘gésﬂ an LAN. In
some embodiments GSMIGRR S/BMT Sodretdreupeditagetiperiasra singiey system ype. More generally,

any appropriate mechanism of identifyin vari em tyf b irst
overlay groupsf(iiig(élr?tﬂ’iedoﬁ:y Ofolﬁ éxga}gﬁle Q{'g?é’%%&n WSS Al %%@Pé%%ﬂ'%ng{g}s
system. In other embodiments, only the highest priority.

system is searched for.

15 In yet another implementation, for each system
listed, multiple timers are specified each specifying a
search period for a respective higher priority system than

the listed system.

In some embodiments, the timer information is in
20 respect of each entry in the table to be searched for. In
some embodiments, the timer specifies for a given type of
system included in the overlay information, the time between
searches of this type of system that the mobile station is
to use when searching for this type of system as a higher
25 priority system than the current system. An example of this
is shown in Figure 3 in the column 47 entitled “Higher

Pricority Network Search Time (example 2)”.

Column 47 contains a parameter that indicates for
each system listed in the table how often to look for that
30 system as a higher priority system. For example, the

particular parameter values in the table stipulate that so



"Overlay Group Number" column 45 contains three different systems, namely a CDMA system, a GSM
system and a UMTS system. Specifically, as identified in the "Specific Info" column 49 these are
CDMA system with SID/NID (system 20 identifier/network identifier) (6,1), GSM system with
MCC/MNC/LAC (mobile country code/mobile network code/location area code) 350/22/2, and UMTS
system with MCC/MNC/LAC 350/22/3. The second ovgtlay group 42 identified by "1" in "Overlay
Group Number" column 45 25 contains three systems, these consisting of a CDMA system, a GSM

system and a,wireless LAN. Specifically, As i ifled in "qRecific. Info’ column 49-these are CDMA
system with él BN Da%,f), <_(’3]§I\673Insylélﬁal:r}% @%hg&%%%h%&é%%c §50/22/ ; aﬁ%(a\i/v[pﬁﬁl system with an
SSID (servicessettigentifict): FoF RABA BO-of €d systemsntisrées araspgautivelset bflideadficdtion

barameters. 1adhe PRAIUISXeMARHUGTRIEd: (K Ageh COMA SKVBING daniification parameters

include the S 2 and the NID. In some embodiments, the additional identification parameters for the
CDMA systerfs includerthie, MST e the MINC SHorasachab S VRGPRS/UMIT $3§steftin the illustrated

example.dhe equlication prramgigradycldn S e ey e MINC gnd fhakdGhda same
embodiments, the identification parameters for the GSM/GPRS/UMTS system include only the MCC

or the MCC aagdid MNC thinafipMosa siirTessitAN MG WG (fidstion pararetdrd corft of the
SSID. In somg smiedients; the apitiimedeveday A0-nformatan ingjudesinyrawqyeriay group

priority information as indicated at column 44 in Figure 3. Any appropriate mechanism for indicating

the relative piifty YREELAfstem3 WA 4R oFBR&Y grdliddh e Bmpldyed: 1 thE MBsFaRESkample,

only two diffegent prigdtias,aests fisted rand,thesgdyriorities aee i respealafseasgntially aisiered
records within the table. More particularly, a "more" indication for a given system means that system
has a higRer BHrR} tRarseRpBYibBSRFSERT e table, while a "same" indication for a given

system means that system has 20 the same priority as the previous system in the table. In
overlay group 40 of the illustratetdrezarplectiersystem withsthe dighest pindityy CDMAFhas Bon

inira-Group Overiay Prion IeRL LN IANe AR NP ehNe ¥R MPGRY, UM Tkipve an
Intra-Group O%rl%y o y y ’ v

information is provided for some networks, and one or more
bits are used to signal the presence or absence of such

15 information. A specific example of this is given below in
Table 13 of Figure 6B. With such an approach, timing
information is not included for certain entries in each
group, for example the highest priority entry. In some
embodiments, default values (that might for example be

20 defined per RAT type) could be used for subsequent entries

if the timing information were not included.

In some embodiments, upon power up when a multi-
mode mobile station is turned on, the multi-mode mobile
station will search for a suitable system by looking for a

25 RAT that matches the most recently used RAT, for example if
the mobile station has a valid acquisition history that
includes recently used RATs. Otherwise, the mobile station
will use a default RAT search setting to look for a suitable
system. The radio access technology specific network

30 selection algorithm is used at this point.

A specific usage scenario will now be described

with reference to the wvalues in the table of Figure 3,



25 identification "same" as they have a similarly lower priority. In overlay group 42 of the illustrated
example the system with the highest priority (CDMA) has an IntraGroup Overlay Priority identification
"more". A system (GSM) with priority lower than the highest priority system 30 (CDMA), but higher
than the system= with the lowest priority (WLAN) also has an Intra-Group Overlay Priority identification
"more". The system with the lowest priority 13 (WLAN)}has an Intra-Group Overlay Priority
identification "same". In some embodiments, the multi-mode overlay information includes

timing information that, if] 5 timi f seakc o.he. t r vario m types.
This timing in r%%ggé%%%cic %ﬁh\/%’%ﬁ%‘é&% In%%ﬁéé}mggé%r%%rjﬁg E\%%n‘}fﬁg i%}%%%tﬁon isa
set of bits thafindizates:amptrial tifhet valuen foffexampié inmimstesmadsome entboeimehts ] the

fiming informationis &1, of bitehatipdicates.ar agtal tpee gl forigxampla frLminutes, offset

by a predetermined value. For example, it a timer will not have a value less than 2, then the timer

value can be effedrioy ﬂiellinﬁﬁ@ﬁﬁbrrﬁ@t@rﬁe@@tﬁéfﬁm‘émvé@§36_ Uéil%”edtrlﬁﬁjt%.%o that
fewer 15 hits grg used to.convey the iming, infarmation; I, some eMbediments, Ibe figing infggnation

is a set of bits that index into a table previously stored on the mobile station ¢ontaining a set of timer

values. In sorfi€ EiibdiirhBntSOnRTtmEr MFsmtbaibar 20 46spdctof BakH d¢stehridbatified in the
multi-mode ovexlay infosmatian dpeoms, smbediments hedimerinfarmatigpdrdicates for a given

system, while that system has been acquired, how often to search for a system with higher priority

than the givePaydtd@dirwitha difermt Rier Hahot he RATH brd §RRNSYREM DAn example of
this approachiis, sRewR 41 Higure BHinthe sokunmat entitied 1Highss RrertydNawark Seaseh Tine

(example 1)". Column 46 contains a parameter that indicates for each 35ten_1_ listed in the table how
often to Iddk 18F& HigterdfBniyFSistéMe FEPY8 eXYMRT the bhraBetd Bpacifid i the'thbR stipulate
that while a givea nealvilenstatiam hasasguiced theddMJisk syisterm, identifiaadays MEG £a36bMNC = 22
and LAC = 3, the mobile 14 . . . .

then checks the multi-mode overlay information to see if

there are any higher priority systems. It can be seen that

in this case, since CDMA 1s the most preferred system, the

15 mobile station will camp on the CDMA system without need to

look for other systems.

On the other hand, if the default RAT setting of
the mobile station is GSM/GPRS/UMTS, the mobile station will
search for the GSM/GPRS/UMTS system based upon the

20 GSM/GPRS/UMTS PLMN list first. If the mobile station is at
overlay group “0” as defined in “Overlay Group Number” 45,
the mobile station acquires a GSM/GPRS/UMTS system and reads
“System Info”, in particular the “Specific Info” 49 to
retrieve MCC/MNC/LAC information. With MCC/MNC/LAC

25 information available, the mobile station knows the
available RAT in the area by checking the multi-mode overlay
informaticon. Specifically, assuming the mobile station has
acguired the GSM/GPRS/UMTS system with MCC/MNC/LAC =
350/22/2, RAT type information can be found in the multi-

30 mode overlay information in association with overlay group
“0”. Since there is a CDMA system (namely the system with

SID/NIDb = 6/1) indicated to be the most preferred system,



station will look for a higher priority system of a different RAT type every five minutes. In this case, it
will search for the CDMA system. Similarly, while a given mobile station has acquired the GSM system
identified by MCC 5 = 350, MNC = 22 and LAC = 2, the mobile station will look for a higher priority
system (the CDMA system in the illustrated example) every ten minutes. This approach provides the
flexibility of providing a different timer value even for systems of the same RAT. 10For such systems,
in some embodiments, when the timer expires, all of the higher priority systems are searched for, for

example startinqwith the highest priority systep 1o oiter, embadiments, anly, the-highestpriarity
system is seatér?:%eérF ?o%gﬁgr%;g%%né?her?mplzér%entat%ln,pfor each syst%m listed, multiple timers are
specified eachspetifyingasiesech pericP¥g snespettive higher priority system than the listed

system. In some embodiments, the timer information is in 20 respect of each entry in the table to be

searched for. In some embedimgnts,thg timer spegifiesifoca ohsendype of systerringluded-in the
overlay information, the time between searches of this type of system that the mobile station is to use

when searchf§46r (ARPAbE ot s§EEANal AWiGher2 S ERGT sTSERT AP tHRSR e Sy steh® An
example gf thissisushovaoin Hgwrerdin theggolemn Axentiited "Higherdyiariy NedwerkeSearch Time
(example 2)". Column 47 contains a parameter that indicates for each system listed in the table

how often to BHR fdrtRat-80 QyStat aRaY g A BiibTi? S5dta i FoP 2kampi® & patiidifrBifameter

values in the tahig stirdatavthat se divlongassa gtvestHnebideystasion has not acquired the CDMA
system with SID/NID = 6/1, the mobile station should search for the CDMA system with SID/NID = 6/1

every 5 minutes. Similarly, R%tl_%nrg s %\ﬁe_&r{‘i’%%ét%%ﬂ% réq‘.tation is powered up,

a first step 705 is a decision step for determining if a

10 default mode setting is CDMA. If the default mode setting
is CDMA (yes path), the multi-mode mobile station attempts
to acquire a CDMA system using a PRL at step 710. Step 715
is another decision step to determine whether a CDMA system
has been acquired. If a CDMA system has been acquired (yes

15 path), the multi-mode mobile station determines system
information from the overlay parameters table, for example
SID/NID information at step 720. Step 725 is a decision
step following step 720 to determine based on overlay
parameters for a common geographic area whether other RAT

20 systems are available. If other RAT systems are available
(yes path), step 730 is a decision step for determining if
CDMA is the most preferred RAT of those systems available.
If CDMA is the most preferred RAT {yes path) then the multi-
mode mobile station monitors the CDMA system in an idle mode

25 at step 735. 1If CDMA is not the most preferred RAT (no path
of step 730) then the multi-mode mobile station performs a
periodic search to find a most preferred RAT system at step
740. If other RATs are not available (no path of step 725},
the multi-mode mobile station monitors the CDMA system in

30 the idle mode at step 735.

If the default mode setting is not CDMA (no path

of step 705), step 745 is a decision step for determining if



5 acquired the CDMA system with SID/NID = 6/1, and has not acquired the GSM system with
MCC/MNC/LAC = 350/22/2, the mobile station should search for the GSM system with
MCC/MNC/LAC = 350/22/2 every 10 minutes. As the UTMS system has the lowest priority, there is no
time indicated for how 10 often a search is performed. In some embodiments, respective
timing information is not provided for each and every pgtwork; rather, timing information is provided for
some networks, and one or more bits are used to signal the presence or absence of such 15

information. A,SeRGHI SARRIEOIINES glven PRI R SRR 6f Fionte O Wilksughan
approach, timing information is not included for certain entriés in each group, for example the highest
priority entry.ivgdemeseraBbdiaRiEY BETsulavalagsthad midhtder Brample e 20definéd per RAT

type) could be seq,for,subsequent gntries if the ming. information.were notingluded. In some

embodiments, upon power up when a multi-mode mobile station is turned on, the multi-mode mobile
station will seGftffoP BB systdrfmyusakitigdorraiy RAT that matcheS YR nfigs Fedently used

RAT, for gxample if,the moRile staygn has %@'@gﬂuﬁ%on( Ristrydhatdrcludes regenfly used RATS.
Otherwise, the mobile station will use a default RAT search setting to look for a suitable system. The

radio access ttPRolols Jpetific HAABIKSY sdiBctdt hiyRritih ISUBE® at thigpEntre @ A specific
usage scenariswilgrov periescabed withysfergnee torihe values indhgtablenfdigurep16

specifically with regard to "Higher Priority Network Search Time (example 1)" 46, in which it is
assumed that’the mébife §t&fdiF haB adetRulf RATC%E A BFEDMAROThe RidHie RIGIHV &l search for

a CDMA systaaihasedrinep the GDNEMY ERisimstiibtheysebile Bladopdsin aveflayrargup "0Fas
defined in "Overlaé/ Groullg Number" 45, the mobile station acquijres the CDMA system and reads

"Systemtfhfo'2 irPPAHEERP HHEHSH YRR DS IR TR SIBIRAS inf8FRa®sH: T thisRkample, it is
assumed thatdfie tnekhitledt0 stationacguies die GEMARYsien wits /N Irs ik A\WEh the SID/NID

information thus_obtained., the mgbile station thten chec s_tre1e .n%ulti-meode overla inf{prma}ion to see if
there are any'“fﬁd‘ﬁ’é? ptf‘hﬁlt)? %’?srt . RIBABESSh haPirtthis SdseT SR ED THEHbS
preferred systantdhadbimnbide statiop Wik campioh theCCRNFP Bypstoni\Bithguiterdiadoak tor other
systems. On the other hand, if the default RAT settl oéﬁgg mobjle station is . .
GSM/GPRS/L?ﬁﬁ'%, Telriobrie spgtlo W% search I%r?he ggpw S if’é SyS emr[:l)aseé upon the
15 station at step 780 enters a GSM/GPRS/UMTS Limited Service
mode. A Limited Service mode, sometimes referred to as an
S0S mode, is an emergency mode in which the mobile station
is only allowed to make calls for emergency services. Step
765 is a decision step following step 760 to determine based
20 on overlay parameters for a common geographic area whether
other RAT systems are available. If other RAT systems are
available (yes path), step 770 is a decision step for
determining 1f any one of GSM/GPRS/UMTS is the most
preferred RAT of those systems available. If any one of
25 GSM/GPRS/UMTS is the most preferred RAT (yes path) then the
multi-mode mobile station meonitors a given one of a
GSM/GPRS/UMTS system in an idle mode at step 775. If any
one of GSM/GPRS/UMTS is not the most preferred RAT type (no
path of step 770) then the multi-mode mobile station
30 performs a periodic search to find a most preferred system
at step 740. If other RATs are not available (no path of
step 765), the multi-mode mobile station monitors a given

one of a GSM/GPRS/UMTS system in the idle mode at step 775.



20 GSM/GPRS/UMTS PLMN list first. If the mobile station is at overlay group "0" as defined in
"Overlay Group Number" 45, the mobile station acquires a GSM/GPRS/UMTS system and reads
"System Info", in particular the "Specific Info" 49 to retrieve MCC/MNC/LAC information. With
MCC/MNC/LAC 25 information available, the mobile station knows the available RAT in the area by
checking the multi-mode overlay information. Specificgly, assuming the mobile station has acquired
the GSM/GPRS/UMTS system with MCC/MNC/LAC = 350/22/2, RAT type information can be found in

the multi- 30 mode overlay nfoupgaion-ifRssogiaien Withaverlay,araup {9 Sines thete &5,8 SDMA
system (namely the system with SID/NID = 6/1) indicated to be the most preferred system, the

mobile statiortWipRinEysicdic SpatéipseiattiooltRf ragdulethe I BRmesyiiém. one  Figure

7 gives a detgijed exapple forthe muliode mphile station pRKERWR SYstemy salectigrbehavior. An
5 assumption for the Figure 7 example is that the mobile station is a dual-mode mobile station that

supports CDMAHAiGsMIE PRE/YMT § Pitfo seésstebfngbgies2akRr e mtiltRhbdemobile

station is poweset) UPrS fitAIBten: Q% isra dscisipnistap for deterniningrié a, 10 defagiaradgsetting is
CDMA. If the default mode setting is CDMA (%/es path), the multi-mode mobile station attempts to
acquire a CDMALSySterhifding 8 PRIDGt §iép 7aB. Sted?Es T GIHERdedisiohSstEy &5 détermine

whether a CDM/ syaiefi Bas been asquiserhdba GIMASYstens hastheesvacauirgd (yes 15 path), the
multi-mode mobile station determines system information from the overlay parameters table, for

example SID/ABIAAHhAREN BR&fep P38} 228%¢a decision step following step 720 to determine

based on overlay parameters for a common geographic area whether other RAT 20 systems are
available. If other RAT systémssameea vaiiaiold {pespath),t$tep @013 aydeoisionrstapifon determining if

CDMA is the most preferred RAT of those systems available. It CD ) tp ﬁg d RAT (yes
path) thzr&heg%ﬁﬁg%%%%%m%iIetgt%tiglrc? %o%%to%%%l8§WE é?ge%%/%@%%dggzég step 735. If
CDMA is not tHeemasdtrpredervad-RATrwoissth of s@HCRED) thdre tivalm Uitk rrotketmobile station

performs a perigdicsearel 19 g ayoasLyelered AT SYSIMALISRIAL, Ihalper RATS are ot

available (no path of step 725), the multi-mode mobile station monitors the CDMA system in 30 the
idle mode at 18P YBEOTAPA messages include an Overlay Information Download

Request Message and an Overlay Information Download Response

15 Message. In some implementations, an over-the-air
provisioning server (OTA server) may be responsible for
overlay parameter table downloading together with other
over-the-air provisioning parameters (e.g PRL table). For
example, 1f a user dials *228 on a mobile station indicating

20 that the mobile station requires over-the—air provisioning
parameter downloading, the OTA server will download the
overlay parameter table together with other over-the-air
messages to the device. The overlay parameters are

downloaded at one time as a table.

25 Figure 4, shows a very specific example of the

format that might be used for such messages.

Table 1 is an example of a data structure for the
download request message format sent by the network. Table
1 includes an identification of a single field,
30 “num overlay group” which is a number of overlay groups.

Table 1 also defines a specific length of the field to be



18 a default mode setting is GSM/GPRS/UMTS. If the default mode is GSM/GPRS/UMTS at step 745
(yes path), at step 750 the multi-mode mobile station attempts to acquire a GSM/GPRS/UMTS system
using a PLMN list. If a CDMA system 5 has not been acquired at step 715 (no path of step 715), then
the multi-mode mobile station attempts to acquire a GSM/GPRS/UMTS system using a PLMN list at
step 750. Step 755 is a decision step following step 75@, which involves determining if a
GSM/GPRS/UMTS system has been acquired. If 10 a GSM/GPRS/UMTS system has been acquired

(yes path), th ti- e e ion rmi sy [ [o) ing. the: I arameters
table, for exar%”lgtil M}g}gﬂmw}@é\c %ftc%m%‘?{o%%ﬂs%gﬁ %tggrf gé(%{ M/Ggggl%%ﬂ%%\g{:ryns%as not

been acquired fwo pagrdfastépT5Epeld fiudti-mode mobile 15 station at step 780 enters a
GSM/GPRS/UMTS Limited Service mode. A Limited Service mode, sometimes referred to as an SOS

mode, is an emergency moggyin ydich the mobile:sialigns ealy sHowedo maka-eallsfor emargency
services. Step 765 is a decision step following step 760 to determine based 20 on overlay parameters

for a commorg&ograptiedfea hetthis SAREPRATERHIS Sle BGIRBAE IFSREr RAT SStems are
available §yesnpath) skep 770 is a decision step for determining if any one of GSM/GPRS/UMTS s the
most preferred RAT of those systems available. If any one of 25 GSM/GPRS/UMTS is the most

preferred RAT (yes path) t the multi-made obiI%‘ Station monitors,a give f
GSM/GPRS/UMTS systemhfr%]%lgefdr% mode &t g':%% : Ifezfincilriqor?ekct))tE 8%!\%&%’%§lﬁl\%§% ﬁot the
most preferred RAD typep@oapath of stepeti0) then temulispede imebiterstaliey 30saHeFms a

periodic search tQ find.a mast preferr t 740, {f pther-RATs,are pot gyailable (na path of
step 765), thea%glté]r%g%glrﬁlgbill[’e%sﬁaﬁgrﬁ %%t[ﬁ%r%s ?lg%enlc?ne of a GSM/GPRS/UMTS system in the
idle mode at stepF@sLive parameseme emBbdinieas] dvs opataRfsafatibRdriihdudes system

configurgfion [nforpATONJEUIOES dnan ae RATpe fmavallable.gt 3 cedaingeosapticarea. For
example, if only a CDMA system is available or if only a 5 GSM/GPRS/UMTS system is available in
one area, thelesay hfswsaion foyEee SyErends nbyprilderiihige dvésapifordfatioho This

reduces the sjze:Qf the gugrlgyinformalipmibat isfmaipiaitedmat of the “System type”
are further defined in Table 3 of Figure 4. Specific
examples of the “Specific info” are further defined in Table
15 4 of Figure 4. Further parameters in Table 2 include an
intra-group priority “priority” having a length of one bit,
and a higher priority network search time “Search time”

having a length of seven bits.

The “priority” field may include, for example a
20 “1” for “more” and a “0” for “same” in defining the
priority, as described above with regard to Table 1. 1In
some embodiments, the “Search time” field includes a time in

minutes as described above with regard to Table 1.

In some implementations, the “Search time” field
25 1is represented using fewer bits. For example, a 3-bit value
is defined to represent the “Search time” from 1 minute to

64 minutes as follows:



In some embodiments, the overlay information is 10 downloaded to the mobile station using
OTASP/OTAPA (overthe-air service provisioning/over-the-air parameter administration) messages. In
some embodiments new OTASP/OTAPA messages include an Overlay Information Download
Request Message and an Overlay Information Download Response 15 Message. In some
implementations, an over-the-air provisioning server ($TA server) may be responsible for overlay
parameter table downloading together with other over-the-air provisioning parameters (e.g PRL table).
For example, if a user dials *228 on a mobile station indicating 20 that the mobile station requires
over-the-air provisioning parameter downloading, the OTA server will download the overlay parameter
table together with other aver-the-air messages to the deyice The overlay parameters are
downloaded at one time as a table @Stld(ﬁg‘ﬂe shows a Very @Ir{ﬁpﬁir‘ M}IQW the format that might
be used for such messages TaMBY is an example of a data striicture for the gownload
request message format sent by the nefhfbkk. Table 1 inclides an ident#ication of a single field, 30
"num overlay group” whidh is a number %% 8verlay groups] Table 1 also Hefines.a spegific length of the
field to be 20 four bits, biit more generdli/Lthe length of the field is impfmentation specific.

Tables 2 to 4 are examples_of data strudtifes that are included in the dbvnload request message sent
by the 5 network. Table 2 indicafeé®ifor each of thejoverlay grous$ various parameters defining
the respective overlay grgups and definilthe length of the fields of eath of the various respective
parameters. The various parameters indldde a 64

Table 3 contains examples of “System type”

information in which a GSM system has a value of “0”, a CDMA

5 system has a value of “1” and a WLAN system has a value of
“27 and a UMTS system has a value “3”. These values could
respectively be represented by two bit sequences “00”, ™“017,
“10” and “11”. Types of systems are not intended to be
limited to the three types included in Table 12. Other

10 system types may include, for example GPRS and UMTS. The
bit values associated with system type are implementation

specific.

Table 4 contains examples of “Specific info”

information pertaining to a network having the type

15 didentified by the “System type” field described above. 1In
the examples depicted for GSM, the specific information is a
PLMN and a LAC in a “PLMN LAC type” field in which for the
PLMN the field is twenty-four bits and for the LAC the field
is sixteen bits. For CDMA, the “Specific_info” information

20 includes SID and NID type information “sid nid type” in
which for the SID the field is fifteen bits and for the NID
the field is sixteen bits. For WLAN, the specific
information in Table 4 is SSID type information “ssid type”

which is eight bits in length.



10 group identification "Group id" having a length of four bits, a system type "System_type" having a
length of two bits. Specific examples of the format of the "System_type" are further defined in Table 3
of Figure 4. Specific examples of the "Specific_info" are further defined in Table 15 4 of Figure 4.
Further parameters in Table 2 include an intra-group priority "priority" having a length of one bit, and a
higher priority network search time "Search_time" havjpg a length of seven bits. The "priority" field
may include, for example a 20 "1" for "more" and a "0" for "same" in defining the priority, as described

above with regard to Table . Iqhgo% badiments.hg “sgakch. fime;, figldiincludes g fime in

minutes as describgd above with regard to Table 1. In some implementations, the "Search_time" field
25 is representedishsy felvartisitsy #oi examples hasbit Vallabiserfided fo Aéistederttifie

"Search_time from. 1 sinyte (9,64 pinytes @sfalows;« 21 BitWalug Timegninuigs)Q09 1001 2 010

the names and number of bits in the illustrated examples.
5 Furthermore, in some implementations, additiocnal fields to

those described above may be included that include

additional information useful in radio access system

selection,

The overlay group number in Table 1 of Figure 3 is
10 a very specific mechanism of defining an association between
sets of systems that serve a common geographical area. More
generally, the multi-mode overlay information can include a
plurality of associations, each association being between a
respective set of systems that serve at least a common
15 geographical area, and these associations can be defined

using any appropriate mechanism.

As described above, in some embodiments, even
while multi-mode system selection is being performed, system
selection is performed in parallel using a radio access

20 technology-specific system selection algorithm. Thus, while
a mobile station has currently acquired a CDMA system,
multi-mode system selection can be performed to identify an
available GSM/GPRS/UMTS system, and radio access technology-
specific system selection can be performed to select another

25 CDMA system, for example using a PRL-based algorithm.
Similarly, for a mobile station that has acquired a
GSM/GPRS/UMTS sysfem, the multi-mode system selection is
employed to look for a CDMA system, and at the same time the
GSM/GPRS/UMTS PLMN 1list can be used to look for another

30 GSM/GPRS/UMTS system.

Thus, a multi-mode mobile station will perform two

types of system selection: one type of system selection is



4011810016101241103211164 Table 3 contains examples of "System_type"
information in which a GSM system has a value of "0", a CDMA 5 system has a value of "1" and a
WLAN system has a value of "2" and a UMTS system has a value "3". These values could
respectively be represented by two bit sequences "00", "01", "10" and "11". Types of systems are not
intended to be limited to the three types included in Talge 12. Other 10 system types may include, for
example GPRS and UMTS. The bit values associated with system type are implementation specific.

Table 4 contains examples of cSRBEHE: 1105 infprmatnpeAIning 1o, petwark having the type
preferred same RAT system; another type of system selection
is to perform inter-RAT system selection in the overlay
geographic area. In some embodiments finding a most

5 preferred same RAT system 1s performed in accordance with

current standards for CDMA and GSM/GPRS/UMTS.

In some embodiments, where timer values are such

that a search based on the multi-mode overlay information is
to be performed at the same time as a search based on a

10 radio access technology specific search algorithm, priority
is given to the search based on the radio access technology
specific search algorithm. For example, having acquired a
CDMA system, the PRL may specify searching for another CDMA
system at a specific time, and the multi-mode overlay

15 information may specify searching for a UMTS system at a
specific time that is simultaneous with the PRL—bésed
search. In this case, the PRL-based search is given

priority.

In some embodiments, a respective PLMN list is
20 associated with each of GSM, GPRS, UMTS. This might be
stored in a subscriber identity module (SIM) card used in
the multi-mode mobile station for example. In other
embodiments, the same PLMN list can be used for one or more

of GSM, GPRS, UMTS for system selection.

25 In some embodiments, a mobile station’s multi-mode
or multi-RAT capability information is used to support
multi-mode system selection. The information can be
implemented, for example, by adding new CDMA OTASP/OTAPA

messages.

30 A specific example of the mobile station’s multi-

RAT capability information is defined in Figure 5A.



15 identified by the "System_type" field described above. In the examples depicted for GSM, the
specific information is a PLMN and a LAC in a "PLMN LAC type" field in which for the PLMN the field
is twenty-four bits and for the LAC the field is sixteen bits. For COMA, the "Specific info" information
20 includes SID and NID type information "sid_nid_type" in which for the SID the field is fifteen bits
and for the NID the field is sixteen bits. For WLAN, the gpecific information in Table 4 is SSID type
information "ssid_type" which is eight bits in length. 22 It is to be understood that the names

and number of bits of the various fields in, Lahles2. 3,and,4 ape implementation.spegific and not

intended to be limited to the names and number of bits in the illustrated eéxamples. 5 Furthermore, in
some implemaatatibas sddditerd] fiekislb thbad des@Medidiordivay Pedhadded Aed 1Rdnge

additional information siseful fn, radip aceass systemSelerdiono TS PYeHRY oruusayaber in Table 1 of
Figure 3 is 10 a very specific mechanism of defining an association between sets of systems that

serve a commidiFgscsraphMal &fesinfise ehbralySthkenbitpmo it af ABRAatidY can include a
plurality of aspciations. gagh associatiombeing-heiween dsespedivessat of systemssthat serve at
least a common 15 geographical area, and these associations can be defined using any appropriate
mechanism. Ca3PababideschEEd aBsFe MR E®A%E embodiments, even while multi-mode system
selection is being performed, system selection is performed in parallel using a radio access 20
technology-specific systemmsalgationsigdntbiudess Twhilea nebile dtatiahbab chalehdy acquired a
CDMA system, m Itic-imode s¥stem S%Iection can bg CPeéE){ng tgiildeentil%ag aé/a%%tg:le ch o
GSM/GPRS/UM usy%%er%, and Fadio %\‘égegso'fqecﬁnol%gy-spe%ific sysPe Belection can be per}fcormed
to select anot@eMZE PREVIBMSESierd Pith examplVUSNg eelRrREdiased algorithinl Similary foda snobile
station that has acquired SM/GPRS/UMT stem, th jzm system selection.is employed
to look ft(l;?a %ﬁ%%éayrstédraﬁ ,%H at t?% S‘*’;fj}%g ﬁrr?%yﬁgngﬁllrg%%%/%%l%T %%Mﬁ%g'[g(t:rgcn%t(?é used to
look for anothen30TESWKGPRBIOMES:systamther details of which types of

GSM/GPRS/UMTS RAT are supported.

e
n

Referring now specifically to Table 5, there is a

type specific record for each of GSM/GPRS/UMTS, CDMA, and

15 WLAN. Each record has a “value” field that indicates
whether or not that type is supported. 1In the particular
example illustrated, for GSM/GPRS/UTMS, a “0” value
indicates that GSM/GPRS/UTMS is not supported and a “1”
indicates that GSM/GPRS/UTMS is supported. For a value of

20 ™17, Table 7 includes further details of which specific
GSM/GPRS/UTMS RAT types are supported. For CDMA, a “0”
value indicates there is no support for either 1x or 1xEVDO
CbMA, while a “1” wvalue indicates support for one or both of
1x or 1xEVDO CDMA. For a value of “17”, Table 6 includes

25 further details of which specific CDMA RAT type(s) are

supported.

For WLAN, a “0” value indicates that WLAN is not
supported and a “1” value indicates that WLAN is supported.

For the specific example of Table 5, the multi-RAT

30 capability support can be represented by three bits in



23 to perform periodic system selection to find a most preferred same RAT system; another type of
system selection is to perform inter-RAT system selection in the overlay geographic area. In some
embodiments finding a most 5 preferred same RAT system is performed in accordance with current
standards for CDMA and GSM/GPRS/UMTS. In some embodiments, where timer values are
such that a search based on the multi-mode overlay iBfgrmation is to be performed at the same time
as a search based on a 10 radio access technology specific search algorithm, priority is given to the

search based,qn the radip. agaess igehnalogy. Spadific searchAoim. Fer expmplsdipyingsacquired

a CDMA system, the PRL may specify searching foranother CDMA system at a specific time, "and the
multi-mode o¢ElEy B mféidatiohsmayepesifesearching for a UMTS system at a specific time that is
simultaneous with the PRL-based search. In this case, the PRL-based search is given priority. In

some embodiments, a resprativa-PLIVIN fishis 20 asspiates] with eachrof GMsGRRSHMTS. This
might be stored in a subscriber identity module %I\él%%card used in the multi-mode m(gglé,e station for
example. In olErSHBddifentIRhe skt BEMINGEEan DRARRUYOF n8 YPRISTE ofSSiP EPRS,
UMTS forssysterasetasiion i 25leugasee eabodingntsha rpehileistatien's axdtipnede or multi-RAT

capability information is used to support. multi-mode system selection. The information.can he
implemented, ol BR&HpES By a%‘airfg R c%ﬁl#go%s‘r-‘% AP‘?&l%%sgélgeezt?lh Indicahidighe
embodimentsytherhetworlk quenes the mapite staionsmukitR AR edpabiityohy: sendingating

OTASP/OTAPA messages. In so odiments new OTASR/OTAR messages include a
Multi-Mode SV&%E?@éCIe ffor}i:‘(i_?i %@6&0"%‘%130%(3& llhls leavesTsix cbldcs
available for further types of CDMA technology to be

10 didentified.

Referring now to Table 7, this includes further
information where the multi-RAT capability support indicates
that GSM/GPRS/UMTS is supported. In the particular example
illustrated, an 8 bit field is used, with one bit indicating

15 whether GSM/GPRS is supported or not and one bit indicating
whether UMTS is supported. This leaves six bits available
for further types of GSM/GPRS/UMTS technology to be

identified.

The MMSS Capability Request Message is used by the
20 network to query the mobile station's configuration. 1In
some embodiments multi-RAT capability support is one of the
network’s query block types, for example as defined in
Figure 5B. Upon receiving the MMSS Capability Request
Message, the mobile station will respond with the MMSS
25 Capability Response Message indicating its supported multi-

RAT capability.

Table 9 in Figure 5B is another detailed example
of how multi-RAT capability support can be indicated. In
Table 9, there is a type specific record for each system

30 type, namely GSM, UMTS and WLAN, In the illustrated

example, a nine bit field is used, with one bit indicating



5 Request Message and Multi-Mode System Selection (MMSS) Capability Response Message.
Figure 5A includes Tables 5-7, in which Table 5 includes a respective row indicating the support for
each of GSM/GPRS/UMTS, CDMA, and WLAN respectively, Table 6 includes 10 further details of
which types of CDMA RAT are supported, and Table 7 includes further details of which types of
GSM/GPRS/UMTS RAT are supported. Refersigg now specifically to Table 5, there is a type
specific record for each of GSM/GPRS/UMTS, CDMA, and 15 WLAN. Each record has a "value" field

that indicates whether o that i rted. he pattic, e i a Q
GSM/G PRS/@%EA%%I" b%%u%%n%ﬁééi%%%%@ﬁ}é%éﬁs Ug‘léMié% ngﬁéﬁ%oﬁr%ﬁ a}l%q SJE"l?irndicates
that GSM/GPRSIB TMS sisuppored. For avalueoiRere, Pableiniptfiirfesidrtnéed&ails of which

specific GSMGRISIYTMREAT WRes are,gunporiad: Eof GRS, 319" yalue indigatesdhere is no

support for either Ix or 1x O CDMA, while a "1" value indicates support for one or both of Ix or
1XEVDO CDMiAr Fénatiatie 6fyHesTafle 6SMAIGHRS L8MERhE&cddtans 8pWhieh specific CDMA RAT
type(s) are suppostedle i oq.  For WLAN, a "0" value indicates that WLAN is not supported and a "1"
value indicates that WLAN Is supported. 25 total, one bit for indicating whether each of
GSM/GPRS/UTMS, CDMA and WLAN is supported. Referring. now to Table 6, this includes
further information where tﬂ@ﬁﬁlt?ﬁ%TféfﬂaUgilitﬁ?ﬁpﬁ&? R8s 51RatEbMARIs Supp%‘feﬁ. In the
particular exampie diustratechan & hit figlslis Lised - with enehit igdisaing whethardy &VAgS
supported or not, and one bit indicating whether Ix EVDQO CDMA.is supported, This leaves six bits
available for fartHér %@?%ﬁ’ﬁﬂ\ﬂ}&h{éghr%ﬁ&?tolﬁe 520 GOV SURIRRCLRE 521

“UMTS_ SUPPORTED” is set to ‘l’ this indicates that the

10 mobile station is capable of supporting UMTS; otherwise this
field is set to ‘0’. When the field “WLAN_SUPPORTED” is set
to ‘1’ this indicates that the mobile station is capable of

supporting WLAN; otherwise this field is set to ‘0'.

Table 9 is different from Table 5 in Figure 5B in
15 that CDMA is not included and GSM and UMTS are indicated
separately rather than having additional fields to indicate
these RAT types from a group of GSM/GPRS/UTMS. In other
implementations, capability support can be indicated in a
gsimilar manner to the specific combination of Table 9, but

20 with other combinations of RAT types.

In some embodiments, based upon a mobile station’s
multi-RAT capability indication, the system's configuration
downloading could become more flexible. For example, if a
mobile station indicates that it only supports CDMA and

25 GSM/GPRS technology, the system only needs to download CDMA
and GSM/GPRS related system configuration even for areas
that include other radio access technologies. For example,
the system can exclude UMTS information, even if UMTS would
otherwise be included in one or more overlay groups.

30 Referring to Figure 3, a mobile station that has CDMA, GSM
and WLAN capabilities and that does not have UMTS

capabilities is sent a prepared version of the multi-mode



10 identified. Referring now to Table 7, this includes further information where the multi-RAT
capability support indicates that GSM/GPRS/UMTS is supported. In the particular example illustrated,
an 8 bit field is used, with one bit indicating 15 whether GSM/GPRS is supported or not and one bit
indicating whether UMTS is supported. This leaves six bits available for further types of
GSM/GPRS/UMTS technology to be identified. The MMSS Capability Request Message is used by
the 20 network to query the mobile station's configuration. In some embodiments multi-RAT capability

support is one of t etwork' nyhlock types,, for example c@glqgg i Elgure 5By gen receiving
the MMSS ngaébﬁl;%%{%%%st?ﬁ%ésgge, the mobile station Wilfflizspond with the MMSS 25 Capability

Response Messsigenisdicafiy #s apdshddmelizRATEApabiligy.the UMTabRyYS femighreBB is

another dg_taigje‘ge@@%[(?plsroémw,@u[ti-Rﬁﬁich@QA@eggpwgc%Qgi@jgatggrIr}n'ggglgg% there is a
type specific record tor each system 30 type, namely GSM, UMTS and WLAN. In the illustrated

example, a nibertgitield islusad, satPaFaBR Itthc At 26 WHdthéhe SHPRIdHpBFERIGGY, one bit
indicatingswhgther, LLTMS is supported or not, and one bit indicating whether WLAN is supported or
not. This leaves six bits available for further types of GSM/GPRS/UMTS technology to be 5 identified.
When the field "GSM SUPPORTED" is set t0,'1' this indicates that the mobile, station is capable of
supporting GSM: otherwise-thiSREIE iSTRATFWien He Hald vy E’%?ED& is set to '1' this
indicates thatthe 10mebile: sEHoB ixcapablent supgerbng LTS tothesyisedhisdielchiscsei4o '0'.

When the field "WLAN SUPPORTED" is fet to '1'tthis indic{'_fltes t@a;[3 ee@obiligtatioqﬂ.l%gapable of
supporting WEARE ShEHyist i ReId P 586 C 185 FisTifféreRt from Tablg 5 in Figure 5B in

that may be needed by the mobile station to facilitate the
10 mobile station’s system selection or other RAT related

functionality.

With the evolution of wireless systems, more
information could be added to the MMSS overlay information
to facilitate the mobile station to perform system

15 'selection, as well as other multi-RAT associated

functionalities.

The description has focussed on multi-mode mobile
stations that have the capability to access different types
of radio access technology systems. Existing multi-mode

20 mobile stations include mobile stations with combinations of
one or more of GSM, GPRS, UMTS, WLAN and CDMA capabilities.
More generally, other embodiments are applicable to multi-
mode mobile stations utilizing other RAT types, as well as

those listed above.

25 In some implementations a MSPL (MMSS System
Priority List) assists a multi-mode mobile station in
selecting a system. The MSPL is a prioritized list of
cellular systems. In some embodiments, the cellular systems
are CDMAZ000 and non-CDMA2000 systems. 1In some embodiments,

30 once a system is selected, the multi-mode mobile station

follows the standard network selection procedures for the



15 that CDMA is not included and GSM and UMTS are indicated separately rather than having
additional fields to indicate these RAT types from a group of GSM/GPRS/UTMS. In other
implementations, capability support can be indicated in a similar manner to the specific combination of
Table 9, but 20 with other combinations of RAT types. In some embodiments, based upon a
mobile station's multi-RAT capability indication, the sysgem's configuration downloading could become
more flexible. For example, if a mobile station indicates that it only supports CDMA and 25

GSMIGPRS tgghnology 06 sysipe gnlycapersdo downlaad COMA,Ind SEVIGERS relgied system

configuration even for areas that include other radio access technologies. For example, the system
can exclude Wi Mbfdrmisiopeatert B UNIESIOUIG otfeterisechd kel rdedtih Ohe'Grimere overlay

groups. 30 Refering to Figute 3.2 mehil stafiondthat has GAMA: GSM and LA capabilities and
that does not have UMTS capabilities is sent a prepared version of the multi-mode 27 overlay

information e iHciudeedsnPTDNIA, BENFhAE WRAN datemy I THisTiRsifd RRVEomtaid ik

UMTS system from,@yrriaygreup "9 Tdimtedipss dhsmanelstheraie message tength aagd saves
parameter storage in the mobile station's 5 memory. In some embodiments, with the -

knowledge ofidirbBAE SedioRROTBIHRAT Db, tRe EySBAPIGWNBEAY YitfTertS/<tén
configuration sgisaRibernfarmation thatmay be needed by the mobile station to facilitate the 10
mobile station's system selection or other RAT related functionality. With the evolution of
wireless systems, more mf(%rmatlon could be gdggd {o the :%]M%gb vgrlaypfg%mal n t%fgcgltate the

mobile station to perform sysjtg}ﬁrfbs 'selection, as well&s'o fer Muli-RAT associatéd fUnctionalities.

The descriptiarbagfaousied onfmdiitaode mabite istationsstfiat ba vk therddprabilitg td1&a8¢esen
different types. of radio access.technglogy systems, Existing mul '-m%%eczgrqng%i&a%t 'ortl__%include
mobile s?[é/tion%suv%%%m |e?1:a fbtg's of%l%%xopf %grel&égra?%ﬂg,oﬁMTS% WLAN gnf DMA
capabilities. Mdre geineeallypatirerenfodinentsidriecadplicablend maltimods nwbilehstaliiitlutilizing
other RAT typlegbilggveillasa (QS?:,!ISLBQ&QP&/& information related to each of the

MSPL records in the MSPL and Table 12 includes information

further defining the information in Tables 11 and 13.

15 Table 10 is an example of information included in
the MSPL. The example MSPL contains multiple fields that
define the size, particular identification, and number of
records in the MSPL. Table 10 also indicates a respective
size in bits for each field. Particular field sizes are

20 identified in Table 10, but the field sizes, and thus the

overall MSPL size is implementation specific.

A first field in Table 10 is “MSPL SIZE”. The
“MSPL SIZE” field defines the MSPL size. In some
embodiments, the field is set to the total size, in octets,
25 of the MSPL, including the MSPL SIZE field. In the
illustrated example this field is 8 bits in length.

A second field is “MSPL _ID”. The “MSPL_ID” field
defines the MSPL identification. In some embodiments, the
multi-mode mobile station sets this field to a wvalue of a

30 MSPL Identification assigned for the MSPL by the base



25In some implementations a MSPL (MMSS System Priority List) assists a multi-mode mobile station
in selecting a system. The MSPL is a prioritized list of cellular systems. In some embodiments, the
cellular systems are CDMA2000 and non-CDMA2000 systems. In some embodiments, 30 once a
system is selected, the multi-mode mobile station follows the standard network selection procedures
for the 28 selected system to acquire a network. In seme embodiments, the MSPL is sent to the
multi-mode mobile station using OTASP. In some embodiments, the MSPL is retained by the

multi-mode mopile Stgtion when fhe mifti;modermabile siaien Sus fwnedofty In somegrpkodiments,
the timer that was introduced above in relation to Figure 3, provides timing information to the MSPL.

Figures 6A ardBBlificlude Tables 10 to 13, which are examples of data structures used to describe

the MSPL in 10 further detail. Table 10 includes information related to the size, manner of

identification and contents af thgiM3PE i Eables d Ixandil BsmludeEndormatinngelated to each of the
MSPL recordg in the MSPL and Table 12 includes information ﬁthhe£ q?ﬁqgl g the information in
Tables 11 and 181 8PiheBEFS antd G Tf MG At SHIRR R Hed i the %JI?@’I_S.%I% example MSPL
contains multipig Belds yhatdefinedhe size; particelas identiicatian, ardenumbbeef rLorisSH the
MSPL. Table 10 also indicates a respectiv§ size in bits fo&each ield. ﬁgl];ﬂcuIarIITirtlaldC iezes are 20
identified in TEBREFR R HF A& SO AR e hiddvetalt MSPIC siz8 5 implementation specific.

A first field in Tablest( ist MSRk SipEE Titei MERPE SIZES figldudefimesihé MSRh size. In some
embodiments, the field is set to the total size, in octets, 25 of the MSPL, including the MSPL_SIZE

field. In the i_IIustrated exanwlesgg%&i%lgd_s ggﬁj@éer&g_lha MMSS %ﬁ@m@elg&g\ﬁpgp". The_
"MSPL ID" field defines the MSPL identification. In some embodiments, the multi-mode mobile station
sets this field srawmlugoflgble 11. There is an occurrence of the group of

10 fields contained in Table 11 for each of the number of MMSS

priority records defined in the “NUM_MSPL_RECS” field.

A first field in Table 11 is “SYS TYPE”. The
“SYS TYPE” field defines a system type identification. The
system type may, for example be specified in accordance with
15 the entries in Table 12, which is described below. 1In the
illustrated example this field is 4 bits in length.

A second field in Table 11 is “PRI_CLASS”. The

“PRI_CLASS” field identifies a network acquisition priority
for the multi-mode mobile station network selection

20 procedure of a preferred system type. In an example
implementation, four bits are used in the “PRI_CLASS” field.
Table 14 includes a list of options for the “PRI_CLASS”
field. The value ‘0000’ is used for selecting the home
network of the mobile station only, ‘0001’ is used for home

25 network and preferred networks of the mobile station and
‘0010’ is used for any network in the system. In the

illustrated example this field is 4 bits in length.

A third field in Table 11 is identified as
“SYS PRI”. The “SYS_PRI” field indicates the relative
30 priority of systems in the MSPL. 1In some embodiments, the



30 MSPL Identification assigned for the MSPL by the base 29 station. In the illustrated example this
field is 4 bits in length. A third field is "NUM MSPL RECS". The "NUM MSPL RECS" field defines a
number of MMSS system 5 priority records. This field is set to the number of MMSS system priority
records contained in the MSPL. In the illustrated example this field is 8 bits in length. A specific
example of a MMSS priority record is shown in Table 4d. There is an occurrence of the group of 10
fields contained in Table 11 for each of the number of MMSS priority records defined in the

NUM_MSPLBECS fled, 1,1 6 (St flld InTable LLiSCSYSTYBE ', The ISYBTYRE! fel
defines a system type identification: The system type may, for example be specified in accordance
with 15 the entdesd Thbleal 2} Whikh fs.desteibed atuan.dn the Hlusaateccd®mipeiha field is 4 bits in

length. /A second field in Table 11jSSPRL GLASS 5Tbe "BRI GLASS Hisld ideptifigs,a-network

acquisition priority for the multi-mode mobile station network selection 20 procedure of a preferred
system type. Y&t eRafpieinipleidentdtivnl foldMits £0& LB in BIE"PRCELASY fidideTable 14

includes g list of ntiops {Qrthen PRICLASS, fields fbeyalus-'PPQ0Hs usgd faeselesting the home
network of the mobile station only, 801‘ is used for home

type in the table. In some embodiments, the last entry in

the MSPL has the system priority set to ‘0'. 1In the

illustrated example this field is 1 bit in length.

A fourth field in Table 11 is

10 “HIGHER PRI _SRCH TIME”. The “HIGHER PRI _SRCH TIME” field
contains Higher Priority Search Time information. In some
embodiments, the “HIGHER PRI SRCH TIME” field is set to the
time between searches of this type of system that the mobile
station is to use when searching for this System as a higher

15 priority system than the current system. In the illustrated
example this field is 7 bits in length. In other
embodiments, the “HIGHER PRI _SRCH TIME” field may include
timing information having any of the forms described above.
For example, the “HIGHER PRI SRCH TIME” field may only be 3

20 bits in length defining times of 1 minute to 64 minutes as
described above. In some embodiments, any of the previously

introduced search informaticn can be employed here.

Table 12 includes a list of different types of
systems that could be used in the “SYS_TYPE” field in Table
25 11 and 13 and respective four bit values associated with the
different types of systems. In the illustrated example,
CDMAZ2000 has an assocliated value “0000”, GSM has an
associated value “0001” and UMTS has an associated value
“0010”. In some embodiments, the value “0001” is associated
30 with GSM/GPRS. Types of systems are not intended to be
limited to the three types included in Table 12. Other
system types may include, for example WLAN, GPRS, and GSM.



25 network and preferred networks of the mobile station and '0010' is used for any network in the
system. In the illustrated example this field is 4 bits in length. A third field in Table 11 is
identified as "SYS PRI". The "SYS PRI" field indicates the relative 30 priority of systems in the MSPL.
In some embodiments, the 30 relative priority is indicated as 'more’ by a '1' bit or 'same’ by a '0' bit.
For example, for each entry of a '1' the current system {ype is of higher priority than the next system
type in the table and for each entry of a '0' the 5 current system type is of same priority as the next

system type igyie {ahigeld sare embocimenten e asLentey ehe MoRlghas-be systee priority set
to '0". In the illustrated example this field is 1 bit in Iength. A fourth field in Table 11 is 10 "HIGHER PRI

SRCH TIME"sSFRE*HIGHER PRI SRCH TIME" field contains Higher Priority Search Time

information. In some embodiments, the "HIGHER_PRI_SRCH_TIME" field is set to the time between

searches of this type of systemithat thetaabile-statien 49 tp, useywhensearthbay fasthis, system as a
higher 15 priority system than the current system, In the illustrated exagé)é[le g:is field iﬁ‘n? i&s in length.
ti

b
In other embJHRRATE: 1NE "MICHER PRI CSRER FVE® fRniafINd firfg fiftofmaliSn having
any of the forais=dgsatibed @aboye reahexamplemtheg’HlcHERPRb:SREHp TUMEY eldfuay only be 3

20 bits in length definin tim%s of 1 n%nute to 64 minutegoag described ago%e. In som er,&l:i)odiments,
any of the prélidtisly ft'batc8a sBafeniRforatdi tan e Employed fiere."© %" Fabl& 12 includes
a list of differgntdypes:of systemsdhateconid bacisedwtthentSYSnIYPE" fipkldn fiablef8aridland 13
and respectivgéo%bbit valsuegﬁiosggcia}{adrvg%q éh%O ifferent types of systems. In the illustrated
example, CDMA2 bhasalk aSsdciated Vatie "0 0", GSM has an

Table 13 contains the same fields as Table 11 and
10 also includes a “SRCH_TIME INCL” field. The
_“SRCH_TIME INCL” field indicates whether Higher Priority
Search Time information is included for that system or not.
In the illustrated example, the “SRCH TIME INCL” field is
indicated by a single bit. If the single bit is “1”, then
15 Higher Priority Search Time information is included and if
the single bit is “0”, then Higher Priority Search Time
information is not included. The manner of indicating
whether Higher Priority Search Time information is included
for that system or not is implementation specific. In the

20 illustrated example this field is 1 bit in length.

The names of the fields and number of bits of the
fields in Tables 10, 11, 12, 13 and 14 are implementation
specific and not intended to be limited to the names and
number of bits in the illustrated examples. For example the

25 M“MPRI _CLASS” field in Tables 11 and 13 may be referred to as
“PRI_NET”.

Figure 11 will now be used to describe a method
for a system to provide multi-mode overlay information to a

mobile station.



associated value "0001" and UMTS has an associated value "0010". In some embodiments, the value
"0001" is associated 30 with GSM/GPRS. Types of systems are not intended to be limited to the three
types included in Table 12. Other system types may include, for example WLAN, GPRS, and GSM.
31 The values associated with system type are implementation specific. As indicated
previously, in some embodiments, respective timing igfprmation is not provided for each and 5 every
network; rather, timing information is provided for some networks, and one or more bits are used to

signal the presence or absence, pEauch; Prmation o4 spefific g of this is;showy.in Table 13.
Table 13 contains the same fields as Table 11 and 10 also includes a "SRCH TIME INCL" field. The

"SRCH TIMEARRLL Feld imeireated wWpithek MigFerfromyde  Seaickayinid Hpgmdtiss included for
that system ot ok, 10 dhe Ylustrgiad - example Jhes SR(H s T sSINa dield isspdicatad By a single bit.

If the single bit is "1", then 15 Higher Priority Search Time information is included and if the single bit is
"0", then HighRSPYbritg Seareh Finke FRSATa6R iS Abt MEIRIEHE TRE rhifterStiNdicaiing whether

Higher Peority Search Tipaiifarmatierisdaciuded fordhat system-pmal éxnplemenéation specific. In
the 20 illustrated examg%e this field is 1 bit in length. The names of the fields and number of
bits of the fieRIEIRThBIS N RS1DI1PeRHaraRYMprEtReHEtiBA spetifi ahtichotdfteRded to be

limited to the Hemasand pumbes gi/bits inbe dlusyatediexamplesmbaeexamplesthie 25 "PHI CLASS"
field in Tables 11 and 13 may be referred to as "PRI NET".
information may for example take the form of the

associations describe in Figure 3 above.

10 In step 1120, the system sends the multi-mode
overlay information to the mobile station. In some
embodiments, this occurs prior to steps 720 and 760 in
Figure 7, so that the mobile can utilize the multi-mode

overlay information prepared by the system.

15 In some embodiments, the multi-mode overlay
information may include customized multi-mode overlay
information for each mobile station that includes only
systems of radio access technologies supported by the mobile
station, based on multi-mode capability information from the

20 mobile station.

Referring now to Figure 8, shown is a block
diagram of an example multi-mode mobile device 810 adapted
to communicate using circuit switched and packet switched
communications separately or simultaneously, and perform

25 multi-mode system selection using a multi-mode system
selection algorithm as a function of multi-mode overlay
information, the multi-mode overlay information comprising a
plurality of associations, each association being between a
respective set of systems that serve at least a common

30 geographical area, at least some of the associations being
between systems using differing radio access technology.

The multi-mode mobile device 810 has a processor 811 coupled



Figure 11 will now be used to describe a method for a system to provide multi-mode overlay
information to a mobile station. 32 In step 1110, the systems prepares multi-mode overlay
information, the multi-mode overlay information comprising a plurality of associations, each
association being between a respective set of systems that serve at 5 least a common geographical
area, at least some of the associations being betweersgystems using differing radio access
technology. The prepared multi-mode overlay information may for example take the form of the

associations describg i Fiaue &ahave. 1Psiep a0s e wsiem sends the auliigepds,overlay

information to the mobile station. In some embodiments, this occurs prior to steps 720 and 760 in

Figure 7, so tRatlthé TSI &abdtiedhe hastididtelsverldiemrrnatibn repasahy“he system.

15In some emhodiments, the multi-mpde pyerlayipfarmation mayrackide cusigraiged multi-mode
overlay information for each mobile station that includes only systems of radio access technologies

supported by #f8-REBiIERIAIFHCBASED BA iRl Eafalfifty imBRAAkdF IR0 mobile

station. 5 sREFINGNGN §& Figuia 82 50wWR isamlockidiagasn ekanexampia switi-arode mobile
device 810 adapted to communicate using circuit switched and packet switched communications

separately or RHAAEHERISHE 8RE PeRorm 2RRutPmb a8 3 Steh? sEIL8H Bsihg® fhufti-moti2 system

selection algogighia asma-hunctien of multiranagleneueylay infoimatioridbe maultigpeds everlay information
comprising a Slurality of associations, each assocjation bei?% betv‘\@fen a rez%ective set of systems
C

that serve at IN&HEEMATOTESH §8Bgraphital &lfes Rt fIAR( 86mia b the BRESciRisHs Being between
systems using differing radin atcess iechnolagyve in regard to Figures 1 and 2.

10 In operation, the multi-mode mobile device 810 is
adapted to communicate using circuit switched and packet
switched communications separately or simultaneously.
Circuit switched communication may include, for example, a
voice call. Packet switched communication may include any

15 data, for example, streaming video data or VoIP (Vecice over
IP). According to one aspect, the multi-mode selection
function 812 operates to provide the multi-mode mobile
device 810 with functionality of performing multi-mode
system selection using a multi-mode system selection

20 algorithm as a function of multi-mode overlay information
stored in memory 815. An example of how this may be
accomplished is described above with reference to Figure 7.
In some embodiments, the multi-mode selection function 812
is software implemented and may be executed by the processor

25 811. However, more generally, the multi-mode selection
function 812 may be implemented as software, hardware,
firmware, or as any appropriate combination of software,

hardware and firmware.

Referring now to Figure 9, shown is a block
30 diagram of an example multi-mode wireless device 920 adapted
to communicate using circuit switched and packet switched

communications separately or simultaneously, and perform



The multi-mode mobile device 810 has a processor 811 coupled 33 to a multi-mode selection function
812. Also included in multi-mode mobile device 810 is a memory 815 coupled to processor 811. In
some embodiments, the multi-mode selection function 812 includes a RAT Specific Network 5
Selection Algorithm and/or a Multi-mode Network Selection Algorithm described above in regard to
Figures 1 and 2. In some embodiments, the memory &5 includes RAT Specific Network Selection
Information and/or Multi-mode Overlay Information described above in regard to Figures 1 and 2. 10In

operation, e, (ilmedg /e deviee BLA s aeanied 40 camigitisatdipng Laulswitched and
packet swﬂcheg communicati

ns separately or simultaneously. Circuit switched communication may
include, for exaaisled enicelgiir PhbketaswitchBdoRimuniedtion izl nedde arg i data, for

example, streaming. yideo data pf YoIR, {Yqicq over [R). Aeg9rdingro-ana aspectihs multigode

selection function 812 operates to provide the multi-mode mobile device 810 with functionality of
performing mplitmedd systein ssleewormising a-maRichods 29stat ieched 2o dRftRfrasta

function of m%@-%%%d&qwlayéef%@agg;eé&@dﬂ%g@r@%@%m@@fmplg Qi hypmethis may be

accomplished is described above with réference to Figure 7. In some embodiments, the multi-mode

selection funciBABI2AE E6fWare Rapleflent@Rald FRIYhEExddifed BYIRe PrdIESoPS5 B 1.

However, moge.genasallys Jhe sydtimadg;selestianfungtion §18 may-be implepisiied g software,
hardware, firmware, or as any appropriate combination of software, hardware and firmware. Referring

now to FigureT&hBiwhtis 158k S rdgam e etampl Mari-fob WRisrdetrde 920 adapted
to communicatg g Circyitswitched and packebswiteheth 923 and a multi-mode

10 selection function 922. Also included in multi-mode mobile
device 922 is a memory 925 coupled to processor 921. 1In
some embodiments, the multi-mode selection function 922
includes a RAT Specific Network Selection Algorithm and/or a
Multi-mode Network Selection Algorithm described above in

15 regard to Figures 1 and 2. In some embodiments, the memory
925 includes RAT Specific Network Selection Information
and/or Multi-mode Overlay Information described above in

regard to Figures 1 and 2.

In operation, the multi-mode wireless device 920

20 1is adapted to communicate wirelessly over a wireless
communication network, for example a cellular network, using
the wireless access radio 223. The multi-mode wireless
device 920 is adapted to communicate using circuit switched
and packet switched communications separately or

25 simultaneously. According to one aspect, the multi-mode
selection function 922 provides the multi-mode wireless
device 920 with the functionality of performing multi-mode
system selection using a multi-mode system selection
algorithm as a function of multi-mode overlay information

30 stored in memory 925. In some embodiments, .the multi-mode
selection function 922 is software implemented and may be
executed by the processor 921. However, more generally, the

multi-mode selection function 922 may be implemented as



communications separately or simultaneously, and perform 34 multi-mode system selection using a
multi-mode system selection algorithm as a function of multi-mode overlay information, the multi-mode
overlay information comprising a plurality of associations, each association being between a 5
respective set of systems that serve at least a common geographical area, at least some of the
associations being between systems using differing ragjo access technology. The multi-mode wireless
device 920 has a processor 921 coupled to a wireless access radio 923 and a multi-mode 10 selection

funcion 922. lsgpclugedn s moc, gl levcs, 02215 3 pesag 525 coupled 0 processor

921. In some e mehnts, t ti-mode selection function 922 includes a RAT Specific Network
Selection Algedthioi aad/bea Miltisnste AldwoleSeldatien AldrifimrdeaEfbed above in 15 regard to
Figures 1 and 2. In some embodiments, the memory 925 includes RAT Specific Network Selection

Information and/or Multi-magg:.Oyetay-bfounratiandessibedahove inKkegargtofigures 1 and 2. In
operation, the multi-mode wireless device 920 20 is adapted to communicate wirelessly over a

wireless comrABRREHBA MEhbark fot BXaRTpId 8 deNbilaf PREAFIR, FSRGTHE Gt eises=idttess tidio 923.
The multignode Wirgless devire-920 siadapied o semidTicalepbigeitcuitiswitchedudnl packet
switched communications separately or 25 simultanequsly. Ac%g%gg%ﬁ one aspect, the multi-mode

|

selection funciiBfi-g¥2%p YRS tREMuIt-Wisde-Ritdess Yelite e functionality of performing

multi-mode system selection using a multi-mode system selection algorithm as a function of
multi-mode overlay informatief<30rstorechiovmémolii 825 &inldbmes bawo dimeatsb#echkulti-mode

selection UNCHOD PG> SPIUALE IMAIEMENIGA, AT MARe Sesaied bydhe prasesaay 921. However,
more generally, fie multi-mode selection function 922 may be implemented as
implement mobile device related methods described herein.
10 It is to be understood that the mobile device 1000 is shown

with very specific details for example purposes only.

A processing device (a microprocessor 1028) is
shown schematically as coupled between a keyboard 1014 and a
display 1026. The microprocessor 828 controls operation of
15 the display 1026, as well as overall operation of the mobile
device 1000, in response to actuation of keys on the

keyboard 1014 by a user.

The mobile device 1000 has a housing that may be
elongated vertically, or may take on other sizes and shapes
20 (including clamshell housing structures). The keyboard 1014
may include a mode selection key, or other hardware or
software for switching between text entry and telephony

entry.

In addition to the microprocessor 1028, other
25 parts of the mobile device 1000 are shown schematically.
These include: a communications subsystem 1070; a short-
range communications subsystem 1002; the keyboard 1014 and
the display 1026, along with other input/output devices
including a set of LEDS 1004, a set of auxiliary I/0 devices
30 1006, a serial port 1008, a speaker 1011 and a microphone



35 software, hardware, firmware, or as any appropriate combination of software, hardware and
firmware. The devices of Figures 8 and 9 show only functionality relevant to the aspects described
herein. It 5 is-to be understood that practical implementations would include additional functionality to
that shown. Referring now to Figure 10, shown is a block diagram of a mobile communication
device 1000 that may implement mobile device relategiynethods described herein. 10 It is to be
understood that the mobile device 1000 is shown with very specific details for example purposes only.

A processing (eyige @ mgioprogessar.1020) isshown scheralically a5 gourled hehsen a keyboard

1014 and a display e microprocessor 828 controls operation of 15 the display 1026, as well
as overall opéition afithe nRivild eevivecksn®, Heresppnd@Ad actldlibn odReyyanikeiReyboard 1014

byauser. o pethempbie d&)(iﬁ%ﬁ%@&n@aiw@vsmgﬁ@ahmwg elangaledvgically,or may take

on other sizes and shapes 20 (inc clamshell housing structures). The keyboard 1014 may
include a modeseledtibr kg ror GtAdrlhardwers oF séimarciot SRittRirgBEtReeh t&%entry and

te'ephonﬁen}axﬂﬂ@d&g%meeth@deiér.opr%eeﬁ%ﬂ%é, Qtber 28 pags P! fhe mphilgqdevice 1000 are

shown schematically. These include: a communications subsystem 1070; a short-range
communicatiGRPaisysten 1802 Weeniaybbafi cofargagency (RF) communication

device having voice and data communication capabilities. 1In
addition, the mobile device 1000 in some embodiments has the
capability to communicate with other computer systems via

10 the Internet.

Operating system software executed by the
microprocessor 1028 is in some embodiments stored in a
persistent store, such as the flash memory 1016, but may be
stored in other types of memory devices, such as a read only

15 memory (ROM) or similar storage element. 1In addition,
system software, specific device applications, or parts
thereof, may be temporarily loaded into a volatile store,
such as the RAM 1018. Communication signals received by the

mobile device 1000 may also be stored to the RAM 1018.

20 The microprocessor 1028, in addition to its
operating system functions, enables execution of software
applications on the mobile device 1000. A predetermined set
of software applications that control basic device
operations, such as a voice communications module 1030A and

25 & data communications module 1030B, may be installed on the
mobile device 1000 during manufacture. In addition, a
personal information manager (PIM) application module 1030C
may also be installed on the mobile device 1000 during
manufacture. The PIM application is in some embodiments

30 capable of organizing and managing data items, such as e-
mail, calendar events, voice mails, appointments, and task

items. The PIM application is alsoc in some embodiments



the display 1026, along with other input/output devices including a set of LEDS 1004, a set of auxiliary
I/O devices 30 1006, a serial port 1008, a speaker 1011 and a microphone 36 1012; as well as
memory devices including a flash memory 1016 and a Random Access Memory (RAM) 1018; and
various other device subsystems 1020. The mobile device 1000 may have a battery 1021 to power the
active elements of the 5 mobile device 1000. The mohite device 1000 is in some embodiments a
two-way radio frequency (RE') communication device having voice and data communication

capabiliies. 1g.aqdiien. e @89&3@%&0994@%9% eqbodiments has fhe capability o
communicate with other computer systems via 10 the Internet. Operating system software
executed by thetwierdprdédsor 102839 resembedifusdiments-Sorathifa pesisteRestdEEduch as

the flash merﬁ%ﬂ&?&%?@ gwl%gtgg%qlinaq_lge_rsygﬁ§ Jo) Ql%?”‘l%{t%‘%j’i%eéeél,mh as aread only 15

memory (ROM) or similar storage element. In addition, system’software, specific device applications,
or parts thered¥Tiray ba ieepordrly 1oedRbESAovE folbhie Stdiec 508K RTRhey RAM 118, with

Communicatipp sighals teceiued;bysthegpobile,dayies 089 may, plsgdessigraditohe RAM 1018.

20The microprocessor 1028, in addition to its operating system functions, enables execution of
software applatiefsd dhafe YidhicSdd\ics 1 GOUA bRt cteiTtifBd sef8f ¥thnaredshliEafdiis\that

control basic dgyice Operatians: SUCh a3 aOIGe:eNMIICHLIQas nedule 1830A:NE25 a data
communications module 1030B, may be installed on the mobile device 1000 during manufacture. In

addition, a petSotff infBiatisn rahadért BAVTHPPRATBATHIAAE WBR0C may also be installed on the

mobile device 1000 during manufacture. The PIM application is in some embodiments 30 capable of
organizing and managing dasauttemise stcloas eorail; Calesdal evdnidivejcel atadlsaappaintinents, and
taSkHeTaﬁT@%ggﬂéggg %%%EFEﬂ%%"b%%?%%ﬁ&&”@ﬂ%ggbh the communication
subsystem 1070, and possibly through the short-range
communications subsystem 1002. The communication subsystem
1070 includes a receiver 1050, a transmitter 1052 and one or
more antennas, i1llustrated as a receive antenna 1054 and a
15 transmit antenna 1056. In addition, the cocmmunication
subsystem 1070 also includes a processing module, such as a
digital signal processor (DSP) 1058, and local oscillators
(LOs) 1060. The specific design and implementation of the
communication subsystem 1070 is dependent upon the
- 20 communication network in which the mobile device 700 is
intended to operate. For example, the communication
subsystem 1070 of the mobile device 1000 may be designed to
operate with the Mobitex™, DataTAC™ or General Packet Radio
Service (GPRS) mchile data communication networks and also
25 designed to operate with any cof a variety of voice
communication networks, such as Advanced Mobile Phone
Service {AMPS), Time Division Multiple Access (TDMA), Code
Division Multiple Access CDMA, Personal Communications
Service (PCS), Global System for Mobile Communications
30 (GSM), etc. Other types of data and voice networks, both

separate and integrated, may also be utilized with the

mobile device 1000.



37 capable of sending and receiving data items via a wireless network 1010. In some embodiments,
the data items managed by the PIM application are seamlessly integrated, synchronized and updated
via the wireless network 1010 with 5 the device user's corresponding data items stored or associated
with a host computer system. As well, additional software modules, illustrated as other software
module 1030N, may be installed during manufacture. fgommunication functions, including data and
voice 10 communications, are performed through the communication subsystem 1070, and possibly

through the short-range coimunications subsygiem 1902 Hig.commiicalion syhsysigna 10£0

includes a receiver 1050, a transmitter 1052 and one or more antennas, illustrated as a receive
antenna 1054 @reariscaadsthit ArelFa-1056° h a48mBA Stheldbnihaniakéh 3tbsydtem 1070 also

includes a processipgmogule, sughsas agligital signal pracessar (RIRL1@38 anghlogakoscillators

(LOs) 1060. The specific design and implementation of the communication subsystem 1070 is
dependent uptRtHEIZ0 S6ThRRINCAF0A HEBWSKGA Mich ftembbiid aabike7 05 1ERRENIEAHS operate.

For example, {ag gemuunicafionsubsystesa $92Q of theymebite dexicrck00, maykewssigned to
operate with the Mobitexm, DataTACm or General Packet Radio Service (GPRS) mohile data

communicatidtEeRerk 2 8RE 8fsolss B¥EI4REd {0/ 0pSRRS hvithethy o v Aricty oFGoitRe T ©F

communicatiqnsaetworks, sueh ascAdvancedrdokileRhena Bendge AMPR).: Batel Divisien Multiple
Access (TDMA), Code Division Multiple Access CDMA, Personal Communications Service (PCS),

Global Systef48FRBbRE E oIt hitdofS 998 SMICBRC Blier§ 85 BF dakaid vBice networks,
both separatesam rtegated; deayalso heodtilized yathiheaehile deviee 4600 38dyeiwmtk access
may vary depending upon the type of communication system. For example; in the MobitexTM and
DataTAEFm RBidrkE FoBe ¥ &Fikes are registered on the network using a unique Personal
Identification Number (PIN) 5 associated with each device. In GPRS networks, however, network
access is typically associatétl evitma swbstribee ot steatfiatevice 2A GPR S idavidenpessioretypically

e e BTG M U 2% S5O0 YU 1) .
receive communication signals over the communication network
1010. Signals received from the communication network 1010

15 by the receive antenna 1054 are routed to the receiver 1030,
which provides for signal amplification, frequency down
conversion, filtering, channel selection, etc., and may also
provide analog to digital conversion. Analog-to-digital
conversion of the received signal allows the DSP 1058 to

20 perform more complex communication functions, such as
demodulation and decoding. 1In a similar manner, signals to
be transmitted to the network 1010 are processed (e.g.,
modulated and encoded) by the DSP 1058 and are then provided
to the transmitter 1052 for digital to analog conversion,

25 frequency up conversion, filtering, amplification and

transmission to the communication network 1010 (or networks)

via the transmit antenna 1056.

In addition to processing communication signals,
the DSP 1058 provides for control of the receiver 1050 and
30 the transmitter 1052. For example, gains applied to
communication signals in the receiver 1050 and the

transmitter 1052 may be adaptively controlled through



When network registration or activation procedures have been completed, the mobile device 1000
may send and receive communication signals over the communication network 1010. Signals received
from the communication network 1010 15 by the receive antenna 1054 are routed to the receiver
1050, which provides for signal amplification, frequency down conversion, filtering, channel selection,
etc., and may also provide analog to digital conversioR.gAhalog-to-digital conversion of the received
signal allows the DSP 1058 to 20 perform more complex communication functions, such as

demodulation and decading, Jo.a simjler manner, §ignals to be fransmittedto;theiptwgye1010 are
processed (e%?t{r%%%ﬁlét{(%gné? encoo?ed%y tgé DSP 1058 an%)jr are then provided to the transmitter
1052 for digitalkxb®nalog conversion, 25 frequency up conversion, filtering, amplification and

transmission to the communication network 1010 (or networks) via the transmit antenna 1056.

In addition to processing capmanigatign Sigeals, 1be DS 1058 provdesfas cpatrokaithe receiver
1050 and 30 the transmitter 1052. For example, gains applied to communication signals in the

receiver 105054 tHaStrandrSitter 1655 A% 58 atightivRAPCortfiiRiRfbugh’ 3BLitEmMaRd gBin

control algorithms inmlementesdindhe 887 $9%88m 1070 Inadaia computnieatiarh@ode, a received
signal, such as a text message or web page download, is processed_by.5 t?_&com uni%?tion

subsystem 1GFCEPRARE T8 e MiBroprodsssbr $628 Sfhe’retdie d'SghAISE tHeH fubfhbr
processed byghe BaisspH0eassond 028 infaredpsktorthealisplay 1026, eualipinatively teesome other

auxiliary 1/0 devices 1006, A device user may also compose data items, 10 such.as e-mail messages,
Yok ?/z? rocker

using the keyBoSRLAFA 4" 4dor SomB biRdPxiiaRy Yo doviE o0s: $ikh 2% totithYa
switch, a thurde-nheel ar soee otheddrpiecef inputrdenice. I heccompyeseskedatatieenis emay then be
transmitiegl over e communicatiofuaeiuer 1012 viahercomimypisatian 1554 Pa¥aPOL Uk
other auxiliary I/O device 1006, such as a touchpad, a
rocker switch, a thumb-wheel, or some other type of input
device. The composed data items may then be transmitted
over the communication network 1010 via the communication

15 subsystem 1070.

In a voice communication mode, overall operation
of the device is substantially similar to the data
communication mode, except that received signals are output
to a speaker 1011, and signals for transmission are

20 generated by a microphone 1012, Alternative voice or audio
I/0 subsystems, such as a voice message recording subsystem,
may also be implemented on the mobile device 1000. In
addition, the display 1016 may also be utilized in voice
communication mode, for example, to display the identity of

25 a calling party, the duration of a voice call, or other

voice call related information.

The short-range communications subsystem 1002
enables communication between the mobile device 1000 and
other proximate systems or devices, which need not

30 necessarily be similar devices. For example, the short-
range communications subsystem may include an infrared

device and associated circuits and components, or a



In a voice communication mode, overall operation of the device is substantially similar to the data
communication mode, except that received signals are output to a speaker 1011, and signals for
transmission are 20 generated by a microphone 1012. Alternative voice or audio 1/0 subsystems, such
as a voice message recording subsystem, may also be implemented on the mobile device 1000. In
addition, the display 1076 may also be utilized in voicg gommunication mode, for example, to display
the identity of 25 a calling party, the duration of a voice call, or other voice call related information.
The short-range, comymunieations, Suisystam | 092 srables.cupmynisatien bedwasn she-mobig device
1000 and other proximate systems or devices, which need not 30 necessarily be similar devices. For
example, the ehbkt-raage tamhyinsicatvkebubeyserfniydndgdd @@Snfrared device and associated
circuits and components, or a 40 BluetoothTM communication module to provide for communication
with similarly-enabled systefsapd @eVvigsai £ i cat MNitaeng meadificationssandevatations of the
present application are possible in light of the above 5 teachings, It is the eIé re to be understood that
within the scopESTRE apBRAAEH EiRs ARE sﬂB%%%Ha?tejr%%ylgler&%c %%tﬁgr%se’e than as
specifically descsibrdhgeein. #d GLAMS de Adnethod pesfarmeedyamdtirhademobiteistatidne
(8’25’810’92091%%%%)’ E)hfe ?ﬁéhoadp%%@gg%n%laims, the subject matter may be

practiced otherwise than as specifically described herein.



Selecting a first system based on multi-mode overlay information (41), the multi-mode overlay information
(41) comprising: a prioritized list of systems (40,42) that serve at least a common geographical area,;
and priority information comprising a higher priority search time (46,47) associated with at least the
first system; and searching for a higher priority $#stem after a time specified by the higher priority

search time associated with the first system. 2. The method of claim 1 further comprising: storing at
the multi-mode mobile station (8,25,810,920,1000),the multi-mode overlay information (41). 3. The
method of claim 1 or claim 2, wherein the multi-m rlay information (41) comprises:

identification parameters (45,48,49,44,46,47) for each system of the prioritized list of systems. 4. The
method of claim 3, whgigindhe idgptificationy pargmeters (49h{pf At IgaRt one,pede divisignmultiple

access 'CDMA' system comprise at least one of: 42 _a system identifier 'SID'; a SID and a network

identifier 'Nfp2°: 810 n?88ict 0 hery '™ RhERS SO4H RICE and a mobile network code 'MNC'; and

wherein the identification parameters (49) for at least one Global System for Mobile

CommunicationsiGeresal rIPgack(at qulip§ervig9§4%ver§gglg@biIeo;ll'elegammupr{g@gon%%(ﬂ
AGSM/GPRS/UMTS' system comprise at least'one of: an MCC; an MCC and an MNC; and an MCC, an

MNC and h1b841i8H '#8a cddttLAC. t5eThe HEtHodBFSny F¥EEht fYe préfdAhgRlARs, whetdin
multi-mode averiayi infprmation (41) comprises a plurality of group associations, at least one of said group
associations being between a respective set of systems that serve the common geographical area. 6.

The method of any one of the preceding claims further comprising:
a prioritized list of systems (40,42) that serve at least a

common geogr aphi cal area,; and

priority information conmprising a higher priority search tine

(46,47) associated with at |least the first system and

searching for a higher priority system after a tine specified

by the higher priority search tine associated with the first system
2. The method of claim1 further conprising:

storing at the nmulti-node nobile station (8, 25,810,920, 1000)

the multi-nmode overlay information (41).

3. The nethod of claim 1 or claim 2, wherein the nulti-node

overlay information (41) conprises:

identification paraneters (45,48,49,44,46,47) for each system

of the prioritized Iist of systens.

4, The method of claim 3, wherein the identification paraneters
(49) for at least one code division multiple access ‘CDVA" system

conmprise at |east one of:



storing radio access technology specific system selection information for at least one radio access
technology; and performing system selection using a radio access technology specific system
selection algorithm. 7. The method of claim 6, wherein storing radio access technology specific system
selection information for at least one radio access te#Anology and performing system selection using a
radio access technology specific system selection algorithm comprises: 43 for GSM/GPRS/UMTS

storing a public land mobile network 'PLMN' list, and performing system selection using the PLMN list. 8.
The method of cldim™F SWABFeISHELlihgTa first sterf batde! GHTFhu I BUAria, ARMAGN (41)

comprises: NI D attempting to acquire the first system using one of: a most recently used radio access
technology 'RAT' and a default radio access technology (705,745); having acquired
thefirstsystem,determining system information (720,760) from the multi-mode overlay information. 9. The
method of claim £ WREIEi sEQHHiRY f&oﬁlﬁingiori Ny QBmMSmpnged dBRAhRINER R tKere is a
higher priariidesy'siu@; anaracquiring the higher priority system. 10. The method of any one of claims 1 to
7, wherein the multi-mode overlay information (41) comprises timing information (46,47) in respect of
searches to be conducted for systems, and wherein performing system selection comprises performing

searches for systéfifd il Acddrfarl@eRithitheaimMy iRrAERIoH. S11( 4he rh8thodlof LREASE 100%Wherein the
timing info@nalian (4&ykst)eamres avtieasteoneComauseical bith Hiatandicite aRadteal tinRadvalue;

Servi ces/ Uni versal Mobile Tel econmunications System ‘ GSM GPRS/ UMI'S
system conprise at least one of: an MCC, an MCC and an MNC, and an
MCC, an MNC and a | ocation area code ‘' LAC .

5. The nethod of any one of the preceding clains, wherein nulti-
node overlay information (41) conprises a plurality of group
associ ations, at |east one of said group associations being between

a respective set of systens that serve the common geographi cal area.

6. The nethod of any one of the preceding clains further

conpri sing:

storing radio access technology specific system selection

information for at | east one radi o access technol ogy; and

perform ng system selection using a radio access technol ogy

specific system selection al gorithm

7. The nmethod of claim 6, wherein storing radio access technol ogy
specific system selection information for at |east one radi o access
technol ogy and perform ng system selection using a radio access

technol ogy specific system selection al gorithm conpri ses:

for CDVMA storing a Preferred Roaming List ‘CDVA PRL', and
perform ng CDVMA system sel ection using the CDVA PRL;



44 a set of bits that index into a table of timer values. 12. The method of claim 10 or claim 11, wherein:
the timing information (46,47) is in respect of each system identified in the multi-mode overlay information
(41), the timing information (46,47) indicating for a given system, while that system is acquired, at least
one of: how often to search for a system with higRer priority than the given system and with a
different RAT than the RAT of the given system; and how often to search for a system with higher

priority than the given system and with a different RAT than the RAT of the given system, wherein for at
least some systegrtn%r, nf%h’ﬁ@jmrlr&\ﬂﬁo%gﬁbﬂg afe Qﬁgfi'ﬁgd?e%r&ﬂ fHPg'ﬁegp&%\% thhe?lpWrity
system. 13.i Fihe na@ithaeeof olaimn),sybeeeinsel eahiedimirg imdotrnati®hNM6l4B)tis in respect of each

system to be searched for, the timing information (46,47) specifying for a given type of system included in
the multi-mode overlay information a time between searches for this type of system that the mobile station
is to use when sedIehifg P thiSTy 5t BF By dter & ELhighef ity Sy&tel ﬂ%n § ¥R 298k, 14. The
method of anynohéiof radaien® ¢ Ortbal/3 witferemmat i ontl{etlimingnpforaesion (46,47) is provided in respect of
some but not necessarily all of the systems, and the timing information (46,47) comprises an indication of
for which systems timing information is provided. 45 15. The method of any one of the preceding claims,

further comprisin§fé&WhgasnhEmuRE b démobiltitdilditis, 55 81928 1880 Mliti-MobBDverlay
information ¢42hover theedr, wheirein secaivig tlee moltioappde BXErlayaimdorzatest il x oveadhe air

compriseSéE%%%igiqgef(prhﬁﬂ%§y%t%@ of je prioritized list of systems: a group identifier (45)

identifying a group associationi that the systém belongs to;

having acquired the first system determ ning system
information (720,760) fromthe nulti-node overlay information

9. The nmethod of claim11l, wherein searching for a higher priority

system conpri ses:
determining that there is a higher priority system and
acquiring the higher priority system
10. The met hod of any one of clains 1 to 7, wherein the nmulti-node
overlay information (41) conprises timng information (46,47) in
respect of searches to be conducted for systenms, and wherein
perform ng system selection conprises performng searches for

systens in accordance with the timng information

11. The nmethod of claim 10, wherein the tining information (46, 47)

conprises at |east one of:
a set of bits that indicate an actual tinmer val ue;

a set of bits that indicate an actual timer value offset by a

predet erm ned val ue;



a system type (48) identifying a type of the system and at least one identification parameter; priority
information (44) indicating relative priority of the system; search timing information (46,47). 16. The
method of any one of the preceding claims, wherein the multi-mode overlay information (41) for a system
comprises: overlay group information (45) definffy a group association of the system with other
systems in at least a common geographical location; a system type (48) identifying a type of the

system and at least one identification parameter, intra-group overlay priority timing information
(46,47) in respec?o?géapghgg o} byl:%tndtﬁgé beE?st%rﬁg%h% 0? 4 Mi-ﬁ%é&%ystem selection

function means (812,922) for performing the method of any one of claims 1 to 16; a memory

(815,925) for storing mutinp@ds: ovgriayninferpationaths multigheds; gverlay information comprising:
a prioritized list of systems that serve at least a common geographical area; and priority information

comprising a higher priority search time associated with one or more systems of the prioritized list of
systems; and t hewitéless@ccegoracioi(6a3)( 8 akcessing systemspeavingpbneacimosg sadio access

technologigge k-4 SOMPHLET HEAGARIE MRFHAN SIRINGLDrograEy IRsIiUGHONS gxecytpble dya pyocessor

of a computing device for causing said computing device to perform the method of any one of claims 1 to
16. 19. THEOhREHBY G ady*8nd B dIAMS o™ WHerBindinéefirst X55&M it d\stb RAGITRYSAERbM the

highest priositypsysierad, at | east one of:

how often to search for a systemwth higher priority than the
given system and with a different RAT than the RAT of the given
system and

how often to search for a systemw th higher priority than the
given system and with a different RAT than the RAT of the given
system  wherein for at least sone systens, nmultiple tining
informations are specified each for a respective higher priority

system
13. The nmet hod of claim 10, wherein:

the timng information (46,47) is in respect of each systemto
be searched for, the timng information (46,47) specifying for a
given type of systemincluded in the nulti-node overlay information
a time between searches for this type of system that the nobile
station is to use when searching for this type of system as a higher

priority systemthan a current system
14. The nmethod of any one of clains 10 to 13 wherein:

the timng information (46,47) is provided in respect of some
but not necessarily all of the systens, and the timng information
(46,47) conprises an indication of for which systens timng

i nformation is provided.



20. The method of any one of claims 1 to 16, wherein the multi-mode overlay information comprises more
than one radio access technology grouped together as a single system.

45

15. The nethod of any one of the preceding clainms, further
conpri si ng recei vi ng at t he mul ti - node nobi | e station
(8, 25,810,920, 1000) the nmulti-node overlay information (41) over the
air, wherein receiving the nulti-nbpde overlay information (41) over
the air conprises:

receiving for each systemof the prioritized list of systens:

a group identifier (45) identifying a group association that
t he system bel ongs to;

a system type (48) identifying a type of the system and at
| east one identification paraneter;

priority information (44) indicating relative priority of the
system

search timng information (46, 47).

16. The nethod of any one of the preceding clains, wherein the

mul ti-node overlay information (41) for a system conpri ses:
overlay group information (45) defining a group association of
the system with other systems in at |east a conmon geographical

| ocati on;

a system type (48) identifying a type of the system and at
| east one identification paraneter;

intra-group overlay priority timng information (46,47) in

respect of searches to be conducted for systens.

17. An apparatus (8, 25,810,920, 1000) conpri sing:
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a multi-node system selection function nmeans (812,922) for

perform ng the nethod of any one of clains 1 to 16;

a menory (815,925) for storing nulti-node overlay information

the nmulti-nmode overlay information conpri sing:

a prioritized list of systens that serve at |east a common

geogr aphi cal area; and

priority information conprising a higher priority search tine
associated with one or nore systens of the prioritized list of

systens; and

a wireless access radio (923) for accessing systens having one

or nore radi o access technol ogi es.

18. A conputer readable nedium storing program instructions
executable by a processor of a conmputing device for causing said
computing device to performthe nmethod of any one of clains 1 to 16.

19. The nethod of any one of clains 1 to 16 wherein the first

systemis a systemdifferent fromthe highest priority system

20. The nmethod of any one of clainms 1 to 16, wherein the nulti-node
overlay information conprises nore than one radi o access technol ogy

grouped together as a single system



