1 Methods and Applications for Supporting Radi o Access System Sel ection by
Mul ti-Mode Mobile Stations Field of the Application This application

rel ates generally to radio access 5 system selection by nulti-node nobile
stations. Background Multi-node nobile stations are nobile stations (M)
that have the capability to access different types of radio access :
t echnol ogy (RAT) networks. Existing multi-node 10 nobile stations include
nobil e stations with a conbination of G obal Systemfor Mbile
Conmuni cat i Mash&daecandl RepkitatRads0£8er suppertihly! BRES) AbdeSedsyBtemsi on

Mul tiple Access (CDVA) caﬁabilities and nobile stations with a
conbi nation of GSM CPREPERIOB BY| MibbirKode MebidenSEations system 15
(UMFS) and CDMA capabilities, and conbinations that include wreless |arge

area net wogks1aVeANLheaRaRl ichit€en System sel ection al gorithms provide an
M5 a nethod of finding a network best suited to the services subscribed

to by the M5. System selection algorithms are used in every 20 RAT. The
network can assi st tRBiRBapRlick&arnngeaadgist aisheradyst ¢m $ach cagcC8NBEGPRS,

UMTS an CQ¥§1 or. e, .i,n ISt &B%A ireles ystens, the MS uses
an opergtor- sﬁgp Fgéégggﬁ gglpggéé bﬁ@%( reﬁé%%ggagégﬁ%ﬁg List). The PRL

descri bes which systens are permtted to be used and 25 their associ ated
priority iBatkgeeuofl preference, which systens are prohibited, and whet her
a systemis considered as hone or roam ng. The PRL can be pre-provisioned
during manufacture,

over-the-air provisigﬁﬁﬁgxgg g%%kﬁl%gg@éggﬁggeg%%?]t ?§%6%¥%%Epé#iPAénPRL
is stored imsyhenaenh¥obathke cHBARLY i®%y 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 associated 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



2 the M5 or Renovable User ldentity Module (RRUM. In existing

GSM GPRS/ UMTS systens, instead of PRL, a PLMN (public |and nobil e network)
|ist stored on the subscriber identity nodule (SIM or a universal
subscriber identity 5 nodule (USIM card is used by the network to indicate
a preference of a systemto the M. PLMN list includes hone PLMW,
operator-controll ed PLMNs and user-contrdlled PLMNs. GPRS and UMIS are an
evolution of GSM Al though GSM GPRS and UMIS use different radi o access

t echnol ogychénMs 18rsprarceab0di pBALS THBAY iakeMbHeakedragIf) Si Nnghe category
in terms of network acquisition since they share the sanme core network. In
a CDVA netQb%ﬁtlﬁﬁtﬁ?¥3§P8ﬁpr@ﬁtﬁﬂﬁéﬁﬁsrié@ﬁﬁﬁﬁﬂe§ftﬁBLas§o€lMNed CDMVA

carr i er O (BRBLALOL ARGy PLOALLYGRYENS R LBEIE0BATLARNLGRL anBa, The

Net wor k 15 entifirer (NI I's a subset o covers a sma regi on
such as anlaeaaltgvmoédlby emM) MBE. aInnave@ﬁhﬂGBRBbUMESemeﬁWenk;tyhe Mobi | e

Count ry_Code Mobi | e Net wo C |de tifies the
associ at ed™ &kﬁxﬁuggﬂ rF@Fd VFtHFﬁd £ Eﬁ %Hégy %ﬁ écéﬁﬁea(LAKD 20
identifiesptbeeteaEONCE0NEEQHLEN @ogtMethBCVVLBN(ﬁQBk|an&%ﬁébcﬁéme
switching center/visiting location register). Summary One broad aspect of

the appl i cBtMBn #BgrpFovraenarofbedodlMBe sadeyseagcansysidncEifNssi ng: a
mul ti-node 25 nobile station performng nulti-node system sel ection using

a mul ti - mode SySte”‘§§%§C5h Uﬁ&gogkéhghaévélh%ﬁ%h'g% ek, MUhb IR E

overlay information |-nDde over | ormati on conprisin
plurality @$MAGBESiandOHHTSeash daﬁﬁeceatlmadbelagcbeBmﬁenhaoﬂeggectnve set
Of SYSi BB et enBodhefe 8" cheP°h 2 ERTIRAGIGR9LPRNLETE 2LedycEy igast som
terms of netwecrk 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
assocliation 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.



t he associ ations being between systens using differing radio
technology. 3 |In sone enbodinents, the nmulti-node overlay i
conprise timng information in respect of searches to be co
systens, and wherein performng system selection conprises

access
nf or mati on may
nduct ed for
per form ng

searches for systens 5 in accordance with the timng information, wherein

the timng information is provided in r&spect of some but n
all of the systens, and the timng information includes an
for which systens tim ngohdfenwddiigents, PEyi dettivwheaei sveh
for which 10 systens timng information is provided conpris
respect i velibferfatlieadra sy sterpt hae chifhgdt hefopratepelBbse
infornatiqg
over |l ay i AT OF FAt T on conprises priority ornation each
that priorsyszes sybéensonfceashiassopeatbomingndemhehesnfoh
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syst em 3el BRt3EFOERYOFE t ikt Bsthe FiMiRPonn AELROI ¢ YPRDEE

ot necessarily
i ndi cation of
gai/ndi cation of
es a
fe8Chf °fi ni ng

59&%9% Sgétg&dﬁgtégnfof”@?%gﬁgg San&hgfagkgiﬁ%gkfapﬂgn%

system
espatémsnode
g nmul ti - node
o7BFI ay

i nformati on; £ONPT { $ESrmaPENh NYs alsgaﬂsgdaiﬁy%ggbbﬂcbydggmé npgeengt the
or

sets of 20 systens of the nulti-node overlay information, pe
att enpti ngnecesoaneky 2bl apbt hee systemsi nanfietbet tépingysngé

hi gh i ori th th i cul t j f i s:a-hi
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nmonitoring the systemin an_idle node, In sone enbodi nents,
furthekO corprese tHBIRG infaPRRLABB) 18 BFaViERdr ERBPYLAGSE A

respective bit for each system indicating the

presence/absence of timing information for that sy

In some embodiments, whereln multi-mode
information comprises priority information for eac

15 that prioritizes systems of each association, and

riodically

AEMAGYPAg a

gher priority
has been

effogr edpch

t he nmet hod may

e multi-

stem.

overlay
h system

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

systems having a higher priority than the particul

of

ar 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 mobile 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:



node overlay information over the air. 30 In sone enbodi nents, receiving
the multi-node overlay information over the air nmay be in accordance with
the format of the following tables: 4 Table A Field Length (bits) num
overlay group 4 Table B Field Length (bits) Guoup id 4 Systemid See
Table C Specific info See Table D Priority 1 Mre:l Sane:O Search tinme 7
5 Table C Type Specific Record Value GSM O CDMA 1 WAN 2 UMIS 3 Table

D Type Specific Record Length (bits) PLMNLAC type PLWN. 24 LAC. 16 SID type
SID:15 N D16 SSID type 8

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.




10 I n some enbodi ments, the method may further conprise the nobile station
transmtting nmulti-node capability information. 5 |In sone enbodi nents,
transmtting nulti-node capability information may conprise: transmtting
at least one bit for each of a plurality of radio access technol ogi es

i ndi cati ng whet her each radi o access technology is 5 supported. In sone
enbodi ments, transmtting at | east one bbPt for each of a plurality of
radi o access technol ogi es indicating whether each radi o access technol ogy

IS supported nmy coDRrkse &fibbafmbhtBy 8tahemsttang hultfiemodach of 10
CDVA, GSM GPRS/ UMTS, and WLAN. In sone enbodi ments, the nethod pay further
conprise: FRPEDMALEE L0PppEREEBHONANEY EPRREASEfi R§PREMEELLPY BhelBPPT

i ndi cating p t r h_. of ; and SGDMA 45 bX W[ [RVA wal f
G GPRS! RS, Pt sipborTad, 8 S0P 1art datnr | g 5t T oast oa6 brr oPor Seach
of GSM GPR&liaatingMiBethdrvedohl kpdibnasoresetbotinmenyy, isransmitting at
| east ope bit for each of a plurality of radi o access technol ogi es

i ndi cat? ngSWRBPhEFZeach radi o access technol ogy is supported 20 may
conprise: transmtting at |least one bit for each of GSM and WLAN, with an

assunption that CDVAThSs&MppemnbedimkAts)Ne ranbedirenys atOTASEt( ovier bihe air
service programm ng)/ OTAPA (over the air paranmeter adm nistration)
nessages nf9rbeagBedltd PeHuB3LtAnATt FAALRI BCRESEI TREABOL2S1E pability

inforﬂatiOpnd£8a§9§§dﬁﬂgeﬂgﬂeegéh Eaa?aﬁhbkgeg *bchfdibg9ng sbistippbekegach

of a plurality o I 0 access technol ogi es
may comprise: transmitting at least one bit for each of

10 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
1xREVDO individually; if GSM/GPRS/UMTS is supported, alsco

15 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

20 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 alr parameter administration)
messages may be used to request and transmit multi-mode

25 «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

30 following table:



I ndi cati ng whet her each radi o access technol ogy may be supported is
performed in accordance with the format of the 30 following table: 6 Type
Specific Record Value GSM GPRS/ UMIS Support 0: GSM GPRS/ UMIS not supported
1. GSM GPRS/ UMIS supported CDVA Support O: | x/1xXxEVDO not supported 1:

| x/' 1 XEVDO supported W.AN Support 0: W.AN not supported 1: W.AN supported
Reserved I n sonme enbodi nents, if CDMA i s®supported, the nobile station may
transmt rnulti-node capability information in accordance with the fornat

of the foll ow ngype tsphla:fitypedeperci fic Record Lengthydides) CDVA 1X 1] 1X
EVDO 1 Servegsiy AEpR ST U Es T ¥REpOF £ COVA 60 . T €6HNOPRIYUTS SRHE SNBSS FEAL S,
i f GSM GPRS/UMTS is supported, The nobi | ¢ s{atsen/ap¥syoans"shppyLt bgode

capabi | i t y—nfornmatiwgniraccard rthithg,
AR Ay e b e i

embodi nents,—the—multi-rodecapabi-tity —oyerd hELEREY PR
timng information MpAN_Supp

“0: WLAN not supporte
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

5 table:
Type Specific Record Length (bits)
CDMA 1X 1
1X EVDO 1
Reserved for future type of CDMA &
technology

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.

15 Another broad aspect of the application may
provide a method comprising: a system preparing multi-mode
overlay information, the multi-mode overlay information

comprising a plurality of associations, each association



respect of searches to be conducted for systens. 15 Another broad aspect of
the application may provide a nethod conprising: a system preparing

mul ti-nmode overlay information, the nulti-node overlay information
conprising a plurality of associations, each association 7 being between a
respective set of systens that serve at _l|east a conmon geographical area,
at |l east sone of the associations being’between systens using differing
radi o access technol ogy; the system sending the nulti-node overlay 5

i nformat i oneiogt hetwebnl @ seapeohivenssbnefesyedienmentbatt kermet hod may

further t he systemreceiving_the e capabhi
e RCREL R, ratean, PeSTEaBRERA L rerar n e e §ateh o Fh
InfornatlOﬂsgeapét§sﬁscy§&ﬁal%eewaahtsygaemsom@&hqydl@fb@&ﬁ@n&huqe for each
nobil e station that includeS only systens of radio access technol ogi es

supported dgcepe mephnelogyvat kbA. SARGERcFePAAAd 45FeBULER —RECaPFRIEali on
may prQV'93f89m§998£aE83tﬁ?”ﬁ%bgiggst?tgght' node system 15 sel ection

function for per € system ‘selection as a function of
mul ti-node overl ay |nfornat|on, the multi-node overlay information
conprising a pluralitfy ebmeassbodameohs, eaehma$hodimawoﬁuhehag betmeen a

respective set of systens that serve, at ast ¢conmon hi cal
ron at ' Tealbridne bhe: REsheRotrar) BHEtbE iR Ot AGB o L ePaRE Labng

differing yadbenacesnsriemhpabofiybideMIBLY onf;Okhetr@lhngumithtivopede overl ay
information; and a wireless access radio for accessing systens having one

or nore ra@V@rlaEcéggor@@hmgnogp@§r1255|ﬁu§§@@1éﬁﬁo@m#§ﬁr@0dﬁh@Vﬁﬁﬂﬁw-nnde

Systenlo information for each mobile station that includes only
systems of radio access technologies supported by the mobile

station,

Another brcad 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
associations, 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 cne 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.



selection function may conprise at |east one of a radio access technol ogy
specific network selection function for perform ng network selection for a
gi ven radi o access technology and a nmulti-node network selection function
for 30 perform ng network selection froma plurality of different radio
access technologies. 8 |In accordance with an enbodi nent of the
application, multi-node overlay informat®on may be provided to multi-node
nobil e stations. The multi-node overlay information provides a |ist of
networ ks or systens farabcwadknus wadhoaacempsdimehnobdgicke that are

avai l abl e in an overl appi ng geographical area. Brief Description of the
Drawi ngs EAPBHifRRESw MLl RSTIBECJRYEELBEJLIREPRTRELEFeREY PRoPERE  EBFached

dr aw ngs 'E'o"‘fﬁb%i-—ﬂx@dg' Hﬁ%‘féé b%a@i?hg(}k @hégfn@ﬁ‘tfs?f—m%d@%%r%ge_ mobi | e
station according to an enbodi nent of the application; Figure is a block
di agram of iafouhationderovhike st dtisbtnobpeeratwomysi prCBVAtang GSNM GPRS/ UMTS
nodes a cording to gn enbodineg% Bf Ege.a plbcgtion; 15.Fig re.3 i.s an
exanpl e”of VAT taBP et 20NPaRHFRGS HEFPROMBI& Sy EPPLy T Rf 8F RatPon® Flgdfe 4 is
a set of tgptesapponyngebgvaphechul kireanode overlay information of Figure 3
can be downl oaded; Figures 5A and 5B are a set of tables show ng 20
exanpl e data structures for a nobile station to signal to a system what

its nulti-BedefcBpasrirties gfethe) BHRYWANGA and 6B are a set of tables
showi ng exanple data structures to aid a nobile station in selecting a

system Embodiments will now be described with reference

to the attached drawings in which:

10 Figure 1 is a block diagram of a multi-mede mobile

station according to an embodiment of the application;

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

to an embodiment of the application;

15 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
20 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 ald a mobile station in selecting

a system;

25 Figure 7 is a detailed flowchart of an example

method of performing system selection;



25 Figure 7 is a detailed flowhart of an exanple nethod of performng
system selection; 9 Figure 8 is a block diagramof a nulti-node nobile
devi ce according to an enbodi nent of the application; Figure 9 is a bl ock
diagram of a nulti-node nobile wreless device according to an enbodi nment
of the 5 application; Figure 10 is a bl ock diagram of an exanple nobile
comuni cation device; and Figure 11 is a’flow chart of a general nethod of
preparation of multi-node overlay information. 10 Description of

Enbodi ments Referringigewet® Esgarpldcksbongras afbhoskltdi-agtanmobias
exanple of a nobile station 8 The nohile station 8 has a nenory for
storing rafdfblaeceseoreéthdor8gyl SpeefilenhePhoFResBPREHFBRLIPAF or mati on
10,...,12 for multiple 15 radi o access technol ogies. In addition, for each

radio access t?Chnok9€MretgeE§ LSpackRspeahi-¥R Hadhonat¢eShode mobile
t echnol ogy-speci fic network selection algorithm14,...,16. Al so shown is

mul ti - nodewbyveittay dafbreattonrd8nghtehansembprdimgntnod tbrory on the
nulti-ngde nogile station 8, and a 20 nulti-node system sel ection al gorithm
19. The> mobPPE1C2L4P1 6n 8 of course has other functionality not shown in
the interest of sinplifying the drawings. This would include, for

exanpl e, access radi PsgupeOoLOSSOHIr §, bABHRI Yiaghkenbdsan ekemplkempadile
access technol ogy-specific network selection 25 algorithns 14,...,16 and
the nulti-FBEEUREEABE R sEFEEFEONANEl gorit hm 19 can be i npl enented using one
of a suitable conbination of, for exanple software, hardware and firmare.

I'n operation, for eapighadi @1a¢5essrhgahBAkedYof 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 technclogy-
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 algerithm 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,
etc. 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



(RAT), the radi o access technol ogy-specific network 30 sel ection
information 10,...,12 and the radi o access 10 technol ogy-specific network
selection algorithm14,...,16 work in concert in a conventional fashion to
performnetwork selection for that technology. At the sane tine, the

mul ti- node network selection algorithm 19 operates as a function 5 of the
mul ti - node overlay information 18 to perfform network selection where a
choi ce between multiple different radio access technol ogi es needs to be
made. Ref etethgolhowytepEtgiie Aetebewnseseatpant atybat thexanpl.elef wbhe

mul ti-nmode nobile station of Figure 1 _where, 10 the mpbile station in
Figure 2 i&ngBABFEFFyifngi €ansanhtossl 2aghieNe§0i PFESOLH BFEFRLE using a

CDMA radio e o] GPRg4U o] es e Qgy.
For  GoM CPRS TS Fhe. a1 CeP e P has s Couy RS GRS pLiR et 20

and for CDe¢et hetwobkl eedtation hagoaiCBNWAIPRbp22ates Fherefiupcaion

GSM GPRS/ UMIS. net wo sel ction | gori thm 24 .t ha er at s to rform
ot wor KosePEcENErTHLF AgTPHE. PEaA ERNTATSABLRR 11Ps £ooBe-ARd ™ REFEOPE. &
CDMVA net wogK1 egeli 86t Mi@ré' goEhbhae26ethaknpeifl @nps c.CBVkraekwer kagebect i on
using the CDVA PRL 22. Also shown is multi-node overlay 20 information 28

and nul ti - aBgesSReERBRROSBDEEE| BRCERg6P PBM3de -t hat perform sel ection
bet ween CDVA and GSM GPRS/ UMTIS radi o access technol ogy. Referring now to

Figure 3, shown is ag&%l‘rlﬁeeﬁb&' toexanphe of @ubih-7ede euerhdyiar

i nformati on organize 25 in"a table 417 This'table contai ns a nunber of
systens orgaampéd DAt bhevenlay-grdepspebtive 48a42ocshodn Figuirke 1 whiewst r at ed

?égggLvae geﬁgg%h §ggﬁ%8n ghgiaﬂ%% anlsa%%%%%%&&%nlg 1ca%ed 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 table 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



system of the set of systens includes one or nore different 30 RAT types.
Therefore, in sone inplenentations, nore than one systemin a conmon
geographi cal area may have a same RAT 11 type, allowing the nobile station
to select a particular RAT in one of several systens. The table 41 has
colums identified with headings "Index" 43, "Overlay G oup Nunber" 45,
"Intra-Goup 5 Priority" 44, "Hi gher Prﬂérlty Net wor k Search Tinme (exanple
)" 46 and "Hi gher Priority Net work Search Tinme (exanple 2)" 47. Another
col um w thyge heatll ogini@yshenbbide bbatudastot beléatt hepaheadihgs RSystem
Type" 48 and "Specific Info" 49. The "Systemtype" colum 48 identifies
the type ofn19n8yefeRfYBF2LathSE5§8Fem |isted. The systemtypes might for
exanpl e i nclude CDMA and GSM GPRS, UMIS and WLAN. I n sone enbodinents

GSM GPRS/ UMTS ar e gr@H@eéamgeh*ﬂeﬁaésc@mmgl @deﬁm_c@erut ¥Pen NBBBings
general ly, any appropriate nechani sm of dentifying the various syStem

types can bénéﬁﬁfoﬁéd “QﬁefherGrgupoﬂembay”gﬂéup“lotrﬁdﬁﬁﬂﬂpled by "0" in
"CNerIa nber cQ).u 45 conta ns..t hree, di n y nanely
s Ty it e S T e Tt S

syst SpeC| Ica asi entlfled

l n the " Spgpf'fns hﬂﬁo“l—llgﬂéﬂWBr:ﬂSrﬁh?SHeawerGDNéasytﬁt & i t(beinBAbll ”
(system 20 identifier/network identifier) % GSM system wi t h
NCIYN&KYLAE?(nDBFPEhﬁéuﬁ?lymﬁoUéﬁﬁoﬁlP@aﬁépﬂo YSESBeFPS@ L8R 185 code)

35012212, 2 PMIShexshepuuitl nHOCLINC g@gnségfgges“sseel§@eo@qfeverlay

group 42 1" 'n oup Nunber" columm 45 25 contains
t hree systéas, TheséSyshemstypg"otoau@DNABSygeeﬁnfaeSGSNEsyypenpénd a

wirel e LAN. . Spe ifical%y as id ifi.ed n the, "Specific_Lnfo" .col um 49

t hese i&e %fﬁ@?@y PENERF sYs%em ElSt d- he sys3tem %ypes mlgB% for
example include CDMA and GSM, GPRS, UMTS and WLAN. In some
embodiments GSM/GPRS/UMTS are grouped together as a single
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, a
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



SIDDNID (6,2), GSMsystemw th MCC/ MNC/ LAC 350/ 22/3, and W.AN systemw th
an SSID (service set identifier). For each 30 of the systens, there is a
respective set of identification paranmeters. In the particul ar exanple
illustrated, for each CDVA systemthe identification paraneters include
the SID 12 and the NID. In sone enbodi nents, the additi onal

identification paraneters for the CDVA §§§ten1include the MCC and the MNC.
For each GSM GPRS/ UMIS systemin the illustrated exanple, the
identificaﬁhdntbarnmﬁtertniaohademEodhmeNE@, the bNE@iandnthe LAC. In sone

enmbodi nent s, the |dent|f|cat|o neters f t he GSM GPRS/ UMIS system
Choluto: onGeT e E VPR bPht RE-REELaRa CHE TRE. CEMAGFS CoMoiNa TUG, BPEYe. LANS

the identifiteash@ntRar BNt er poeoBskat GOl /Ehes/BRIrD. slatepMeneghedi ments,
the multi-node overlay 10 information includes intra overlay group priority

i nf or mat i ohl hestndredt edempleol bha adenﬁlﬁngatéos PARgMesBBEFopRrAbEe
Techan s LRL 4od! SBhLAANENGCLALT YACRT | OB LhneObabRBBUALETEHE P AN

overl ay”group can’be e el rated example, " 6nlyt
different paéntifiestacs @érhmsteds aond thesGSHVG@RBVUETSasgsthrespeCt of
sequentially _ordered records wthin e table. Mre partij.cu

,nore" i ndiBatven PBFYatB?v@ﬁCs9§tEﬁ?nggﬁsapﬁth§y¥N€n1hgénﬁlﬁﬁvgﬁeF a

priority t@@feiegsptﬁNsOeﬁeS15&39&fmcghﬁohagg%am@@bkg cBns3aRes l@ﬁbcatlon
for a given system neans that system has 20 the sane priority as the

previ ous s&SI@n1|ﬁnthemeabm90dhmeDVevlayegm@&pl4mOdE therilhlust r at ed
exanpl e.t he

HIMA th i r|or|ty % n Intra-Goup
Overl a 0Prf%F?¥ ar48ht HHF 3&? ﬁﬁ?eg aP’hggf tRe rﬁorl%gystens (GsM
UMT'S) haVelﬁﬂokméE@oﬁ?QQDLﬁMQbh@&dPEtOEbuﬁmﬁ54MdQﬂtFﬁg&&blQD "sage" as they
have a simlarly | ower
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 listed, 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 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 Intra-
Group Overlay Priority identification “more”. A system
(GSM) with priority lower than the highest priority system

30 (CbMA), but higher than the systemr with the lowest priority
{(WLLAN) also has an Intra-Group Overlay Priority

identification “more”. The system with the lowest priority



priority. In overlay group 42 of the illustrated exanple the systemwth
the highest priority (CDMA) has an Intra- Goup Overlay Priority
identification "nore". A system (GSM with priority |ower than the highest
priority system 30 (CDVA), but higher than the systemi with the | owest
priority (WAN) also has an Intra-Goup Overlay Priority identification
"nore". The systemwith the | owest prioridty 13 ~(WAN) has an Intra-G oup
Overlay Priority identification "sane". In some enbodi nents, the

mul ti - node(WBLRK) ayasi af olmarae@ronpl GdesleiynPrdornter idenonfihatispeci fies
the 5 tinlng of the searches to be conducted for various systemtypes.
This tinm ng®#Aformation can come in various forns. |In sone enbodi ments,
the timng information is a set of bits that indicates an actual tiner

val ue, for exanple ifn SbRYt 88bokNMmEAEE, erhadini®At SnotiBeotl/ibriAg | nformati on
is a 10 set of bits that indicates an actual tiner value, for “exanple in
m nut es, oihSermpyianpiedévdeni hedingl defoFpatierafipbé, sPecafipmefh@i || not

have a yal s th 2 t Ler | C b . t (i.e.
(Tming parbimeidoqt "Be 2ret Prllep; b8, bbrERat b B R 0e 1%k bae L Ve s i
fewer 15 btysecare Dsed tomeogvenfbhratiBshnganntommatinonarlibusomrms.

enbodi nents, the tining informatjon i s . a set of bits that index into a

tabl e previBusPPeseBPedIBRtAe hBBI FAMINdt FBACTEBAEANNLRg2aSEEt O6f PLffer

val ues. | ncgope; £ADOLEOENES, aLPRatT PRBRekNLAT IR I @B 8xhAp180ihespect of
each systemidentified in the nulti-node overlay information. In sone
enbodi nentsinthest i nén soher embpdhmenhdi cahestining gnfemmsgdboniswhil e

that sygtembasebeens RGM! [88:ch0NsOLhehct B ToRiRl:" 915y bem Wi th
example in minutes, offset by a predetermined wvalue. 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 informaticn. In some
embodiments, the timing information is a set of bits that

index into a table previously stored on the mobile station

containing a set of timer values.

In some embodiments, the timer information is in

20 respect of each system identified in the multi-mede 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



priority than the given systemand with a different RAT than 25 the RAT of
the given system An exanple of this approach is shown in Figure 3 in the
colum 46 entitled "H gher Priority Network Search Tine (exanple 1)".
Colum 46 contains a paraneter that indicates for each systemlisted in
the table how often to | ook for a higher priority system For 30 exanple,
the parameters specific in the table stilfulate that while a given nobile
station has acquired the UMIS system identified by MCC = 350, MNC = 22 and
LAC = 3, theatDbhlwil? 1séRtfon s higheokptosrathi gheteprboraty system of a
different RAT type every five mnutes. In this case, it, will search for
the CDMA sysfEprersy BB fype vRYEEY al §V9eRinHbBFt e SPathdA Ras®acdbired the

GSM system jfdentif] NQE%S B vs MG, = 22nand kHC 121t he phhl e
station w *Pfo%iifﬁgrpgrhlg e?D%$i§¥?ty systeﬁl(tﬁeéCDNA s?ste%1in t he
i |l ustrat etblekbeptedteverlyas eacgunédsth@hiG8Mappebanhidpnoiitded bheMCC

flexibilit [ di di f t ti | for syst f th
same RAT. J05P9r DG o3 B, LAG Sofie BHBORPHehEs S aRAR L1 It TREE.
expires, afbrof hhenbigbelopiigriiyrensiens apen sgatehednf ene for exanple

starting with the highest priority system In other enbodinents, only the
hi ghest pribiﬁ@?ratggt@ﬂﬁmﬁlgbaﬁﬁﬁéﬁ ten. migutfsyet TRASt REPIPABPenment ati on,

for each systomolishede UplLLPLE, [ LEPES018180°G! bl edeogaph $RAELTYI NG 2
search period T0r a reéspective |6her rrorirty"systemthan the [isted
system | nvsone ewbodioenstgstéme dEnehei nbhmenBRICOn is in 20 respect of
each entry in the table to be searched for. In some enbodi ments, the timer
SpeCIfigs for a glvegoéyggcgfsystems, in some embodiments, when the
timer expires, all of the higher priority systems are
searched for, for example starting with the highest priority
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. 1In
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

Priority 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



systemincluded in the overlay information, the tinme between searches of
this type of systemthat the nobile station is to use when searching for
this type of systemas a higher 25 priority systemthan the current system
An exanple of this is shown in Figure 3 in the colum 47 entitled "Hi gher
Priority Network Search Tinme (exanple 2)". Columm 47 contains a paraneter
that indicates for each systemlisted ii$ the table how often to | ook for
that 30 systemas a higher priority system For exanple, the particular

paramet er yghygessi 8 heehahbpisti pubatent hak setlacqhemedasha gbmen nobile
station has not acquired the COMA systemwth SIDDNID = 6/1, the nobile
station shovttesedith SIB/NERe=COKR, sibeeRrRiLE SEBERPD sheridegepych

m nut es. i.m I o] as; a;. gi biLl t ati as s acquired
The- Covi s5oFehfmi PRAE By R Bro® o R B/ el AR R i eyt em
wi th MCCO MMChLAEr £y 3568622689 thea mabehemsbafleostshdwndhsesanott for t he GSM

systemw th MZCC/ WNC/ LAC =350/ 22/ 2 ever 0. mnutes. As the UTM5 system
has the5loﬂégPlE?ﬁoFFFy?DMﬁeﬁgngmnHlFﬁnéIﬁﬁgi afeg/POra Gwiefo 8t en a

search is perferERdrhLNcEANEByERRAdL,ARAL Sicc/eRRoEhicve Bisw/ne /onf eheation is
not provided for each and every network; rather, timng information is
provi ded fopbidaeshatwonkshouhd emereh morethlsi GSMasystsed Widhsi gnal the

bresence OUoANRATEADT £ouEh 15 LNEGLY! hNn:ALSRRC Tt SXATRhE0L Lhi TS

gi ven bel o ar e such "an approach,

i nf or mat i oRakStRet 1bhekudpdibet tger thieheenisr nes tiimeedalticgiteudp f ofrohoexanpl e
the highest priority entry. In sonme enbodinents, default values (that

m ght £0r @ﬁgﬁﬁlé Bearehdesi REGIPEMSRAT type) coul d be used for subsequent
entries

In some embodiments, respective timing information
is not provided for each and every network; 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 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 subseguent 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 lcooking 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 values in the table of Figure 3,



if the timng information were not included. In sone enbodi nents, upon
power up when a nulti- node nobile station is turned on, the nulti-nobde
nobile station will search for a suitable systemby |ooking for a 25 RAT
that matches the nost recently used RAT, for exanple if the nobile station
has a valid acquisition history that includes recently used RATs.

Ot herwi se, the nobile station will usel® default RAT search setting to

| ook for a suitable system The radio access technol ogy specific network

30 sel ecti gpeal goehthin watusedfgatrdt RioS “paghler Arspeqitli Netsagk Seafahni O
wi Il now be described wth reference to the values in the table of Figure
3, 16 spelimpcdkrymRiiehl) €gdfd €8 YHigher tPAiSoRSEyMRet Whek &S&gr 8Rbitene
(exanple 1)} i LCR ket u .hat _t-h bi | S i has a
default RA t%ﬁ??Pngag?Bc%ﬁf%“+ﬁe§%§bgggtaggafﬁo?Dﬁ?r| ?ggr@%%%g% a CDMVA
syst em basedatipon whélCBMArGhPRbrf ar SDMAl kytshemmbhiskea siat ahel €DMA over | ay

group "0" as efined in "Overlay G oup Nunber" 45, the nobile station
acquire tﬁ@LC%Nﬁsgyst5215H8 P@§g§6"§§§FéﬁPIﬁ§oiP O € L&t 9 RU&Y keas

"Speci fic hBEONeA i hobekiilgye cBbRENNRmpleRfonmat iR mobitiRi stexampl e, it is
assuned that the nobile 10 sftation acquires the COVA systemwith SIDND =
6/1. Wth acheisep NhD ChMAr sasiten ehds rébdsi Ny stele Imdlei”l,e ist ation t hen

checks the i- e ek, i. of. or i_on +4.0.see if . er, ny hi gher
priority s?glélé%%ﬁ?‘g it bggégé%lt%ha o it %aes'fé‘,legi%ncsg[%i?ai s the nost
preferred sysbemmttiba.l5IA0bhlie sikampdr, Wikl icamssoumeichehGRVAhsy sic®Ml e

w thout need to | ook for other Sﬁftens. On the othe quq, i.f the default

RAT selfingtafiophacrsbires §bat COHA §Y@WP§§PUW§,/WI il-e & on

wi |l the SID/NID information thus obtained, the mobile station
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 acguires 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. Specifically, 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 information in association with overlay group
“0”. Since there is a CDMA system (namely the system with

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



search for the GSM GPRS/ UMIS system based upon the 20 GSM GPRS/ UMI'S PLIMN
list first. If the nobile station is at overlay group "0" as defined in
"Overlay Group Nunmber" 45, the nobile station acquires a GSM GPRS/ UMIS
system and reads "SystemInfo", in particular the "Specific Info" 49 to
retrieve MCC/ MNC/ LAC information. Wth MCC/ MNC/ LAC 25 information

avail abl e, the nobile station knows thel7available RAT in the area by
checking the nmulti-node overlay information. Specifically, assum ng the
nmobi | e st ath@nmbiesle astatied #hel GSM EPRY/ bbFSoayat egsveihsMDEEYNCALAE =
350/ 22/ 2, RAT type information can be found in the nmulti- 30 node overl ay
i nf or mat i oRCY ntRs36ERHEE oh i FRMBVEYFRSMgroup "0". Since there is a CDVA
system (nanely the systemwith SIDND = 6/1) indicated to be the nost

preferred system 17Fi§19§_e”§’b![ﬂ§e§t§t HeRaMi bl BoEhRT A PELI eALCmEYSEem
selection to try to actquire the CDVA system Figure 7 gives a detailed
exanpl e f anodéenoiité - shatdionoboversuat spatpoweelapgtipst bahsweliecti oAn
behavior. An_ 5 assu tiog foE.the thure 7 exanp%g S Qat ghggnobile
station’i 23S HIRF L RBdESFobl e $PRF Foh tRAFPSTppor FE2 afnd”~tG8M GPRS/ UMTS
radi o accesgsat echnokogi @sal1Ahbgee hbBimul tiatRda BBl euppaktencbsapanear ed
up, a first step 705 is a decision step for determning if a 10 defaul t

node setti@gMiSP MTHfrafeCderaapf RABEBNSEPEIRG- is CDVA (yes path), the
mul ti-nmode nobile station attenpts to acquire a CDVA systemusing a PRL at

step 710. Step 715 Afté?°£$§r%9§E55h88e5ﬁ88i38 g%&%&ﬁh”@g“@%%@@édaugpr

system has been acquired. CDVA system has been acquired (yes 1
path), theanfittstmptepn®dbb| ésstateonsdeneshbpefosydesarminfiogmati en from

the vaélageggﬁfgeégég égnghgfgg EﬁﬁgpleIf 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 1if
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. If 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



SIDDNID information at step 720. Step 725 is a decision step follow ng
step 720 to determ ne based on overlay paraneters for a commopn geographic
area whet her other RAT 20 systens are available. If other RAT systens are
avai lable (yes path), step 730 is a decision step for determning if CDVA
is the nost preferred RAT of those systens available. |If CDVA is the nost
preferred RAT (yes path) then the nulti-1l8mwode nobile station nonitors the
CDMA systemin an idle node 25 at step 735. If CDVA is not the nost

preferred RAJefa0lpakbde Okett €pg738) GERZRPRBGUMEEL | - TBdehBDBEIFEustati on
performs a periodic search to find a nost preferred RAT system at step
740. 1f othedeRATsGEMAGRRE/BVES| abl 8LERopat WYEF BRER)7258F, steRe Rl ti - node

mobil e stafy g H?@!Lt-ﬂ&aetasb@téﬂ%%ﬁ&?m getéﬁpfteetbdgqugg)s gt step 735. If

the default node setting IS no no pat of step step 745 is a
deci si on s&&p/EBRSABMES nspshemi isiBg a @dMHulltistodeIfett COYAI system

GSM GPRS/ UMIS. If the default  node is GPRS/ UMI'S at_ st e (yes

path), 3t ?%pn?gobe?ﬂeaﬁﬁFfF?ﬂnag ﬁﬁﬁ?ﬁgygtéPPoﬁaﬁﬁtgka%ego%ig&aire a
GSM GPRS/ UMIén SYRE eiiuisi Bdode PaMil ESkrakfioa GPMBmpY St €@ achasrBoh been
acquired at step 715 (no path of step 715), then the nmulti-node nobile

station at®eHpPEERESUMEGUSYatan CSWNGPRSPUNNSlEpEt e g5eRg 7a0PLMVREEPSt at

step 750. p: .755,L5: a: decLsLqQn .ol | gwi.ng ep. L5 i Lnvol ves
det or m ni o PTL8 GoRr GhRe trk e By SPL e 5l SR80 T uh 8, HET w48

GSM GPRS/ UiGesyshenghas heesMAGHRBYBNTEyegspamhhast beenmakguimede malgi | e
station determ nes_systeminformation using t he aqverl ay pa&gneters t abl e,

for exafipl @ ﬁgﬁﬁﬁgﬁgsiﬁYEFﬁﬁtpﬁﬁ beegt @ q?éé?dlﬁyﬁécgﬁF RSFU@WS system
has not  bggnt achylitedobNPePat Bt 9bnSheR e fR2he st BYsuht i nredarBBH! €

using the overlay parameters table, for example MCC/MNC/LAC
information at step 760. If a GSM/GPRS/UMTS system has not
been acquired (no path of step 755), the multi-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 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 1s a decision step for
determining if 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 monitors a given one of a
GSM/GPRS/UMTS system in an idle mode at step 775. TIf 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.



15 station at step 780 enters a GSM GPRS/ UMIS Limted Service node. A
Limted Service node, sonetines referred to as an SOS node, is an
energency node in which the nobile station is only allowed to nake calls
for emergency services. Step 765 is a decision step followng step 760 to
determ ne based 20 on overlay paraneters for a common geographi c area

whet her other RAT systens are availabl &2 If other RAT systens are
avai l abl e (yes path), step 770 is a decision step for determning if any
one of GSM GPRS/ UMISIhssbhe embbdipeaterr edeRAVeaflayhda€osmsténs awail abl e.
I f any one of 25 GSM GPRS/UMIS i s the nost prefetred,EAT &yes ath) then
the multilinbYBIRBLPYELSPaFPBAIRBARFOPE ANGPTBATIARR 4f HO HPePRINEMTS

systemin gAri dlg.npde,ahi $hBRe 748 al Ee@RY¥ in0B8 o8kaFRVMC-CBREGUMI Bol-s not the
nost preferred T type (no path of step 770) then the multi-nobde nobile
stati on 30epempdensid peiivodi €ED¥aasghten fisndvaldebileppaf efr edlyystem at

step 740. are,_not .avai |l abl no_path of _st 765 t he

mul ti - deéﬁggﬁpgééﬁﬁisoﬁyﬁﬁﬁwt8Psaga§?9§%g ohe “6f gregwfggﬁsgﬁkféagysten1
in the idl engpdRadloft €pr77he 3Qstbi sSenBoemhadimEays int ReovOelrayy
information only includes system configuration information if nore than one
RAT type ién595WﬁEbP§-atTEléeF?QPﬁeéeégPaEHF@ gfeihergrerd@imle, if only a

CDMA syst em,is ﬂg@&bﬁbtﬁagri%fmggh¥a§n§dgswfGPRS/UNWS_systen}is avai | abl e
in one area, the overlay information for the systemis not included in the

overlay information. This reduces the size of the overlay information
that is maintained. In some embodimnents, the overllay information is 10

Co 08 DR TR L o 12 40 L0 AL TP Brb Y bmbh™ @l ser v e
the-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 Downlcad 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-alr 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 alsc defines a specific length of the field to be



adm ni stration) nmessages. In sonme enbodi mrents new OTASP/ OTAPA nessages

i nclude an Overlay Informati on Downl oad Request Message and an Overl ay

| nf or mati on Downl oad Response 15 Message. In sone inplenentations, an
over-the-air provisioning server (OTA server) nmay be responsible for
overlay paraneter table downl oading together with other over-the-air
provi si oni ng parameters (e.g PRL table) 20For exanple, if a user dials *228
on a nobile station indicating 20 that the nobile station requires

over -t he- akpuprpvitsi opiidgmopar geRtenldoywnkbadieggthhe fOtAesEiead Wil |

downl oad the _overlay paraneter table together with other over-the-air
messages tmeh@maéﬁﬁééQnTﬁEGGW§FPay paraneters are downl oaded at one tine
as a table. 25 Figure 4, shows a very specific exanple of the format that

m ght be used for sughppessages. sTabkeekatpi1ar eramphe ek racdalrdssthugt ure
for the download request nessage format sent by the network. Table 1

i ncl udes aaredéntilfidedt iontbe dowhaghd freglest3omesgameovenitapygicdgp” whi ch
is a nupber gf ogerlay groups. Table 1 also defines a specific |ength of

the fiePd £6“B820 four bits, but nore generally, the length of the field
is inplenmentation specific. Tables 2 to 4 are exanples of data structures

that are included imabhe downboadteeqiest caesdsade thenioviayr lalye g ompiswor K.
Table 2 indicates for each of the qverlay groups _,various paraneters

defining tHerie¥pebrroBEFEF 87Ldrdngs thand SqeralilNg Y& T1aYgtH 5Pt he
fields of gaahagk hiifgVRhEOUSAGASBECIILE MATAEELAT Sackn® &/ aHo s rious
paraneters 1 nclude a %O group i'dentification "G oup_id" having a | ength of
f our respective parameters. The various parameters include a
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 infeo” 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:



bits, a systemtype "Systemtype" having a length of two bits. Specific
exanpl es of the format of the "Systemtype" are further defined in Table 3
of Figure 4. Specific exanples of the "Specific-info" are further defined
in Table 15 4 of Figure 4. Further paraneters in Table 2 include an
intra-group priority "priority" having a length of one bit, and a higher
priority network search time "Search-ti " having a | ength of seven bits.
The "priority" field may include, for exanple a 20 "1" for "nore" and a
"0" for "same" in defining the priority, as described above with regard to
Table 1. In sone enbodi nents, the "Search tine" field includes a tine in
m nut es as descri bed-above wi th-regard toTFable +—n—sepetrplenentations,
the "Search-time" fiield ?alitquaélﬁlepqpnt ed.lusi 'F.ﬁ#“?mﬂ@%n‘ﬂ'?%s Eolf exanple, a
3-bit value is deflined to reff8sent the "$Search-timed" froml.mnute to 64
mnutes as follows: 21 Bit VADde Tinme (minutes) 00021 001 2 010 4 011 8
100 16 101 24 110 32 ill 6410Table 3 contains exarples of "Systemtype"
information in whidh a GSM sygtem has a vallue of "0",s a COMA 5|system has
a value of "1" and [@ WAN SySgem nas a val e of "Z2"jgnhd a UMIS| system has

a value "3". These [vatues buuhgl >4
110 32
111 64

Table 3 contains examples of “System type”

information in which a GSM system has a value of “07”, a CDMA

5 system has a value of “1” and a WLAN system has a value of
w27 and a UMTS system has a value “3”. These values could
respectively be represented by twoc bit sequences “007, “017,
2107 and “11”. Types of systems are not intended to be
limited to the three types included in Table 12. OCther

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 4identified 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.



respectively be represented by two bit sequences "00", "O1", "10" and
"11". Types of systens are not intended to be |limted to the three types
included in Table 12. O her 10 systemtypes nay include, for exanple GPRS
and UMIS. The bit values associated with systemtype are inplenentation
specific. Table 4 contains exanples of "Specific-info" information
pertaining to a network having the type4%5 identified by the "Systemtype"
field described above. In the exanples depicted for GSM the specific
information is a PLMN a#idt@ bAGihfleast BbNCLAC typenhaheel dndnnuhbeh for
the PLMN the field is twenty-four bits and for the LACthe field 1is

si xteen bi®5.P¥er ehvhetvRriapectietdsnt®  TPRI®P nati n28 fnéFfides SID and

NI D [ i " s d...ak de v i _ . .
type 'ﬂ&ﬁ%ﬁﬁé Pgtli% %F%gL%%ge??grao@hiﬁbeﬁgédtES §%E%£H§tégf£9tkz

fifteen bits or t Is sixteen bhits. For W.AN

specific tin¢onamés oand miabée 4fisissS| nt fhe ihlostmeted exsingleppe”

R

i npl enent at @8 SRESEF 1 6e@NEBOE hayepdedntoubed! tAktedntOudeéhe nanmes and
nunber of bits in the illustrated examples. 5 Furthernmore, in sone

i npl enent adddhsionali tnbpanratiendysedult hpskadéscrrEeasabytechay be
i ncl uded t9$%6&9£$gde additional information useful in radio access system
sel ection. e overlay group nunber in Table 1 of Figure 3 is 10 a very
speci fic mechani sm of defining an association between sets of systens that
serve a conmon geograpdi ceeraagagrdbpenugbner ahl Yabihelnolft Figode dvésl ay
Infornf6log &ggylggéggfig'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 ancother

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 list can be used to look for ancther

30 GSM/GPRS/UMTS system.

Thus, a multi-mode mobile station will perform two

types of system selection: one type of system selection is



plurality of associations, each associ ation being between a respective set
of systens that serve at |east a commobn 15 geographical area, and these
associ ations can be defined using any appropriate mechanism As descri bed
above, in sonme enbodi ments, even while nmulti-nbode system selection is
bei ng perfornmed, system selection is perfornmed in parallel using a radio
access 20 technol ogy-specific system seléction algorithm Thus, while a
nobil e station has currently acquired a CDVA system rnulti-node system
sel ecti on tanpbefpenfpertddio bdentnf gedrctavai kablfen@Skl BBRS/ UMIS syst em

and radi o access technologg- sgecific system sel ection can be Eerforned to
sel ect anoPhRefes5eEDRASyEBRENTYFPERMéxARPIFESHs i ¥gSaCPREYELERd SEL§6FHPRAm

Simlarly,;for,apapbhlg shabi-ofathal shag. setguiied an GRM GERSAUMIS system
the nulti-node systemselection is “enployed to | ook for a CDVA System and

at the sangetgnephhe aGSht GPRS/ BhME PhbNdimsnhteafiibdinged tmosktook for

anot her _30 GE?7GPR§/UNWS ?éﬁ:en\ Thus, a nglti-gpde nnbilﬁﬁstatiog\MIl

per f or Pt wB* St §pe§ of Ly s SEPEED OR: PERECETEE OF 8YSPERPESCeltitln is 23
to performperkpdi stsigheassebectbmn badf cesi/apregtimTeref erred same RAT

system another type of systemselection is to performinter-RAT system
selection in the overlay geographic area._ In sone enbodi nents finding a

most 5 preferred sank"RAT™SySEBRITESHES) oWREHSI K 1BECONAANEE REEh SUEDr rent
standards {gQr COMBe3pdn GSYEERRS, UMES. mhmtEOfﬁ%dlgrrB%ﬁas}t §nf|\ty@%;%ibhrr%

val ues are such that a search based on the nulti-node overlay information
is to be perberpedfarmeficataibet epreasineseaar ehskaselt basadlonr adi o access
teChn0£8gyr§8E8ingegga£gghg£98%§tgggcg%kgrg%%rch 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 mobkile 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.



is given to the search based on the radi o access technology specific
search algorithm For exanple, having acquired a CDMA system the PRL may
speci fy searching for another CDMA systemat a specific time, and the

mul ti-nmode overlay 15 information may specify searching for a UMIS system
at a specific tinme that is sinultaneous with the PRL-based search. In
this case, the PRL-based search is gived4 priority. In some enbodinents, a
respective PLMN list is 20 associated with each of GSM GPRS, UMIS. This
m ght be stored in anssbserehbodisentkstythedokewbBkMyueaidsused in the
mul ti-nmode nobile station for exanple. In other  enbodinents, the same PLMWN
i st can DECBSGE FERCOAR’ BrTHBF6-ROF ERRRDEPREY DNTSSPengyOTaRF<oraeh on.
25 |n_Spnem§§$ggé§?ht§n_éoHQbéhﬁoaﬁﬁEhQQIﬁeﬁub@hs@?@?APoﬁeEBEbbSRAr
capability InfofFmation is used to support nulti-nbde system Sel ection. The
i nf or mat i ohncandbea MupténdatdedSyboemeganpkéioby (HMESNgCampabCDMMY

OTASP/ GTAP, . 30 A i fi I f th bi_| ion' [ ti-
RAT capabi REEYERh BERaRFOnare HatFheUSHR EvaGPR SATedytopy @hgghcm © ™ U
embodi ment gaphbe1 NeyWREkpaHEEI BEskhgenDbi I e station's multi-RAT capability

by sendi ng OTASP/ OTAPA nessages. |In sonme enbodi ments new OTASP/ OTAP

nmessages include a Milti-Mde System Sel ection (MVBS) Capability 5 Request
Message and Mil ti- MoB&IByst efh SBFEEEPSn TeRNBS) O-Capabi FPLyRESRdRse

Message. Figuigqa8 gnfégg@étmgl §6w5'i?1diic@t‘_’ﬁ’ﬂbctﬂhga@u%faérti reludgsnacs
respective row i ndicating the support for each of GSM GPRS/UMIS, CDMA, and
WL.AN r espe@SMyEPRS/THBEe 6DMA¢| addsWLAN 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.

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
CDMA, while a “1” value indicates support for one or both of
1x or 1xEVDO CDMA. For a value of “1”, 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



10 further details of which types of CDVA RAT are supported, and Table 7

i ncludes further details of which types of GSM GPRS/ UMIS RAT are
supported. Referring now specifically to Table 5, there is a type specific
record for each of GSM GPRS/ UMIS, CDMVA, and 15 WLAN. Each record has a
"value" field that indicates whether or not that type is supported. In the
particular exanple illustrated, for GSMSGPRS/ UTMS, a "0" value indicates
that GSM GPRS/ UTMS is not supported and a "1" indicates that GSM GPRS/ UTMS
is supportediaFproneveliveret 20d1datifablvee?hierckndasofucsHéGPEEYETMS, of

whi ch specific GSM GPRS/ UTMS RAT types are supported. For CDVA, a "O0O"

val ue i ndi ee¥@sapfefEANs1R0SEBBREEEYfor either | x or 1XEVDO CDMVA, while a
"1" val ue indicates support for one or both of |x or 1xEVDO CDVA. For a

val ue of "1", Table Rekpelud Sngﬁ furvheh edet aichs s0fi nehieBsspaghie COVA
RAT type(s) are supported. For WAN, a "0" value indicates that WAN is

not supp01nédraaulan"whevalDbelmdﬂcatBQTtﬁapab@ANthsgﬁpgéttéadlcﬁﬁﬁsthe

speci fi Table 5 he mu t| T 30 port can be
represeﬁteﬁggg ?R&%elgiﬁgppﬁrggg toral, ﬁéngaﬁ orriﬁ%lg ?ng whet her each
of GSM GPRS1 UlkMbrat&BVAaand MLAthélaUQBOU%@d Refer bhegbiewihaitalliegs,
this includes further information where the nmulti-RAT capability support

i ndi cat es whBethat EOMADMB dsppuPPEILefnorh8obar BPEuPRF Q%&nﬁpglpﬁﬁﬁgﬂrated
an 8 bit fleldnLs ygegyp ERuANG bghpbe%%at' Ngn1ehGLagES! X1 QDMA LS

supported or not, and one bit indicating whether |x EVDO CDVA is
support ed. aTaisabdavéersturbhes tapes| alfl EDMar teghnlvdoglyy fes bef CDVA

techno£8gy

1denglf1ed

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 Regquest 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



10 identified. Referring nowto Table 7, this includes further information
where the nmul ti-RAT capability support indicates that GSM GPRS/ UMIS i s
supported. In the particular exanple illustrated, an 8 bit field is used,
with one bit indicating 15 whether GSM GPRS i s supported or not and one bit
i ndicating whether UMIS is supported. This |eaves six bits available for
further types of GSM GPRS/ UMIS technol 0@ to be identified. The MVBS
Capability Request Message is used by the 20 network to query the nobile

station's goofhgur@tyons $WppsePedesbodbipnbaenyliti iRATcaapabi Wheéyhsupport
is one of the network's query block types, for exanple as defined in

Fi gure 5B.UTIHDnis e2@RPFELE hel MVBS CapabPnet hiRegiestatiBEsKBBINERe nobi | €
station w espo i h 25 abi L1 pQE

i cati ng TS ED e e B R LR ey R e S B e B i s
anot her detat | Bdrexanpt gpeof ohoB8SHMUGPRSRANT Eapabhhpigpggsuppobe can be
indicated. In  Table 9, there is a type specific record for each system 30
type, n%nﬁ%@eQiﬁflﬁﬁﬂs and WLAN. In the illustrated exanple, a nine bit
field is used, with one bit indicating 26 whether GSMis supported or not,

one bit indicating wagthefne UFMS1 S 80RPSUPEJROEDNOL s 8B @Be brt this
i ndi cati ng whether W.AN is supgorted or not. This |eaves six bits

avai | abl e 1fdicéteshehat ybl'e§ BeLTERI @RS]LE"JMT$St ééﬁﬁéﬂ@gyft gupgosting
e e T Dl 4 ol S BUTTORTERL 13, Set iy bikesiend ent s,
is set to “OursWerPOReEDt elid set to ‘1’ 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 1s 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
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 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



"UMIS SUPPORTED' is set to "1' this indicates that the 10 nobile station is
capabl e of supporting UMIS; otherwise this fieldis set to 0. Wen the
field "WLAN SUPPORTED' is set to "1' this indicates that the nobile
station is capable of supporting WLAN, otherwise this field is set to 10'.
Table 9 is different fromTable 5 in Figure 5B in 15 that CDVA i s not

i ncl uded and GSM and UMTS are indicated<’separately rather than having
additional fields to indicate these RAT types froma group of

GSM GPRS/  Jd&xr14y D heFmat 1ph efeat ai hobadesapaby| COMASuUPPHEr aendanLAR
indicated in a simlar manner to the specific conbination of Tahle 9, but
20 with ot#e?te®ebi nitldneceid RNTVeyPesomht$BfetBROBYT reAvsEeBasEd™upon a
nobi | e station; L -RAT C Ll Ladi [ L S e
configura?%%%Pl%%mﬁy%%%iﬁgrboﬁ?gpﬁe%%%%bﬁgrgﬁ%lgg?ﬁlgseF§§Ee§g§€?g? if a
mobi | e st atéomth nalhd at@se ¢ hpdranebakyssappoet snCOVA mnldi26 SSMEGPRSS
technol ogy, the systemonly needs to downl oad COMA and GSM GPRS rel at ed
syst em conf¥§et4ti on even for areas that include other radi o access
technol ogi es. For exanple, the system can exclude UMIS information, even

if UMIS woul d ot heryhsgohe emebydaénts, oRetar tHer knoweebay groups. 30
Referring to Figure 3, a nobile station that has COMA, GSM and WAN
capabi | i t ieebhhe shatlees RotthabBTUMBELEABENY | FPPes8YPSCBeAPYRLBREFar ed

version of {\ffe%ﬁiég}@fgﬁm?zon@;(gm& Af eepet benothat ipebydgsienl y CDVA,

GSM and mfl Syst ens 'S wou involve omtting the UMIS system from
overl ay groupt"@iy Hdiseedddces the oebilehetaicionessadecilléngth &hd saves

R ATeLE" o Dacst By LOS, FPBLLER! 818 Ton®o TP BBy KRR A22R0C Ments.

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 CDMA2000 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



nobile station's multi-RAT capability, the system downl oads different
system configuration sets or other information that may be needed by the
nobile station to facilitate the 10 nobile station's system sel ection or

ot her RAT related functionality. Wth the evolution of wreless systens,
nore information could be added to the MMSS overlay information to
facilitate the nobile station to performSsystem 15 sel ection, as well as
other multi-RAT associated functionalities. The description has focussed
on mul ti - npdecoDbill 8yssémt tonscyhatrehavaetherkapabhl sbyet emaodémentsf f er ent
types of radio access technology systens. Existi nmul ti,- nrode, 20 nobil e

st ati ons iﬁ%@uﬁ%P%DBFI%G%FaPPoE_emFEﬁtéﬁﬁﬁgﬁaPPBﬁggoﬁtaBﬁ@“oPSﬁBEe of GSM
GPRS, UNFSbggﬁﬁN apg nggﬁ%g§9§i$é5t§§-tthMQPﬂeﬂgfébkﬁin@HhﬁQ gpbodi nent s

are applicable to nultr- nobil e stations utilizing other  RAT types, as
wel | as thoseitnstdednabole. sRatinnswheni hpeenphtatinods aohEPE EWNBSO8yst em

Priority List) assists_.a | ti-node i.le station in_ _selecting._a system
The M5 i%sa%BF?%gi?fgednrps?O%? e@gggﬁwgp%gyngﬁsFlpﬁrsgﬁgkew 8di nent s,
the cellul aprsy8tess apsvEDMA2000aandnnes- EDYAZB0Q, SysbeiBes! RiROAY

enbodi nents, 30 once a a%sten1|s selected, the nulti-node nobile station

fol | ows t henSeamdhiennePwbhk ¥ePEeti on procedures for the 28 sel ected
systemto acquire a network. In sone enbodinents, the MSPL is sent to the

mul ti-node nobile St?&&QPeHSEﬂgapgﬂé§PinE@u§@”@a%ﬁQ9dﬁ@eﬁbsiBEh%h%@BL is

retained by the nulti=node nobile station when the nmulti-node nobile

station 5 asetearaedlesfof| dasanetenbbdiresntisgdt he tieseribkath@a¥SPL in
| 10 further detail. Table 10 includes information related to
the size, manner of identification and contents of the MSPL.
Tables 11 and 13 include 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. 1In some
embodiments, the field is set to the total size, in octets,
25 of the MSPL, including the MSPL_SIZE field. 1In 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 value of a

30 MSPL Identification assigned for the MSPL by the base



i ntroduced above in relation to Figure 3, provides timng information to
the MSPL. Figures 6A and 6B include Tables 10 to 13, which are exanples 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 of the MSPL. Tables 11 and 13 include information related to each
of the MSPL records in the MSPL and TaBPe 12 includes information further
defining the information in Tables 11 and 13. 15 Table 10 is an exanpl e of
~informati ogtabtdbndedihnthéhel MoPtratThe exanmple MBPE foaldi ns Aubtipl én
fields that define the size, particular identification, and nunber of
records i nt®RetVBPL. Table 10 al so indicates a respective size in bits for
each field. Particular field sizes are 20 identified in Table 10, but the

field sizes, and thug tRerqovecall 1 VSPLUsI mepiSrRENBIFeNMenkhati on specific. A
first field in Table 10 is "MSPL SIZE". The "NSPL SIZE" field defines the

MBPL si ze. “F@MsHHBL Bﬁ@@ﬂiﬁéﬁié,d@ﬁénﬁﬁeﬁdnp§b§ét0€oMﬂﬁ§ BYEARNS| ze, in
octets, _25 of the MSPL, _i,ncludin : : E e g trated
exanpl et WPE1PF EH F&C8 87t s ?hlge%ggﬁgsigsgggn égdnhﬁb%%sgf Pgﬁ§ The

"MBPL I D" &yetem gefbnesyt hechblts bdﬁﬂhilhiedatihomhel MS®ane émbaodenents, the
mul ti -nmode nmobile station sets this field. to_a value o VBPL

3
Identlflca%iBH55§§F§ﬁe8X?BP1FhEhNBPElE}dtHé ﬁa?ét§91n ﬁ&PSE s In the
illustrated exanple this fieldis 4 bits in length. Athird field is "NUM

MSPL RECS'. The "NUMAMBRL-RECS' ehb@bdedefki pesmasnpreriof MyBSralyskem 5
priority records. This field is set to the nunber of M
shown in Table 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. In 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 wvalue ‘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



systemopriority records contained in the MSPL. In the illustrated exanple
this field is 8 bits in length. A specific exanple of a MVBS priority
record is shown in Table 11. There is an occurrence of the group of 10
fields contained in Table 11 for each of the nunber of MVBSS priority
records defined in the "NUM MSPL_RECS" field. A first field in Table 11 is
"SYS TYPE'. The "SYS TYPE' field definéd a systemtype identification. The
systemtype nmay, for exanple be specified in accordance with 15 the entries
in Table 12:1xbi¢d psideseyi bedihel ewtelinathemoikl usyr at éd’ ewanpbe this
field is 4 bits in length. A second field in Table 11 is "PR CLASS,. The
"PRI CLASS'samef dbydentPfiBita nEPHoPKABEYSr sEPFORAER BPELY Ofof the

nU|t"nDdetﬂbeufréﬁ@t%g?tgﬁtﬁgFg 28l ¢ 1hogng? Broceduye AhnatREeheLted

systemtype. In an exa enentation, four bits are used in the
" "PRI _CLASSyf§tehdtypdabhetid tabladesdafbrseaoh eptmgnsffar‘ﬂhethPRl CLASS"
field. The val ue 10000' is used for selectln t he

rk
mobi | e 3t afFHREBhI §YSEBB0TYPFs1His84 FSWehBHé %tﬁeﬁﬁgEQeaﬁﬁm%rgyg F@d

netmorks of %@elﬁvbhéet§b@élOnlangoméoeégodhmeuagd tee amytnehwerkihn the
system ¥ illustrated exanple this field is 4 bits in length. A third

field in ThheeMﬁﬁleaﬁdéhﬁlﬁyéﬂe@spr18¥StPRﬁet ?ﬁe‘@SYS PRI Thej el d
d t th I
ggbgg?ngﬁt%ff?%gkg%é& % FLOLLEY Eﬁeiﬁsﬁg th h%h n some

ve priority rs’in i cated by a "1' bit
or “same' by a "0 bit. For exanple, for each entry of a 1 the current

systemtype is of highéoupthofieydt hanTehéenéit issystemtype in the tabl e
ngtLg{ggifﬂgggﬁénpRl 8rcfl ENE-O CHLLOOL EYERCTRYY RRckS 1> g Rl OF I LY
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. 1In 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. 1In some embodiments, any of the previously

introduced search information 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,
CDMAZ000 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 12Z2. Other
system types may include, for example WLAN, GPRS, and GSM.



type in the table. In sone enbodinents, the last entry in the MSPL has the
systemopriority set to 10'. In the illustrated exanple this field is 1 bit
inlength. Afourth field in Table 11 is 10 "H GHER PRI SRCH TI ME". The

"H GHER PRI SRCH TIME" field contains Hi gher Priority Search Tine
information. In sone enbodinents, the "HHGHER PRI SRCH TIME" field is set
to the tinme between searches of this t?ée of systemthat the nobile
station is to use when searching for this systemas a higher 15 priority
system t hath¢ heatuks edssysdeml vhthheystémstyae edre exappémethasiénel d is 7
bits in length, |n other enbodinents, the "H GHER PRI SRCH TI ME" field may
include tFRENHEINf or mati on having any of the forms described above. For
exanple, the "HHGHER PRI _SRCH TIME" field may only be 3 20 bits in length

defining times of 1 Adnteiterb4 PLaviESsa§, HeSSHhEEEmBHAYRentH, SOME
enbodi ments, any of the previously introduced search information can be
enpl oyed heespedhbre Uinipg| Lotermatien &% Wetferewidegpéeroeachyadndns t hat

coul d used in_t "SYS T. "of in, 1 : d spective
f our b?? val tes %%%d%?%&e %ﬁ%%’t%gﬁg?¢f%a§€%ﬁ?§%§g %Fa§g8%2%§$ F%Ethe

i |1 ustrat egbexangtwsrk&EPNRAOOnbasramoassbitat edevabag t0080YnaGShhaas an
associ ated val ue "0001" and UMIS has an assocjated value "Q010". |n_sone

enbodi mentRTeTPRCY PTic2PBORGe PE 24SBCAtRANIBIGIt h BSRPEPRSICTHHREPLE

systens argesnotidniended,tosherhigiied to the three types included in
Table 12. Oher systemtypes may include, for exanple WLAN, GPRS, and GSM

31 The values associated with sys;en1tgpe are inplenmentation specific. As
i ndi cat ed previ ousl yTabhhe sbpecenbadhfehhe, same fields as Table 1l 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 ™“PRI _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.



respective timng information is not provided for each and 5 every
network; rather, timng information is provided for sonme networks, and one
or nore bits are used to signal the presence or absence of such
information. A specific exanple of this is shown in Table 13. Table 13
contains the sane fields as Table 11 and 10 also includes a "SRCH Tl MVE

I NCL" field. The "SRCH TIME I NCL" fiel d3Fndicates whether Hi gher Priority
Search Tine information is included for that systemor not. 1In the
illustrated exanpl e, In hetSRCH 0] MEhé NS St émel dresarendnoat edmbglea si ngl e
bit. If the single bit is "1", then 1? kﬁ%hﬁr Prioiity_S arch Tine

i nf or mat i W SELF NIRRT F TRRSMET hgTROPFt OV ST +RY | LRh@ARFgR8r Priority

Sear ch Ti ngg,mdb f Of featd o i Sa POty | HEl HE8ge i IPEoRBNNEECRf a5B8dEcatiBg whet her
H gher Priority Search Tinme information is included for that system or not

i s inpl enéreitg oretspeeh fa crespecheveOset| abt suseenexbhpresehve #feld is 1
bit inlength.. The nanmes of the fields_and nu i fields in
Tabl es 30, A5t 15 A0 S99 ErRn | Fpf enbnt a fon c2pecr i 8t | ntended
to be |imigshdnthennaresngndetoshesystehit asingt hefibkuslyr ak@tloexanpl es.
For exanple the 25 "PRI_. CLASS" field in Tables 11 and 13 nay be referred to
as "PR NECCeFF gt @NaAleFY1 nbhe beTeBRECEoVdeELTTBEeaCKBERBY for a system

to provi de il i iDdle RYPTHAY LRLATBTLORC! 0n@. ryDRI be Bhation. 32 In step

1110, the systens prepares nulti- overlay information, the nulti-node
overlay | Heosomtaoionsoigsesilng anpFiugakety abouwssoci ati ons, each
associ ation being between a respective set of systens that serve at

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



5 |l east a conmon geographical area, at |east sone of the associations
bei ng between systens using differing radio access technol ogy. The
prepared nulti-node overlay information may for exanple take the form of
the associations describe in Figure 3 above. 10 In step 1120, the system
sends the nulti-node overlay information to the nobile station. In sone
enbodi nents, this occurs prior to stepsiﬁﬁo and 760 in Figure 7, so that
the nobile can utilize the nulti-node overlay information prepared by the
system 15tbnasaoktériodensaliecttibe fuhtitiond®l@uer Paypo idncdumed om nmay
i nclude custom zed nulti-node overl§¥g i.nformation %3r each .nobi | e station
c

that incl JBBStARMPIesIePéhE BEVESE d&s€ PETRRY 8dPeSOERIFET £8d by t he

mobi | e Sta%)i:883893§e§190 miht bofRdenSaRaRichicky ihtormBLi0mokieom the 20
nobile station. Referring nowto Figure 8 shown is a block diagramof an

exanpl e nubelenbdennfbhieidevBid 810 ladest ed RATo SpewidAicc iedviesikng circui t
switcheg and, packet, sybteher, SRR Cal)009 SERR! RERLb. shmiliggeous!y.

and perfor ction using a multi-node system
sel ection ahgerithm assarfipsat kbpvel imuldegarode coveruays infaoydTat.i oin t he
mul ti-node overlay information conprising a. plurality of assaoci ations,

each assocFafmEoRM @ﬁﬁ@eﬁéﬁmeéﬁeamemé§ﬁé@t5vén§éFd@§ téﬁ?cFﬁaf:sgrve at
| east a cogup 3@ QQQQE%EBhC§EF§?ﬁﬁti%B L8R5 S oAt iR @3%QQIAL 1 Ons

bei ng between systens using ering radi o access technol ogy. The
mul ti - nodeImfbiretdewi des8i@blkds abopeodes smyagt toodjilordedd 1 tamda 2.
mul ti-node selection function 812. Also included in nulti-node nobile

deVIcelglo s a nenn&% %%gr% g%k?dt%% multi—mode mobile device 810 is

adapted tc 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 (Voice 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



processor 811. In sone enbodi nents, the nulti-node selection function 812
i ncl udes a RAT Specific Network 5 Sel ection Al gorithmand/or a Milti-node
Net work Sel ection Al gorithm described above in regard to Figures -1 and 2.
In some enbodi ments, the nenory 815 includes RAT Specific Network

Sel ection Information and/or Multi-node Overlay Information described
above in regard to Figures 1 and 2. 10 13# operation, the nulti-node nobile
device 810 is adapted to comrunicate using circuit switched and packet

sw tched ceamuni-falikORysEeparatebyioh sisiukt aneausliymode sggickerswi t ched
comuni cation may include, for example, a voice call. Packet sw tched
communi cat PeheREYONnelaaEifh] 25 dafinctdérrerdnpiétisirdgnioigrdedeo data or

Vol P (Voi c . P) . or.dkng_ n ” ls t i |+ i,on
funct i on 6100 ae St Eh: B R o TP AE a0 O
functional plyretiper bér asrgeiutt bnspdeachy ssemcd eltech beingi bgtacen & - node

system sel ection 20 algorithmas a function of | ti - mode overl a
inforna?ioﬁeSEFSFéHeiﬁgﬁeﬁér§y§§§mSAE%§§aﬁ8F§eog¥h ag%ig ﬁﬁ?mﬁgy
acconpl i shsgo?hgﬁ%ahbgge@pog@ Wbl tr gbaiceree the Bls@wea af.ionls bRamky

enbodi nents, fhe nulti-node selection function 812 is software inplenented
and may bebekeeanredybyemfeupiogesdsil ez ngl raddonarecssmyeehged@dal-ly, the

mul ti-node I ion__functign 2 e o5l t f ne,
nar dvar e, THEr T mgpbad hagedin dib cRr ST rE Al FE SRR WP,
har dwar e apduplleanwabea Retrelkissgarewsiso reidjur @23, aslaown mud td -rlcaiek 30

Commnd Bat 8S4SFhGOBi FEUFELSH Beed Bid patEor <R tensw L Horiiis GRides
separ at el yq@% 3 8Mdbbangoystmoayd oPer P13 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 923. 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



mul ti-nmode system sel ection using a nmulti-node system selection algorithm
as a function of nulti-node overlay information, the nmulti-node overlay
information conprising a plurality of associations, each association being
between a 5 respective set of systens that serve at |east a conmobn
geographi cal area, at |east some of the associations being between systens
using differing radi o access technol ogy3° The nulti-node wirel ess device
920 has a processor 921 coupled to a wirel ess access radio 923 and a

mul ti - nodesdfregtert hapdhapel i 6nrRddreN 60 kechugedppmoputiticennde nobil e
device 922 is a nmenory 925 coupled to processor 921. In sone enbodi nents,
the nul ti-redeinaréeni oh POREYRBR, 9D2TAVAEPUABE 41RRT2SFeci fic Network

Sel ection Al gorithmand/or a Milti-node Network Selection Algorithm

descri bed above in lp,Legasd-Lo gfgpigérésagdagd bnggsafesgnbodi ments, the
menory 925 includes RAT Specific Network Selection Information and/or

NUItl-nndefﬁnetkayalmtprnaﬁeuanuegertbedaabév§5|ﬁeSﬂégéﬁd herpiigur estl and

2. | t th d d t
Communi Bat CowPPePBSSPEEUEPOR WT bl BEE kbt EIC SR REL Rk P AP exapl e

a Cel|ulariﬂ@lﬁ@ékad@ﬁtmgnauhfthtebﬁailagce&sthadl@haaa. The mul ti - node
wreless device 920 is adapted to comrunicate using circuit switched and

packet swi tched conmunications separately or_25 sjnultaneou Accordi ng
to one aspect, the nd¢fePrRbES n%@l%@t?bﬁuFﬁnéﬁroﬁhQEQ b?oélgiéckhe

”“'ti'”Dded%égﬁéﬁséf ?eMbﬁﬁlézgomhhhlha%lBHn@bb9&élumeOEhB%rh@&Wlng
mul ti - node stem selection using a multi-node system sel ection algorithm

as a functimplemennlmobmbdedevecbayeﬁﬁtednmﬁtb@dgod@ﬁ@ﬁé@ednh@ﬁﬁéﬂy 925. In
SOnE € Od gents ;ge undersgggg tﬁgke%hlonok ﬂ%td v1% 1O%Osggt@%% n

i nmpl e
Wlth 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



executed by the processor 921. However, nore generally, the nulti-node
sel ection function 922 may be inplenented as 35 software, hardware,
firmvare, or as any appropriate conbination of software, hardware and
firmvare. The devices of Figures 8 and 9 show only functionality rel evant
to the aspects described herein. It 5 is to be understood that practical
i npl enment ati ons woul d i ncl ude addltlonaBGfunctlonallty to that shown.
Referring now to Figure 10, shown is a block diagramof a nobile

comuni cati@ip deyi Gee 100 thaho FRYde v 1Pt enefe 1 0@bhy ea deva sk memated nmet hods
descri bed herein. 10 It is to be understood that the nobile device 1000 is

shown wi tH0VergndpecRdndomeharess fSenekanprMbut Pbdesabfl Yar2OBF ocessi ng
devi ce (a-%%ﬁéPgﬁ ﬁéécgu %@%%%% 1@%9““ srbemBhi £al hyyasecoypbedabet ween a

keyboard 1 di spla e m croprocessor 828 controls
operati on mﬁvé5atw&ttbspIB®21026 paﬂemetheaacbveeaelempatatDﬁntbé t he

bi | d 10 t t f th keyboard 1014
by . user NoHewObF L AU R 10B0e rASSh ROHeTAG"t hLOney BB SBongat ed

verticall Yom9bq IRyt 8ke %%Q?rréaiésfﬁééuéﬁé}?%RF?Océimlﬁﬁhydh’@goﬁ| anshel |
housing structures). The keyboard 1014 may include a node sel ection key, or

ot her hardm@TECtha%bmgwm¢ec$o¢n@mﬁ@bﬁlﬁ@m%@ﬂ%ééhlPéx?aéﬁbi§l§hﬁsteI@Bhony
b e ua L8, (ond ol PLORLOSER®06002R: 20h0tmppa RBRLS ALs! DR

nobi | e deVite ’are gﬁomn sc ca ese I'nc
connunlcat¢@@§b§ybsyst@nmdﬁﬁ@mleaséowithraﬂgerconmpnteatBQBSemabsysten1

1002; the keyboard 1014 and the display 1026, along wth other
i nput /Bt ptRe gERFeeret .
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. In 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 a 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



including a set of LEDS 1004, a set of auxiliary 1/0O devices 30 1006, a
serial port 1008, a speaker 1011 and a m crophone 36 1012; as well as
menory devices including a flash nenory 1016 and a Random Access Menory
(RAM 1018; and various other device subsystens 1020. The nobil e device
1000 may have a battery 1021 to power the active elenents of the 5 nobile
devi ce 1000. The nobile device 1000 is ¥ some enbodi ments a two-way radio
frequency (RF) conmunication device having voice and data conmmuni cati on

capabi liti@spablie afdséh@Mngt&edmpbiteviayi aetd000eha soaeaenbodiaents has
the capability to conmunicate wth other conputer sgstens via 10 the
| nternet. @pEFatknyPLYst ehi soPraarBLeREREREE, b Ehdathi LEBPF oRREE8RA1028 is

ML emﬁgg&ggnéfmSaggfﬁcéﬂiﬁgrQfésgégﬁygﬁé%grﬁntégfgtea,the flash nenory

1016, but stor I n ot types o ry devices, such as a read
only 15 nespnghf&Medrasd nipdatstiovagetbbewenelebn adiwoirbnl018ysiem
software, specific device, applications, or rts, thereof, nmay be

Lompor o | | 51 3HEHCT ntE 5 Yot aFFrePSraiad dshentheme e RARA161 s,

Comuni cat 4 98,81 808k Swi €6 ek VBIsbYcbhgut BRbEL8tERYI CRs1Q001 MY dak 80oh81
stored to the RAM 1018. 20 The m croprocessor 1028, in addition to its
oper ati ng S9Eteare vnedibes; bhibpbsabsdcasi ohher seftware maggplecati ons on

the mobi' e, deyicenddOBe fhRESAPLAT dlDeA SRbnuL RELYAre applications I hat

control basitc devic operafions, s S a vol ce conmuni cati ons nodul e
1030A and 25 a data communi cati ons nodul e 1030B, may be installed on the
nobi | e device 1000 dismmgnieauiact fuectionaddincbnding getsoandl vofoemation
managey (FL M. application rodule, 1030, Ry also he Lastalled;on,the mbile
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, illustrated as a receive antenna 1054 and a
15 transmit antenna 1056. 1In addition, the communication
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) mobile data communication networks and also
25 designed to operate with any of 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.



manuf acture. The PIM application is in some enbodi mnents 30 capabl e of
organi zi ng and nmanagi ng data itens, such as e- mail, cal endar events, voice
mai | s, appointnments, and task itens. The PIMapplication is also in sone
enbodi ments 37 capable of sending and receiving data itens via a wirel ess
network 1010. In sone enbodi nents, the data itens nmanaged by the PIM
application are seam essly integrated, 3&ynchronized and updated via the
wirel ess network 1010 with 5 the device user's corresponding data itens
stored or associ at agetwdhk aadosss canputrerysyspemiiAs wedh, thddtypenat
software nodul es, illustrated as qgther sofimare nngule 1%30m, may be

i nstal | ed EeFTHE*FRRLPACEYPESMConhOhi EXETBAST uhbBt FBRsMOPAEFEdI AG%dat a and

voice 10 g ngﬂ&ﬁaﬁé9@érﬁgremBSEE@rHe@iEEEOaQB thgiceBwuUAi 6at kae
subsystem 1070, and possibly through the short-range conmunications
subsyst em 1€0@or FhestognanusagienPsubsystedden0zdiraciadeYuabescdPyl) 1050,

atransmtter 105 nd. one or re_antenna kLl Lustr d recei ve
ant enna 10%ﬁsﬁﬁﬂa§e§5w%€gn§ﬁFP g%?éﬁﬁa 18§6§PF§ 5%3???%%{ ﬁ%gggggﬁunication
subsyst em 18¥Qcaksact8sk UQQSt§FD&QQQ§SE@go@Qdubd, wStahaasubscdigietrabrsi gnal

processor (DSP) 1058, and |ocal oscillators (LOs) 1060. ,The_specific
desi gn andusapl efent aeVefcef RhEFPREoRRUAFEaLRSHCSOBSY SYRACR7Y FE€Sd@pendent

upon the 2 pcat | : i ' h [ eyi,ce<7Q0 is

Pt ended (0o Bma paE R e B, g R e e 1070 of ¢ he
nmobi | e deviabesdbDPermnydbetidesgi Ynddleo (SIpér abedw tth tirdekblyiot ep®rate

Dat aTACTh or Ceneral Packet Radio Service (GPRS) nobile data comruni cation
net work® af 41 $BR25"8E¥PHfed to operate with any of a variety of voice
conmuni cati on networ ks, such as Advanced Mbil e Phone

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 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. In 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 analeg 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



Service (AMPS), Tine Division Miltiple Access (TDVA), Code Division

Mul tiple Access CDMA, Personal Conmunications Service (PCS), d obal System
for Mobile Comrunications 30 (GSM, etc. Oher types of data and voice

net wor ks, both separate and integrated, may also be utilized with the
mobi | e device 1000. 38 Network access may vary dependi ng upon the type of
communi cation system For exanple, in tR¢ MbitexTM and DataTACT"

net wor ks, nobil e devices are registered on the network using a unique
Personal |gepbhktcat oinNushero{ PhlNjobiasseciapedmentbdeaahtdevbe®. 1 n GPRS
net wor ks, however, network access is typically associated with a

subscri berl1®p8.user of a device. A GPRS device therefore typically has a
subscri ber identity nodule, commonly referred to as a Subscriber Identity

Modul e (SIM card, if,0L d&étgOc&%ﬁ§£eat}Qnoaoae@gsr@@émé& swjﬁalnetwork
regi stration or actlvatlon procedures have been conpleted, the no bile

devi ce 1008unhyaseadtart meesegeeocowwbnp@gﬁld@wgdgﬁdhslévéﬁoﬁﬁésed by
conmmruni cat j on net wor k 10. _Sjgnals_r iwed fraom.the.c |cat|on
netmorkgloﬁbe §°ﬁ§uPﬁ83%é88i bgﬁPEﬁWa€§g§4a§9elPo&Pg3ttgngﬁg recei ver

1050, whighcpepybdessber 19pgnal Taspkitiegatidorighaequenehedowurtbemver si on,
filtering, channel selection, etc., and naé al so provide analog to digital
conver3|onpr%ﬁaﬁégdtbdebﬁtQﬁcr@8ﬁ9§ﬁ§ﬁ8ﬁ pz@hé°¥e@@1@€&P§FQEQIt&@loms t he

DSP 1058 tglgglgg g%g}”BEe EegEhﬁfl%Qﬁgu%'C%Bh%“okﬂ%%t Q%81 18450 199

denodul ati on Fata siml ar manner, signals to be fransmtted
to the netaevkcdéflOoace pAodessed @eeg.maynad@baw@mp@ﬁ@ dﬁ@@dé&ﬁnmy t he DSP
ggﬁgesggoﬁégcﬁhgg 58%& e%es%gggg? %g%%%n%%%ekef%%%f%pﬁoqﬁgl /or S%Q%Iog

other auxiliary I/0 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 subsystemn,
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



25 frequency up conversion, filtering, anplification and transm ssion to

t he communi cati on network 1010 (or networks) via the transmt antenna
1056. In addition to processing comunication signals, the DSP 1058

provi des for control of the receiver 1050 and 30 the transmtter 1052. For
exanpl e, gains applied to comunication S|gnals in the receiver 1050 and
the transmtter 1052 may be adaptively 4fontrol l ed through 39 automatic
gain control algorithns inplemented in the DSP 1058. In a data

comuni cat g Dile fOGEL™acoaehvedt sbgnabdulsuch psomitlexfomessagenoranébnpage
downl oad, is processed by 5 the comrunication sybsystem 1070 and is i nput
to the nlch%?o%é@éb?r&EZQHaWﬁ@dré@éF@@ﬁ §P8n§?vﬁ§e¥hen further processed
by the m croprocessor 1028 for an output -to the display 1026, or
alternatively to SO”ﬁuﬁéPSﬁs%ﬂ&th@&Xthb@s davi ¢asii@@6nsActievhee user may
al so conpose data itens, 10 such as e-nmmil nessages, using the keyboard
1014 and/ opresert aphkicatibhi arg ppesdbyecan1ddehtseéhtas abesgchpad, a
rocker switch,, a thunmb-wheel p d

conpose% dRE A {RAE na§%hﬁ%ntB$rF ggn?%tg E%@%F%Eooﬁ gkﬁﬁnﬁgggggnzﬁgtmork
1010 vi a tBeogenpENntEat hppendbdsubaystemhe7@ubljeca waittercomyubiecation
node, overall operation of the device is substantially s nll r to the data
comuni cat Peacke@ed @QE@EWlﬁﬁthﬁécé?vé&e§ﬁ§ﬁgﬁél¥rgeéﬁFﬂb? %Srglgpeaker
1011, and signals for transm ssion are 20 generated by a m crophone 1012.

Al ternative voice or audio |1/0O subsystens, such as a voice nessage
recordi ng subsystem nmay also be inplenented on the nobile device 1000. In



addition, the display 1016 nmay al so be utilized in voice conmunication
node, for exanple, to display the identity of 25 a calling party, the
duration of a voice call, or other voice call related information. The
short-range communi cati ons subsystem 1002 enabl es conmuni cati on between
the nobil e device 1000 and other proxi mate systens or devices, which need
not 30 necessarily be simlar devices. Hor exanpl e, the short- range
comuni cati ons subsystem nay include an infrared device and associ ated
circuits a@baimsponents, or a 40 BluetoothT" comunication nodule to
provi de for communication wth simlarly-enabl ed systens and devi ces.
Numer ous nﬁdificatio S agg %a iatiogs gt t he gresent ag lica ionfare
possi bl e ih-light oftHeCABAvECE PEAERFAGY. 9 FRE0t AEFEPSr 8YP6%ReTOr @
under st oodpbhat e Wt B Dok NechsCRBENOE EBmpappenged clai ms, the subject
matter may be practiced otherwi se than as specifically described herein.
41 dains: 1. A nethod for selecting a radio access systemfor a _nobile
station, the nethod ROWPPFBING: 2peff BEALAgateamRBLLE- FbatiRBbIPétirati on
mul ti - S S | usLhg.-a [ S S [

al gorit n?@ggg %ﬁ%ﬁ?%o%éggékg??iﬁﬁggg 3cgpﬁg§nﬁ§?8r§g%?%ﬁ,gggﬁgkggFti-nDde
overl ay i nébgomttlon gonprisnagianpbairabilty-obdeassecilavi anspormathon,
associatio beinﬂ bet ween a res ecti.ve et _of systens that_ serve at |
2 common gBRTr ERRFbaRO9D Greleg: (PEAtRaLanE SPTPRASHEgos! RIPEAL 1HEI A

between systeaBatisbng, dbiERr bBgoEadt9oacEeShgt BEtekbagY. réspébeifet hod of
claim1 further conprising:
set of systems that serve at least a common geographical

east

10 area, at least some of the associations being between

systems using differing radio access technology.
2. The method of claim 1 further comprising:

storing at the multi-mode mobile station the

multi-mode overlay information.

15 3. The method of c¢laim 1 or claim 2, wherein the

multi-mode overlay information comprises:

for each association, identification parameters

for the respective set of systems.

4. The method of claim 3, wherein the identification
20 parameters for at least one code division multiple access

‘CDMA’ system comprise at least one of:

a system identifier ‘SID’; a SID and a network
identifier ‘NID’; a mobile country code 'MCC’; and an MCC

and a mobile network code ‘MNC’; and

25 wherein the identification parameters for at least
one Global System for Mobile Communications/General Packet
Radio Services/Universal Mobile Telecommunications System

‘GSM/GPRS/UMTS’ system comprise at least one of:



storing at the nulti-node nobile station the nulti-node overlay
information. 15 3. The nethod of claim1 or claim2, wherein the

mul ti-node overlay information conprises: for each association
identification paraneters for the respective set of systens. 4. The net hod
of claim3, wherein the identification 20 paraneters for at |east one code
division multiple access °~CDMA' system?€onprise at |east one of: a system
identifier "SID; a SID and a network identifier ND; a nobile country
code "MCC ; and an MaC M@nd @n nedd | endeamoMRC coded  MNAUCCandn28N@hendi n t he
identification paraneters for at_| east one G obal Systemfor Mbile
Comuni cat® ohRFTeher st Packet® RdFo- Services/ Uni versal Mobile

Tel econmuni cati ons System "~ GSM GPRS/ UMIS' system conprise at | east one of:

42 an MCG, an MCC apgl afe MGy 8R0aA0 MEE cant MG a8deaanboeakiap, area code
LAC . 5. The nethod of any one of the preceding clains, wherein

mul ti - nodewleee iaymihf brmede oavedhpyi seEorvprtéaehcoBrsyseenmfarr egdpbeti ve
overl ay_group, nunber, the systens with the s er u
conpris?ngs¥§ge?e§p5%??%%t%e? O%?rg%gt %838f§gﬁ%8%f §§¥dgg§g§g?ag?g%s. 6.
The nethodcé asye ovee ofay hgrpupcadnbgrctanpeisinygt hee eespeicsing: s&o
storing radi o access technol ogy specific system selection information for
at | east onE sEEremaceEsenet@ENRBLBYFSSARU2PEPPSr ni ng syst em sel ection

using a radi o access technology specific systemselection algorithm
6. The method of any one of the preceding claims

further comprising:

10 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.

15 7. The method of claim 6, wherein 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 comprises:

20 for CDMA storing a Preferred Roaming List ‘CDMA
PRL’, and performing CDMA system selection using the CDMA
PRL;

for GSM/GPRS/UMTS storing a public land mobile
network ‘PLMN’ list, and performing system selection using

25 the 'PLMN list.

8. The method of any one of the preceding claims,
wherein multi-mode overlay information comprises priority
information for each system that prioritizes systems of each

association.



15 7. The method of claim®6, wherein storing radio access technol ogy
specific systemselection 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 conprises: 20 for CDVA storing a
Preferred Roaming List "CDMA PRL', and perfornmi ng CDVA system sel ection
using the COMA PRL; for GBN7GPRS/UNWS §@or|ng a public land nobile
network "PLMN [|ist, and perform ng system sel ection using 25 the' PLMN
list. 8. The nethod Dheanytboé of theimrécedhageéhaths muwhermpdenul ti - node
overlay info ngtlon co rlse% grlorlt i.nf ormat i on ach.s sten1that

y 4

prlorltlzé§O§ £ ek bt OBakA” nggaFﬁéﬁ §d993y?ﬁ8mn§Fﬁ88t6? cH&rfPs,

wherein the puhti-ABde syBbEhesslabtoBnpanbeLAtAG AUl bi FIBAeiSHSHEM he
sel ection using a nulti-node system sel ection algorithmas a function of

the nmultimpbté-vodel ayerhfvr hpEpPonatdapr coBBriBestt enpting to acquire a
systemusing one of: a nost recently used radi o access technol ogy ~RAT

and a defaul t rad'Oaéﬁgﬁég%hgfgaogegxlrgag'egﬁ@gQUhggﬁgnge@rbfcugar

syst em ~det er m ni ng rmati"on trrom the mnul overl ay
|nfornatlom¢stlﬁedeh6lg1ﬂseg rbdt beaeckessanetheoleyggt eRANSI Agdaadi f f er ent
RAT in the set of systens having a hi her priority than the particular
system ifAehBR&T EaglﬂlaﬁﬁﬁsﬁrgﬁFPPV 8¥¥fem acquiring the higher
priority system 15 10. The nethod of claim8 or claim9, wherein the
having acquired a particular system, determining

system information from the multi-mode overlay information;

10 determining 1f there is another system using a
different RAT in the set of systems having a higher priority

than the particular system;

if there is a higher priority system, acquiring

the higher priority system.

15 10. The method of claim 8 or claim 2, 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
20 sets of 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.

11. The method of any one of claims 8 to 10, wherein
25 the multi-mode overlay information comprises a higher
priority system search time for each system that defines how

often to search for a higher priocrity system.

12. The method of any one of claims 1 to 7, wherein

the multi-mode overlay information comprises timing



mul ti-nmode nobile station performng nmulti-node system selection using a
mul ti-nobde system sel ection algorithmas a function of the nmulti-node
overlay information conprises: having acquired a systemincluded in one of
the 20 sets of systens of the nulti-node overlay information, periodically
attenpting to connect to another systemin the set of systens having a

hi gher priority than the particular syéffemif there is a higher priority
system 11. The nethod of any one of clains 8 to 10, wherein 25 the

mul ti - node;i pFefhayidmf D nBé spactonpr sseschehi ghebe pondnitydsferem search
time for each systemthat defines how often to search for a higher

priority s9¥%tessa22ndnehesehddPeriahyiBreS8P el aPis®Ett8P 7 °RREFEFR the

”U't"”0d3§9¥§5 ﬁyn%néééﬂeﬂégnfGP”EpsﬁéﬁstiﬁlagcéﬂdahaéowmahlQneln respect
of searches to be conducted for sysStens, and wherein perform ng system

sel ecti on comjpmgsesfopeatdoem ng searches for systens in accordance with the
timng information. 5 13. The nethod of claim 12, wherein the timng

i nfor i on,conprises, at_ | east e . _aqset kts at -j.ndicate an
actuara$in£?‘value; f%es%?gg?dbgfsc?%%F }%digg%éggﬁ g%?ugﬁh?ﬁﬁer val ue

of fset by gnpsedet esni setlpyakue; atOlaaset ook bifts that index into a table
of timer values. 14. The nethod of claim 12 or claim 13, wherein: the

timng information is in respe¢t of each system.identified.in_the .
mul ti - node overl ay iAf ®FFaPfoRItEnERE5E PPHF%&EFnFBrﬁﬁ e ?ﬁﬁ?fa?ﬁ%&efor a
given system while that systemis acquired, at |east one of:

a set of bits that indicate an actual timer value

offset by a predetermined value;

10 a set of bits that index into a table of timer

values.
14. The method of claim 12 or claim 13, wherein:

the timing information is in respect of each
system identified in the multi-mode overlay information, the
15 timing information indicating for a given system, while that

system is acquired, at least one of:

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; and

20 how often to search for a system with higher
priocrity than the given system and with a different RAT than
the RAT of the given system, wherein for at least some
systems, multiple timing informations are specified each for

a respective higher priority system.
25 15. The method of claim 12, wherein:

the timing information is in respect of each

system to be searched for, the timing information specifying



how often to search for a systemw th higher priority than the given
systemand with a different RAT than the RAT of the given system and 20
how often to search for a systemw th higher priority than the given
systemand with a different RAT than the RAT of the given system wherein
for at |east sone systens, nultiple tigkng informations are specified each
for a respective higher priority syste 25 15. The nethod of claim 12,
wherein: the timng information is in respect of each systemto be
searched fHer #heivémi hgpenbbransten spedibfipbngndshef pplaignpes type of

d {07 2hois bér et _ of B 131gnoet
Star ches BICERPE ThPArBt -b)SPoriTRab et A RoBEPACEE S £oR FaLFo HbE Mhen

sear chi ng §pstehhiBatypReohoByYSteptasianhiighes peeowhty sgatetihbafoa 5
current system 16. The nethod of any one of clainms 12 to 1% wherein: the
timng i nferitt FoRei ef pPyeFaBdapnar BPBEE BFL1OoSdfH¥ BYELRBt théle&sarily all

of the sys n timng information conprises an indication of for
whi ch s%st%ﬁ€§?%§t?%%ﬁgmfnfornation is provided. 17. The nethod of any one

of the preceding clains, further conprising receiving at the nulti-node
mobi |l e staéion the fetinebdd oferhayonaf ofmatliadmsover tiohd Sawhereaher ei n
receiving the nmulti-node overlay information over 15 the air conprises:

receiving for each sygiem,a.gr eRCLASRULE! 6L LdBQLLiy ng, thag ass0gation

the system belongs t0; "a sysp miype rdentifying a type of thE system
some but not necessarily all of the systems, and the timing
information comprises an indication of for which systems

10 timing information is provided.

17. The method of any one of the preceding claims,
further comprising receiving at the multi-mode mobile
station the multi-mode overlay information over the air,
wherein receiving the multi-mode overlay information over

15 the air comprises:
receiving for each system:

a group identifier identifying the association

the system belongs to;

a system type identifying a type of the system

20 and at least one identification parameter;

priority information indicating relative

priority of the system;
search timing information.

18. The method of any one of the preceding claims,
25 wherein the multi-mode overlay information for a system

comprises:



20 and at |east one identification paraneter; priority information
indicating relative priority of the system search timng information. 18.
The net hod of any one of the preceding clains, 25 wherein the nulti-node
overlay information for a system conprises: 46 overlay group information
defining an association of the systemw th other systens in at |east a
common geographical location; a system*ype identifying a type of the
systemand 5 at |least one identification parameter; intra-group overlay
priority timng infoomatien gnoupespéormetispadeliesing ba esndudesdofor

systens. 19, apparatus, co [ S Nng: nmul ti-nmpde system sel ection

functi on n%gnﬁﬂ?oggsﬁﬁmpg?FBpﬁ¥h8rt%gsﬁﬁpﬁo&nog%a§§a§§eaoFo@PQPnB 1 to 18;
a nemory f@LogtephngaMulbbafpdg;overlay information; and a wireless access
radio for accessing systens having one or nore radi o access technol ogi es.

15 20. A conputer readable nediun1$toring program instructions executable
by a processor of a eofpatFRgtuBei é8enfaivéhdseng Y8 @fcdRsutyi§eled e to

performthe merhod of . 20¥n09€:25+GLAI BB rinkels:

intra-group overlay priority timing information in

respect of searches to be conducted for systems.
19. An apparatus comprising:

a multi-mode system selection function means for

10 performing the method of any one of claims 1 to 18;

a memory for storing multi-mode overlay

information; and

a wireless access radio for accessing systems

having one or more radio access technologies.

15 20. A computer readable medium storing program
instructions executable by a processor of a computing device
for causing said computing device to perform the method of

any one of claims 1 to 18.



