1 APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATING COMMUNI CATI ON
CONNECTI ON BETWEEN A MOBI LE STATI ON AND A COVMUNI CATI ON NETWORK 5 [.0001 ]
The present invention relates generally to a manner by which to provide
for formation of a communi cati on connection between a nobile station and a
conmuni cation network in which the comunpi cation network is operable
pursuant to one of two protocol versions, such as a UVA (Unlicensed Mbile
Access) technology or a successor, GAN (Generic Access Network)
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message, of a second syntax, is sent. A listing is maintained of which of the syntaxes

provides for the communication connection. And, the information stored at the listing
is subsequently utilized pursuant to subsequent procedures; both pursuant to a current

communication session as well as during subsequent communication sessions.

20 Background of the Invention

{0003] Advancements in communication and processing technologies have
permitted the development and deployment of radio communication systems that are
permitting of the communication of data at high, and variable, communication rates.
For many, ready access to such radio communication systems is an. everyday

25  necessity.

[0004] Cellular communication systems are exemplary of such radio
communication systems, made possible by, and taking advantage of, such
advancements. Successive generations of cellular communication systems have been
developed and deployed with each new generation providing additional

30 communication capabilities. For instance, early-generation, cellular communication
systems primarily provided voice communication services and only limited data

services. Successor-generation, cellular communication systems provide for



30 comuni cation capabilities. For instance, early-generation, cellular
communi cation systens primarily provided voi ce conmuni cation services and
only limted data services. Successor-generation, cellular communication
systens provide for 2 increasingly high-speed data comruni cati on services
in addition to voice comunication servhces. [0005] Additionally, the
advancenents in comruni cation and processing technologies is providing for
convergence of disparate systems and technol ogies. For 5 instance, fixed,
i.e., W rel iingeasiulyHighGpbéddats yerhiibicafich SeVivbLiandaitidnéOMyiREgi Ng Wi th
those of cellular, and other nobile radio, systens and services.
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15 Revisions, and other changes, have since been made to the GAN protocols. In general
UMA/GAN functionality is provided through use of a WLAN (Wireless Local Area
Network) access point, a fixed-site transceiver with which a UMA/GAN capable,

mobile station communicates. The access point is connected to a UMA network
controller (UNC) or the like by way of, e.g., a packet data network, such as the

20  internet. The lower logical layers of a UMA/GAN mobile station correspond to the
corresponding layers of a GSM network and handoffs are permitted between a GSM
base station and a WLAN access point. In both a cellular system and a UMA/GAN
system, security procedures are required to be carried out to ensure that a mobile
station is authorized to communicate with the cellular or UMA/GAN network.

25 [0006] UMA/GAN protocols define access procedures and signaling, required
for a communication connection with a mobile station. While the UMA protocols and
GAN protocols exhibit significant commonalities, there also are differences, including
differences caused, as above-noted, by subsequent changes to the GAN protocols.
Such differences result in various incompatibilities. For instance, a mobile station

30  operable in conformity with UMA protocols is sometimes unable to gain access to,

and form a communication connection with, a GAN network. And, vice versa, a



25 [0006] UMA/ GAN protocol s define access procedures and signaling,
required for a conmunication connection with a nobile station. Wile the
UVA protocols and GAN protocols exhibit significant comonalities, there
al so are differences, including differences caused, as above-noted, by
subsequent changes to the GAN protocols. 3 Such differences result in
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2 illustrates ﬁ(ﬁgrocess di agram representative of the process of operation
of an enbodifBif%of the present invention. 15 [0011 ] Figure 3 illustrates
a nethod flow di agram of the method of operation of an enbodi nent of the
present invention. 4 Detailed Description [0012] The present invention,
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communication system in which an embodiment of the present invention is operable.

[0010] Figure 2 illustrates a process diagram representative of the process of
operation of an embodiment of the present invention.
15 [0011] Figure 3 illustrates a method flow diagram of the method of operation

of an embodiment of the present invention.



5 operabl e pursuant to one of either of two protocol versions, such as a
UVA- network or its successor, a GAN-network, operable in conformty with
their respective signaling protocols. [0013] Through operation of an
enbodi nent of the present invention, a manner is provided by which to
generate signaling nessages to permt fo&rration of 10 the comunication
connection when the communi cati on network operates in conformty wth
either of the protocol versions. [0014] hi one aspect of the present

i nvention, an NAI (Network Accesq)ethgg@tﬁésicﬁrﬁgoq{ ot her access nessage of a
first syntax is first sent by th > If the nessage fails to
result in a commjodidtThepresentiaedrtion, adcbalinglheadvastagamslyprovidesl5 second
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t her ei n, 5i s opsmtilechmrsuagt ta onaof eitlier of twe plrsesl Faisions,muoin acat IMA-rebzekon.
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different in a [MN3dmhsoughrmperfionsian kmbodiment Gitkie pogspitiinventionsa em The
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conmmruni cation connection fails. Analogously, the GAN-conpliant syntax of a
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If the message fails to result in a communication connection, then the message, of a

15  second syntax, is sent.

[0015] In another aspect of the present invention, a listing is maintained of
which of the access messages, and their associated syntactical formations, permits the
formation of a communication connection. The listing is accessed, and information
listed therein, is used during a current, or subsequent communication session. And,

20  contents of the listing are updated, as needed.

[0016] In another aspect of the present invention, a network access identifier
is provided that generates a network access identifier pursuant to the communication-
connection procedures. The syntax of the network access identifier is different in a
UMA-compliant system than in a GAN-compliant system. The UMA-compliant

25  syntax of a network access identifier is required to be received by a UMA network for
a communication connection with a mobile station. If the UMA network instead
receives a GAN-formatted NAI then the communication connection fails.
Analogously, the GAN-compliant syntax of a network access identifier is required to
be received by a GAN-compliant network for a communication connection with a

30 mobile station. If a GAN-compliant network instead receives a UMA-formatted

network access identifier, than the communication connection also fails.



[0017] The network access identifier generator is capable of generating
both a network access identifier that includes UMA-conpliant syntax and a
network access identifier that includes a GAN-conpliant syntax. [0018] In
anot her aspect of the present invention, a selected first one of the 5
UMA-fornatted network access identifier gnd GAN-formatted network access
identifier is formed and caused to be comruni cated by the nobile station
pursuant to a comunication connection procedure. If the network access

identifier is acqeptHdfhe eb@orkiddess RIBMGECAnERAROr1StMRble dfpekaaiif beth e
conpliant with the protocols corresponding to the syntactical format of
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versi on.15The | i st[00p9]ilaformation used to populate parts of the network access identifier is
retrieved from a SIM-card (Subscriber Identity Module), or other memory device,
embodied at the mobile station.
[0020] In another aspect of the present invention, a listing is created and
maintained at a memory element of the mobile station. The listing indexes together
20 identities of communication networks and their respective protocol version pursuant
to which such associated communication networks are determined to be operable.
The listing is populated during operation of the mobile station. The mobile station
identifies the communication network, such as by a network identifier broadcast by an
element of the communication network. And, when the network access identifier
25  formatted using the syntax of a selected one of the protocol versions is successfully
utilized in the formation of a communication connection, the protocol version
pursuant to which the communication network is operable is thereby determined.
And a field of the listing is populated with the protocol version. The listing is
subsequently accessible, thereby to provide an indication of the protocol version
30  pursuant to which the communication network is operable. And, the listing is

updateable, as needed.



subsequent |y accessi ble, thereby to provide an indication of the protocol
version 30 pursuant to which the conmunication network is operable. And,
the listing is wupdateable, as needed. 6 [0021] In another aspect of the
present invention, the listing is accessed to determ ne protocol
discrimnator values to be used in a disgovery request or register
request, also generated by the nobile station. The syntactical fornmat of
the discovery request and register request is dependent upon the protocol

version, i.e., a[ob¥1]ah aRotEMNspb&iofaidprestit Rivetidn) eheditiag i aabdsedtadf the
protocol version pursuant to generation of the network access identifier,
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initiate formati Jﬁg%gf]aﬂleﬁ ycf’aFﬂ?ﬂﬂ?rdéﬂod’hde@%n‘g@ﬁmerﬂl%ﬁﬂm Stgté%‘btpect or

i s operabl e f#5RWHINMBidafioh bhriécBon RithaQlolRhhREkdh rchfork GTEHAL G HON
connection responsive to generation by the access nessage generator of the
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initiation of forl8231dn theseandothepatpaets ctherclme.conaalis; il an associated
method is provided to facilitate formation of a communication connection. An access

15  message generator is configured to generate an access message selectably having first
content and second content. The access message is generated to initiate formation of
the communication connection. A content reselector is operable responsive to failure
of formation of the communication connection responsive to generation by the access
message generator of the access message having a first selected one of the first

20  content and the second content. The content reselector is configured to select a
second selected one of the first content and the second content and to instruct the
access message generator to generate the access message having the second selected
one of the first and second content to reattempt initiation of formation of the
communication connection.

25 [0024] Referring first, therefore, to figure 1, a radio communication system,
shown generally at 10, provides for radio communications with mobile stations, of
which the mobile station 12 is exemplary. The mobile station 12 here forms a
convergent device, capable of operation in a GSM (Global System for Mobile
communications) and in a UMA/GAN (Unlicensed Mobile Access/Generic Access

30  Network) system. And, the network part of the communication system is shown to
include a GSM network 18, a UMA/GAN network 22, and a core network 24. The



25 [0024] Referring first, therefore, to figure 1, a radio comunication
system shown generally at 10, provides for radi o conmunications with
nobil e stations, of which the nobile station 12 is exenplary. The nobile
station 12 here forns a convergent device, capable of operation in a GSM
(G obal Systemfor Mbile comunicationg) and in a UMN GAN (Unlicensed
Mobi | e Access/ Generic Access 30 Network) system And, the network part of
t he conmuni cation systemis shown to include a GSM network 18, a UMA/ GAN
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The nobil e
15  anaccess point {AP) 36 and a controller 38, here interconnected by way of an internet

connection 42 via a security gateway (SEGW) 43.

[0026] In conventional manner, communications are carried out between the
mobile station and the base transceiver station of the GSM network. Hand off of
communications is permitted between base transceiver stations of the GSM network

20 and, additionally, between the network 18 and the network 22. The mobile station 12
includes transceiver circuitry, here represented by a transmit (TX) part 44 and a
receive (RX) part 45. The transceiver circuitry provides for communications with
both the GSM network and with the UMA/GAN network 22.

{0027] The mobile station further includes apparatus 46 of an embodiment of

25  the present invention that facilitates formation of a communication connection
between the mobile station and the network 22 when the network is either of the
UMA protocol version or the GAN protocol version. In contrast to existing
convergent mobile stations otherwise capable of forming a communication connection
with a UMA protocol version or, alternately, a GAN-protocol version network, the

30 mobile station 12 including the apparatus 46 permits connection of the mobile station

with the network 22 irrespective of which of two protocol versions pursuant to which



I ncl udes transceiver circuitry, here represented by a transmt (TX) part 44
and a receive (RX) part 45. The transceiver circuitry provides for

communi cations with both the GSM network and with the UMA/ GAN net work 22.
[ 0027] The nobile station further includes apparatus 46 of an enbodi nent of
25 the present invention that facilitateg formati on of a communicati on
connection between the nobile station and the network 22 when the network
is either of the UMA protocol version or the GAN protocol version. In
contrast 0 fxhebilopcrALY CritbatiRildeds %Ixﬁﬁbﬁmg r9bieS b EmpIRRRR:B1c0h

form ng a comuni catlon connection a ocol version or,
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protocol version of the network 22, then the signaling 15 fails. In the

event of faiNAF Sgrmﬂmg pfoqedureashalbamceu‘slﬁﬁ@w&rseb{, wWoh& Naddeefa sydanticdli er of a
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15 fails. Inthe event of failure of a first attempt using a network access identifier of a
first format, then the NAl is, e.g., regenerated and transmitted, formed of the other of
the syntactical formats. Three types of control are generally provided in UMA/GAN:
provisioning, default, and serving. When communicating to a provisioning or a
default UNC/GANC, the NAI is formed based upon information stored on the device

20  at the time of manufacture, pertaining to a particular carrier. In this scheme, if the
NAI is refused, no retry of an NAI with a different format is attempted. However,
when communicating with a serving UNC/GANC, it is possible that the protocol
versions of the two carrier networks are different. In this scheme, a retry with an NAI
of a new format is attempted. The controller 56 controls operation of the access

25  message generator, first to cause the access message generator to access the listing 62
of the memory element 58 to determine if the listing identifies the communication
network with which the mobile station is to attempt to communicate is of a UMA
protocol version or of a GAN protocol version. If the listing includes an
identification, then the NAI caused to be generated by the access message generator is

30  of a format corresponding to that accessed in the listing. Otherwise, if the listing does

not provide such an indication, then the network access identifier is randomly



the syntactical formats. Three types of control are generally provided in
UM/ GAN:  provisioning, default, and serving. Wien communicating to a
provisioning or a default UNC/ GANC, the NAlI is forned based upon
information stored on the device 20 at the tinme of nmanufacture, pertaining
to a particular carrier. In this scheme, gif the NAl is refused, no retry
of an NAI with a different format is attenpted. However, when

comuni cating with a serving UNC/GANC, it is possible that the protocol
versions of érﬁ%ah%efe%fdﬁ'&@el@@&&‘@ﬂi@?wﬁéﬁl ShfahRérSRthout I@n&ﬂ'e& S6MRse, a retry
with an NAI  of a'new format is attenpted. The control 5% controls

oper at i on ofpreteeclaessies pRsugnd %H@@hg@]mﬁé{p& 22 fsioperabley fbhiy%@dlﬁeinatb@ ess

nmessage gen cC t he I| | e t 58 to
dotor m e 1 rophdiqn & RE SR Fal fpioalieite Bpistlv e BRTE ROsf SR REn whi ch
t he nobi | e sicaéssed) ahd vhl@esﬁétbl%ﬁ@herézﬁ aBOusE b poditate Siehfs off tHI\RstwoIkQicoes!
version or of a GAN protocol version. If the listing includes an

i dentifi éatllé?'ﬂtlfteﬁen the NAI caused to be generated by the access nessage
generator is AFHOS i 1Sting.
QO herwi se, if th Ps(gtl nggg%eelge%{?%tsd Bgéggg&%ghgruﬁggﬁ 1 ndi @%a%%é%ﬂﬁghf he
net wor k acc essesis dédontiifibr ﬁumfsa striangdsfitheyfddm: arbitrarily sel ected or sel ected
otherwi se in a manner w thout know edge of the protocol version pursuant
to which the network 22 is operable. Additionally, in the formation of the
network access i dént IMSE?@W@%TW%@@%FMQ%BFW@H@@F%ﬁ are

accessed, and values stored thereat are used to popul ate fields of the

net wor k accegs i dentifj fler
uses 1 he OveCEortise O e M qrsppatiral M hes ool R aRE Mb Ceblg bl °1 e
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access i dentdohfo@ms with the GAN format, the network access identifier is a strmg of the form:

“1 < IMSI >@gan. mnc<MNC>mcc<MCC>.3gppnetwork.org”.

15  Additional details related to this NAI are found, e.g., in 3GPP Document 23.003
Section 17.2.1.

[0031] The network access identifier, of whichsoever syntax, is communicated
to a security gateway and detected by the security gateway thereof. The security
gateway analyzes the contents of the message pursuant to IPSec authentication

20 procedures. If the network access identifier is of a syntactical format that differs with
the format defined by the protocol version pursuant to which the security gateway is
compatible, then the authentication fails or times out, and the communication
connection of the mobile station with the network is denied. Conversely, if the
syntactical format of the message corresponds with that of the protocol version

25  pursuant to which the network is operable, then the communication connection is
permitted.

[0032] Indications are returned to the mobile station, received at the receive

part 45, and detections thereof are made by the detector 64. In the event that the



conforns with the GAN format, the network access identifier is a string of
the form "1 < IMI >@an. mc<MC>. ntc<MCCs. 3gppnet wor k. org". 15 Addi ti onal
details related to this NAl are found, e.g., in 3GPP Docunent 23.003
Section 17.2.1. [0031 ] The network access identifier, of whichsoever
syntax, is conmunicated to a security ggjeway and detected by the security
gateway thereof. The security gateway anal yzes the contents of the nessage
pursuant to | PSec authentication 20 procedures. |If the network access

identifier in¥huicdionicasidctish if purmBied hdicatlbhd BE provided toiiembbARt defi ned
by the protocol version pursuant to which the security gateway is

conpati bl e, slereentSRandthersptocelxerden pkthe sommunication seiworiaisdeedided, .
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Conver sel y, syntactic ssage corres $h that

of the prot aoaimwdtsionmeRiorbLinSubstiuém sidhalite, bhé sitstywenk cdrBmapier@ddd e, t hen
the communi cation connection is permtted. | 00%2] I ndi cations are_returned
to the mBbi |SONBEHPN gHemMPpiscREyRss of artifery selegtivn of Bigryntastical formas by shidhns

thereof are pde, P¥utsBSucAENAG! &' Qtﬁé“l‘l&és@:lié?hﬁeeﬁ%mae bRk, 1¥Rad9he conten

communi cati on connection 1s permtte dications are provided to t

menory el endiile fisBingrace 4dvesspd,atnd ¢lod idertityiod theogrotogel wawsiom nf thatmetworkét wor k i s
recorded, i.nde eag agai nst the identity of the network. By recording the
prot ocol ver 1 ‘?Iyg ni cati on network, in subsequent signaling,

and subsequent cqOmRH]i IR APHCE, tEO BITREEt PRotaid SeRichs oR RS ork®? RFRéd r ary
sel ection, of the syntactical format by which to forma subsequent NAI, or

ot her nd8sagifferiodhe toomatf discduerylragiestand register taguest meessages.t Bachl afdbésag are

accessed, and the ideniity he. pr col rSi the netwark is
e at el y et e B BuR MR el 3 Po e o ol Bt e
versions of ihBePralosRinknt2. 318 sebiein 111019 dldarMiAStape s Rargmtectibndil gcpyery
request and register request messaqes. Each of these nessages includes a

4-bit PD val ue. [H893]| Whenptiliziag the mpiogal vassigndhe BD vabia il of a value

of 1. However, using a GAN protocol version, the PD value is 0. According to
15  further operation of an embodiment of the present invention, the discovery and
request message generator 54 is further caused to form the respective messages in
conformity with the protocol version of the network with which the mobile station
forms a communication connection. A discovery message and a register request
message are generated subsequent to successful communication of the network access
20  identifier and storage at the listing of the protocol version of the communication
network. When a discovery or register request message is to be generated, access is
made of the listing, such as by operation of the controller 56 to access the contents
and to provide the access contents to the message generator 54. Responsive to
knowledge of the protocol version pursuant to which the communication network is
25  compliant, the PD value of the message formed by the message generator 54 is
appropriately populated. That is to say, if the listing indicates the communication
network to be a UMA-compliant network, then the PD value of the message formed
by the message generator 54 is of a value of 1. And, if the communication network is
identified to be a GAN-compliant network, then the PD is populated with a value of 0.
30  When the discovery or request message is formatted in conformity with the protocol

version pursuant to which the communication network is compliant, then the message,



i n 3GPP docunent 44.318 section 11.1.1.2 and UVA Stage 3 RI. 0.3 section
11.1.1.2. [0034] When utilizing the UVA protocol version, the PD value is
of a value of 1. However, using a GAN protocol version, the PD value is O.
According to 15 further operation of an enbodi nent of the present
invention, the discovery and request nmegsage generator 54 is further
caused to formthe respective nessages in conformty wth the protocol
version of the network with which the nobile station forns a conmunication
connect i on. vheii ssaiBiCthY trERGSi@ gt 8NtheandiHR stitRh, K AP andRPSALR o8

gener ated subsequent to successful conmunication of the network access 20
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popul ated. That 1s to say, Isting 1n e communi cati on
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the PD is peptHedt®e mthd%n&’ﬁ{aﬂﬁaiﬁéd,Qcc&QibW‘eﬁ@n% Bighedh SARMESL NetRork KIBEST
nmessage is formatted in conformty wth the protocol version pursuant to

whi ch t A8 cddenifies sliscoveryaaneage, Tequesd messagat or athesmeaskagerthai dappofocdt  when

sent by the _transmt.-part ,of the |l g statio I s acgepted.and operated
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further signaling to the network and its controller 38. 5 [0035] The

listing 62 fobAfREEs arantcH by Ressennty epiemaymesdnotgrewe shrd apon sygsesfidd, however,

the listing - | iﬂﬂ% i : Y Ny . I
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15  is updated to record which of the network access identifier formats worked

successfully. In future connections to the same communication network, the table
formed of the listing indicates which network access identifier to use first. In one
implementation, the table is indexed by the IP address of the secured gateway of the
network. In other embodiments, indexing is provided in other manners, such as by

20 the MNC/MCC (Mobile Network Code/Mobile Country Code), or similar identifier,
of the communication network forming the target network.

[0036] Turning next to Figure 2, a process diagram, shown generally at 82,
represents the process of operation of an embodiment of the present invention. The
process here pertains to operation with respect to a serving UNC/GANC scheme. The

25  process starts at the start block 84. Then, a determination is made, as indicated at the
decision block 86, as to whether a network access identifier (NAI) is to be formed. If
not, the no branch is taken back to the decision block. Otherwise, the yes branch is
taken to the block 88.

[0037] At the block 88, the contents of a listing forming a table indexing

30  together communication networks and their associated protocol versions are accessed.

A determination is made at the decision block 92 as to whether the protocol version of



attenpted. Myvenent permtted of the nobile station permts a |listing of
multiple entries to be forned and nai ntai ned, accessible at any tinme in
whi ch a network access 10 identifier, discovery nessage, request message,

or other message that is protocol- version specific is to be generated. By
form ng, and subsequently accessing, the, table, delays associated with use
of an erroneous access identifier and su]bsequent | ack of access granted by
a security gateway need not occur. And, upon successful connection to a
security gattﬁé’\ﬁétw&l@ﬁﬁl?%ﬁ&ﬁéﬂnnﬁ&héét%s@fe tb*b?odé@&flgvlmt&ﬁtlf e REVNRM K15 s
updated to record which of the network access identifier formats worked
successf ul | yits pretogeltvgrséorcara histet tha yes bran¢teisdaken te therhlodke 4. |16n0h@m&med t he

table forned,of,.t.ne listing e et C t|f|er to
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of the securseksyalcanfyr idforhtta usﬂ@tm@fdfonﬂdmoﬁtraﬁtev@rmﬁllﬂﬁ@mtﬁxg i ndexing is
provi ded in other manners, such as 20 the MNC/ MCC ( Mobi | e Net wor k

Code/ MobP| e Caiyemsely, @db@?locbpﬁsthﬁﬂpwork aeqsss idpwtifier l%fomﬁ‘éwé@ﬁ%m cation
network for rﬂnﬁ&rlédgg oi‘ﬁ*fe%%to@&t‘)’é?sﬁ&i %@9 I A OI n OGSk Parkd S EI?TZ a

process di agram erall represents the process

oper ati on oftalah temtiedtlockess, and thehetworkaeodss identfier BRent T ¢he @hanmsisativar e
pertains to operation Wi t h respect to a serving UNC/ GANC schene. The 25
process star®¥¥&- the start block 84. Then, a determination is nade, as

i ndicated at the [ t

I dentifier (NAl) [ o&b‘ic'a)[e?{l)]ﬂrn9{;('1()3.1 ﬁ@?a&%tﬁ%d@agfdﬁgﬂ%r afnt% %éljfsokq[v eér:ﬁEeack to
t he decil§i omebzlmklacce@s hentifierds acchapteyleéf totathe moibganchaktaken tv thhbldckd6%, 88.
[0037] At the bl ock 88, cont s, af listin .fo mn atabei dexi ng
50 t oget her COAMEH LrsHFELS RBIShdn R PR ES iRl B Bp sE BHbAPE one
ar e accessegommuiGiieh ek Wof heeRo protbdi vé@ianglaouwmsésiﬁpﬁ&uas to

whet her the protocol version of 12 the network with whi ch comuni cations
are to procestsion ahd g GHAdN- cbmpﬂlh@tmvmﬁlkeblﬁdfomed apﬂt@tfd@@ﬂlﬂﬂelﬁgf@n are

l'isted, the s t.aken to the bl ock n n in the
i ating,  t ndofge g R e rntRiEE o cnd e ip R fobed s L s ReBAEE o iz
network 15  block 98, and the newly-formed access identifier is sent.
[0039] If the network access identifier is determined at the decision block 102
to be accepted, the yes branch is taken to the block 108. At the block 108, the

protocol version associated with the accepted network access identifier is stored, if
not already stored, at the listing of the memory element. A path is then taken to the
20  decision block 112 at which a determination is made as to whether an additional
message, such as a discovery request message or a register request message is to be
generated. If not, the no branch is taken back to the decision block. Otherwise, if a
subsequent message is to be generated, the yes branch is taken to the block 114, and
the listing is accessed to obtain the protocol version of the communication network fo
25  which the subsequent message is to be sent. The accessed, protocol version is used at
the block 116 to form the subsequent message.
[0040] Figure 3 illustrates a method flow diagram, shown generally at 122,
representative of the method of operation of an embodiment of the present invention.
The method facilitates formation of a communication connection by a mobile station.
30 [0041] First, and as indicated by the block 124, an access message is

generated. The access message selectably has a first selected one of first content and



access identifier is formed using the information retrieved fromthe
listing. 5 Conversely, at the block 96, the network access identifier is
formed wi thout know edge of the protocol version of the commrunication
network. Paths are then taken to the block 98, and the network access
identifier is sent to the communication jsnetwork. [0038] A determination is
made at the decision block 102, as to whether the 10 network access
identifier is accepted. If not, the no branch is taken to the bl ock 104,

and a new age&mnd dofRnt. i THeSdcckss nﬁéage@ds uded th RALSS FHIHOM of HY ement ation in
whi ch the communication network is of one of two protocol versions, a

UMA- conpl i afpmnysyiestion corpegtion. @h@ne@mépas indicated byitemblogk d20uaiseeandmed at t he

bl ock 104 ly f d.
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at the decisjon block 102 _to be_accepted, the yes branch is taken to the
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branch is taken to the block 114, and the listing is accessed to obtain
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of operation of an embodi nent of the present invention. The method
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gener at ed. access nmessage selecta as a |rst se ed one of first
cont ent and



13 second content. The access nessage is used to initiate formati on of the
communi cati on connection. Then, and as indicated by the block 126, a second
sel ected one of the first content and the second content is selected
responsive to failure of formation of the comruni cation connection
subsequent to generation of the 5 fir$ access nmessage. Then, and as

i ndi cated by the block 128, the access nessage having the second sel ected
one of ChaAlMS$:sst and second content is generated to reattenpt, thereby
initiation of formation of the communi cation connection. [0042] Thereby, a

bi | tati Lt ti i cati
Connect fon t SPBEARS(GRdouE TROIE SRR o HEfBiRoR bt SPEMURIEREM “1o
UMA- conplRBlliorPHitPANGRITR! thé BlobilSommbn{ 123 bh&ablkaé E@m&uﬁﬁﬁﬂé|abb&§infgrt@m | ack
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does not first@sd hisecondddiffersntiednymuigatianoprotesok sad appargps e¢BPHEYRR 0col versi on

f th i ti k t K .26 i RAF i bl t
o T Comu ol st o R BIREEBHERRS) MR i cr bl 1
connect hBciwdet Rvith predisusielsddtesstdl cofdaidiEition cofeeomd bisthe Afbileatatian nobi | e

station (12) to facilitate formation of a communication connection wth a
net wor k{12) lsad thstiirpteceltused brmpkipy eehdrayipes ¢medidiuni cate according to a

first and a iffe ' i ' ratus
conpri oi ng: I S eres By P Hnf Rkt BERAE S ol fcBRRET 1 CF

net wor ksél&@ﬂ:gy hhﬁng a ﬁmgalssomeﬁtm ssbdidl meant afiel agessingalsslisting€62ytuni cat i on
connections by the nobjle statio (12) and the protocol used in makin
each pr 8¢iPEREe eﬁﬂﬂ@acpbwocaﬁe%wg@@%@éa@t ﬁ@ﬁ&f‘?ﬁlrtﬁ?rgdﬁe B8PS gur ed 19 0

generat g, g@%@&?ﬁe&rﬁ?ﬁﬁﬂiﬁ% foﬁﬁhﬁ&& G0hY chaMiuBfafiod LdmbctiRV#Rtheor @ second

content a raccessing t sting (62) to determne if a protocol
associ ahesvork tdrrespostingtokthe detwork identifiss; kidt ed t here, the access nessage

generated to initiate formati of the copmuni cation. co ction with the
net wor k cor r BSPEf; rﬁ@“@"é&“ﬁﬁ’@”ﬁ&t’iﬁfﬂ%ﬁ"ﬁ g%% ee?t;aft‘)%%wn oF e
communication connection to instruct said access message generator (52) to generate the
access message having the second content to reattempt initiation of formation of the
communication connection, the second content formed according to the alternate one of

the first and second communication protocol.

2., The apparatus (46) of claim 1 wherein the access message generated by said access

message generator (52) comprises a Network Access Identifier.

3. The apparatus (46) of claim 1 wherein the first content of the access message
generated by said access message generator comprises a UMA, Unlicensed Mobile

Access, syntax string.

4. The apparatus (46) of claim 1 wherein the second content of the access message
generated by said access message generator comprises a GAN, Generic Access Network,

syntax string.

5. The apparatus (46) of claim 1 wherein the second content is different from the first

content.



a content reselector operable responsive to failure of formation of the
conmuni cation connection to instruct said access nessage generator (52) to
generate the access nessage having the second content to reattenpt
initiation of formation of the comunication connection, the second
content formed according to the alternmate one of the first and second
comuni cation protocol. 2. The apparatus (46) of claim1 wherein the access
message 6genefThe eppasatus &io) oficleims ¢ funthes seigerising e carractipn MccessHsrmEsT g

Net wor k Access, ldentifier. 3, e.a rat 4 f. ¢l aim rein the
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gener at %spgﬁw%qle@a@egd%ssé@geﬁa@ﬁgﬂ Mobil e Access, syntax string. 4. The
apparatus (46) of claim1 wherein the second content of the access nessage

generated by said access nessage generator conprises a GAN, Generic Access

Net wor k sy I T r | rein the
second gbnte%gléggag%gg?%%{n }P@ﬁf@ﬁ’rﬁgm?‘lﬁ é@?ﬂ%@&]@gﬁﬁ)%‘?nﬁg&} ?‘ﬁg appar at us
(46) of idendifynwiich of tHedtrstoonmnt sidibe aead neatentaontiredds thetketbess massage
configured to determne success _qof the faqormation of the conmuni cation
connect Fe&Hlts Meigenss Py ke formation of BiecompuuciionseARCHon. 7. The appar at us
of claim1 wherein the nenory elenent (58) is configured to identify which
of the first content and the second content contained in the access nessage
resul t s8i n s{heepparatis vhelaiiwi mereimtheffirstventohsalevtably covaivehimgbe i on. 8. The

apparatus of claiml1l wherein.the first content sel ect.abl.y.co iped in the
e Heeengesn et By il fest pBbafC B e aRar AR RRMRLA ST ot o

with a icehbéll MOBIS RdodDDidnS I RAERFHDACHIRICHPAH VAR YA e RIS PER er@Nd
wher ei n%éc second 1contcent ing7 associated wwth a GAN (Generic Access

Net wor k )s asoopitedwithndG Abr(Gepetn Aeesiss Networkcemppéananefsodf potesolm 6 wherei n
sai d connection success determner is configured to update the listing
mai nt ai ned at said nmenory el enent responsive to successful

9. The apparatus of claim 6 wherein said connection success determiner is configured
to update the listing maintained at said memory element responsive to successful

formation of the communication connection.

10. A method for facilitating formation of a communication connection with a network
by a mobile station operable to communicate according to a first and a second, different
communication protocol, said method comprising the operations of:

accessing a table stored in a memory of the mobile station, the table listing
networks previously-connected with by the mobile station and the protocol used in making
each previous connection;

generating a first access message having a first content to initiate formation of the
communication connection, the first content being formed according to a protocol
associated with the network if the network is found in the table;

determining whether the communication connection is formed;

responsive to failure of formation of the communication connection subsequent to
generation of said first access message, generating a second access message having a
second content to reattempt initiation of formation of the communication connection, the
second content formed according to the alternate one of the first and second

communication protocol.



formati on of the communi cation connection. 10. A nethod for facilitating
formation of a conmunication connection with a network by a nobile station
operabl e to conmuni cate according to a first and a second, different

comuni cation protocol, said nmethod conprising the operations of: accessing
a table stored in a nenory of the nnb“?g station, the table listing

net wor ks previously-connected with by the nobile station and the protocol
used in maki ng each previous connection; generating a first access nessage

havi ng fir content. to initiate fornmation of e D i
connect?&h, ﬁhﬁnﬁﬁp of ¢ é@ﬁ%g ?ﬁﬁnﬁ%G%gﬁ %%@%?%}ﬁgrﬁgggﬂngﬁbéo ©

associ atithridobdl, ey nabivey forinfa dubeeshfal vevels hesshgussodidted tvth tladhetwork.

det erm ni ng whet her the comruni cati on connection is formed; responsive to
failure of formation of the conmunication connection subsequent to

gener at 9N Ofryg Al hdd drfaif AR HR IRAARondERRER S ifkenP REANHe ARFESS Message
havi ng a™ second content to reattenpt initration of formation of the
conmuni ¢adtetn connection, the second content formed according to the
alternate one of the first and second conmunication protocol. 16 11. The
met hod of claim 10 further conprising the operation of recording in the
table the p i Vi, i dpsage
associ atlg'd WIFI?IE t eodndeﬁic\l/\agllr91 kl.o ftt!1:§Lt§& é‘lgﬁjﬁt{et %&é%&?ﬁ %?%%ﬁ%@%ﬁ t he second
cont ent messagefif @rtergenématedh the first content. 13. The nethod of claim 10
further conprising determ ning whether an additional nessage is to be
generated. 14. The nmethod of claim 10 wherein the access nessage generated
during 3ai d TRR&RAJINE LfimIRNChbinNEe hdtesHRERESe smestdawRgRidSes an NA

(Network Access Indicator). _ _
operation of generating the access message comprises an NAI (Network Access Indicator).



