1 APPARATUS, AND ASSOCI ATED METHOD, FOR FACI LI TATING COMMUNI CATI ON
CONNECTI ON BETVWEEN 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 comunication network is operable
pursuant to one of two protocol versions,] such as a UMA (Unlicensed Mbile
Access) technology or a successor, GAN (Generic Access Network)

technol ogy. More particularly, the 10 present invention relates to
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15  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 Backsround 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.

[6004] 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
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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
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.

[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
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
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GAN protocol s 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
inconmpatibilities. For instance, a nobile station 30 operable in conformty
with UVA protocols is sonetines unable to gain access to, and forma
communi cation connection with, a GAN netwgrk. And, vice versa, a 3

GAN- conpat i bl e nobile station is unable to gain access to, and forma
conmuni cation connection with, a UVA network. [0007] If, however, a manner
coul d be pr O\KBﬂéIdCdmypatﬂblechohite abaté:mdeneahlhea g egsss ongmhfoamidi 1 ity, and

ot her inconpatibili.ties, n? ghﬂ8~ go %d be able to 5 communicate
by way of a dﬁﬁﬁ@ﬂﬂﬁﬁ%@ﬁﬁ?%ﬁlP??@@bé dbY%t s protocol version. [0008]
It is in light of [bbis Ibaffas&wauaqlnarﬂfspédma b@ﬁrowﬁieat}ﬁdvm@h PHick@me the

comuni cati on systens that significant inprovenents of the present
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2 illustrates a proo@sdt félzaggammﬁi@nﬁ&eg}b@id nforffatibheclme@eemdbidé  operation
of an enbodi nent of the present invention. 15 [0011 A Figure 3 |IIustrates
a nethod | oWCHINBHHGHOBEY oS Hiat ﬁ&ﬂlf@ﬂntdﬁlé’rwts Sthepreseh suicren har t he
present inven{jQay 4 Detailed Description [0012] The present invention,
accordingly, advantageously provi des apparatus, and an associ ated net hod,
by which to provide for formation of a communication connection between a
nobil e station and a connunlcat N network 5 operable pursuant to one of
either of%wo protocol versid Dgseripdon ofthe Drayyings or its successor, a

GAN-net work, oper EH%@ 'lﬁglﬁ‘gqflﬁﬁg}a@é a%uh&u}nmablock 8&%1%% bY&radtd 9nal ing

prot ocol s.

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.



[ 0013] Through operation of an enbodi nent of the present invention, a
manner i s provided by which to generate signaling nessages to permt
formation of 10 the communi cati on connection when the conmuni cation
network operates in conformty with either of the protocol versions. [0014]
In one aspect of the present invention, an NAI (Network Access Identifier)
or other access nessage of a first syntax4is first sent by the nobile
station. |If the nmessage fails to result in a comruni cation connecti on,
then the nessage, of a 15 second syntax, is sent. [0015] In another aspect
of the present invention, a |istinDetaileddDegcaiptéain of which of the access
nmessages, and their soci ated syntactical formations, permts the
formation of a coraRfIcHs RFsebMERtGACONiRE; é‘i"iaﬁ&g?@‘sg)’cﬁ%’é%ﬂ, and
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comuni cation session. And, 20 contents of the listing are updated, as
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G For rar ted ey (O PRl Rk of SRS PP I AERhER entSE S ouel 3.
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recei ved by a GAN-conpliant network for a conmunication connectjon with a
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UMA- f or mat t ed,, 8L W0 LK1ASGES ST { £ - fhan the conmuni cati on connection
al so fails. SOm’[BOO}fg] ‘Ihhe ne?m%rggméaé‘%:dégém}oglghti fier generator is capable of
gener ati ng bot h a[d@t4ddn knaegessofitiepteséiit @nventian, andAldeswoNBAcaspl | ant
syntax and a_network access identifier that includes GAN- c | i ant
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one of the ifthe message fails to result in a communication connection, then the message, of a

15  second syntax, is sent.

fO015] 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.



5 UVA-formatted network access identifier and GAN-formatted network access
identifier is formed and caused to be conmuni cated by the nobile station
pursuant to a comunication connection procedure. If the network access
identifier is accepted, then the comrunication network is known to be
conpliant with the protocols corresponding to the syntactical format of

t he al ready-sent network access identifiers 10 accepted by the network. If,
conversely, the communi cation connection fails, the network access
identifier generator forms another network access identifier nessag
is formatted pur sd@ﬁl7}t'5hetrhf'éwgrtl¢ﬁ@r:esaﬂd¢nméiesg¢nem@n is apabby ofegenerafingiboth a
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15 [0019] Information 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
identiftes 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.



determ ne protocol discrimnator values to be used in a discovery request
or register request, also generated by the nobile station. The syntactical
format of the discovery request and regi ster request is dependent upon the
protocol version, i.e., a UVA or 5 GAN, network. Through the determ nation
of the protocol version pursuant to generation of the network access
identifier, the correct syntax of the subsequent request nessages is

i mredi ately avail able. [0022] Thereby, a manner is provided by which to
permt a nobile station to forma comunication connection with a

communi cati on net WdPR1 ok asiothee pspett aflee p@sent drvsobon. fee Kitoggs agoessed tay

UNA- compl | ant, AER iRl KoRloo PuSAN EQTRLLARL NI NAE K, o ol BGAIPALLEL L Hofgert hat
woul d ot herwi se” prevent a OFHALT On ' of “a ccontruni caf °on’ “connect] off are

obvi at ed. [ 0023Jest, alsoheaeratddbyahdLiobds pagss, Thhemeictied, fopRf tHeldiscoads, an
associated nethod is provided to facilitate formation of a conmuni cation
connecti on. ARJustaxkregier senssdedepsndery upen the peteeplgeraen.t 6 géMdialle an

access megsadgaReh&GLap! yn ﬁgﬁ g cfeite!rr?ﬁna?igﬂto? Be Iﬁﬁggﬁl%?ﬁcgn g&@ﬁa%’{‘&o The

access nessage |$ generate O Initrate formation onmuni cati on
connecti on. /Aeccemtiemdf thesetvenkaccdssidepefiabtie cespmyaiaxeftle fudkdquest of
formation of the communi cati onﬂi%?eggecti responsi ve to generation by the

n
access nessdGEGGEHEAEEY!S gPIe ?:%’é]ég]ﬁessage having a first sel ected one

of the first 20 CQOOEHPﬂﬁﬂgnEQ%m%ﬁ&qggnﬁga&ﬁﬁ§whiﬂ%aE&Hﬁ?@ﬁmbﬁé@%ﬁ&ﬂﬂy i's
configured to select a second selected one of the first content and the

second cont erfbrmapdompuinistion conndetion witbhesemmeyeg@ngeteritodeithe ofémer at e

t he acce nmessa havi ng. t he ond selected. one the .first and second
cont ont 10 1 OM CEARERIHIT |Gt £ N STOr B AL TR TG NeHRIHTE e R
connection. ZhcdiihiibllitRefied iodltl dthestise pae&Rlabnatiod Jfla@hendnicaionadi o
comuni cation system shown generally at 10, provides for radio

conmmuni cat i o¥eNRGetipn grsehvéated. at i ons, of which the nobile station 12 is

CHETPLaL Y, 1S 0 5K DL e SRBURIACT SO Sgfoet

of operation in a omuhi cations) and in a
UMA/ GAN ( Unl incethsed phblidtetoAacitiasd Gemetioicoie catsusRaiNet swonksdti By skieamcednd,
the net W?g K er?erstsag%fgeglgr%to%?s%%igﬁz%%it(()) %er?g{gt&a%g]aicgesg ?n%\sl;vsnagg gelectabiy 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



include a GSM network 18, a UVA/ GAN network 22, and a core network 24. The
7 UMA/ GAN network is representative of a W Fi, or other, network operable
in conformty with UVA or with GAN protocols. As noted above, the UMA and
GAN protocols are, in significant part, different protocol versions of the
sane fundanental protocol schenme. The protocols differ, however, in
manners that would prevent a 5 nobile station fromformng a communi cation
connection with the network 22. If signaling generated by the nobile
station is in conpliance with a protocol version other than the protocol
versi on pur suTéMA/EhAN\mmmrk tserepn@semcrti«em“ 2iWi Bper aﬁhleepeiaworbop@feb]ge‘mt rmbi | e

station, of con ent stru t woul e d to
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enbodi nent ofprbtbeoﬂaraﬁsﬁﬂgzghmaﬁttﬁaﬂnd@fe@éﬂt gRstod! WBRRAS obmevy@ﬂn@ffuﬁdmdﬁwpl le
station operates to provide for the formation of a communi cation
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i ncl ude a"base transceiver ase |on controller

(BSC) 32. Andsigriaheag geiiengied bR Zhe mo’@mmﬂsume{bmﬂl@am&@mw ;&Gmeslqumbmt (AP)
36 and a controller 38, here interconnected b of an i nternet

connecti on 42therghan Bepiatesa) Vsrét(@vmﬁ@sﬁ@v\yhm% the[rmz@]k 42ris EBFHYBKL# onal
manner, Com%heagbﬁqﬁotﬂre% aqi%ﬁ %n@éﬂtw@ﬁf %%ﬁb&gﬁ, @Bfa' defirndbRlib @8 and the
er tation O . na o

base transceiv M net wor comuni cations is
permtt ed betpnera'rttckias éortir acsoRuuERrtict ainnectsorofith e E@Bkkewddper@®nanfcdn

additionally, network 18 and the network ile. statlon
12 incl ddes embb& @ipwcnr?%? Wﬁ“‘?“’r’i‘é?@“rd%? ERRENY ‘@C‘aﬂteﬁaﬂ@% Yatiopx

part 44 and %pefa@&%ﬁ?ovﬁ@%r B forftRtion d¥8, éornﬁﬂ§ﬁ€ét¥cﬁ1rcoﬁhé&iéht1frbfsﬁ%@w &EE‘S for
communi cations with both the GSM networ k and MA/ GAN networ k 22.

[0027] The novhitleosthapraacd metswms plurs@antdeyv}a@ipmeam’sorh& of opaialdebodi nent  of

25 e Present | EBoR el AT L S O R PR BRI S

I's either of 28had aWdke ﬁa@@romﬂtroi&ef @30 3. ARE tKANROAL TR lshyeh S Pitluden

contrast Lo %)r(llaggésg ;g)oint (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 circuiiry, 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



convergent nobile stations otherw se capable of formng a conmuni cation
connection wth a UVA protocol version or, alternately, a GAN- protocol
versi on network, the 30 nobile station 12 including the apparatus 46
permts connection of the nobile station wth the network 22 irrespective
of which of two protocol versions pursuant to which 8 the network
operates. The apparatus 46 is functionall\ represented, inplenentable in
any desired manner, including, for instance, algorithnms executabl e by
processing circuitry. [0028] The apparatus is here shown to include an
access nessagbe getmrlaomrates Bhe aza)acﬁtss:féﬁ/'zsrfyncztmiahi}egﬁpsetsemted,équmne@zéﬂemat or
54, a control]er 566a %18 gﬁe g{lwgb a i S

mai nt ai ned, & dteEL Ipalgl? BHYCRESORI PSS S A 5D mis&’é‘?ﬁ'l §F 88?S§§ngcard 66,
or ot her rrermdmcuitgpatlon [0029] In operation, an NAI (Network Access
Identifier) formn % an access nessage is first caused to be generated and
transnitted by t hdVP?&HnEH appprtus ipherershown do nshide angeepss mssazngexwé@tmbrk

access idgntidy e veg??iréc?%&ﬁtérr}%tfeg % LSt g%{)x};t&?kﬂ%ﬁm element

UMA- conpl i"ant™ f orma or mat

syntacti cal f&zram\thut}hahstﬁ-xgr@els poigtsinkd, 4 deeddsraddgand aSHVIS(SG!ﬁBcﬁbeﬁ Ildentitgt wor k
22, then the signaling procedure shall succeed. Conversely, if the NA

is of a synt (Mf’?hélﬁ) card g6, Othas MCATY GO0 t h t he protocol version of the
network 22, then t b@Z 'Iﬂ'@) EdaR8n Lm0 A kﬁetwlog? kg@eSFY&ﬂhﬁ% hi@hihyh ﬁaQJesﬁef I rst

attenpt using a net cess ‘identifier Irst rmat, en t
is, e.g. regmwat@tleﬁrsanahs‘cd anbaerpdrteedded imﬁmdnﬁ!ftedlbbethettﬂaesmnfparttolﬁdqe

syntactical for pes of co are n rovi ded in
o GO Rl B RER s U g SRR Rl

provi si oni ng ffmaAs, adel@utdmpiNet GGt of Q@Mcom§l1£&rﬁﬁﬁatb@§tﬁg NAOR of a

i nformation stored on the device 20 at the tinme of manufacture, pertaini ng

to a parti culssrtaetinef fasmat that QW@P@&ﬁéﬂﬁw frplogpleversi of Gemefwarkd2, then that ry
communi cat | nd ot T ARGy ebedt | COREREb SHEK s Ribepgitloco
versions of tfhendt\dat difars @ithied wordcs] adrsiof iof fiyeiberkl 22, tHehShésihgig a retry
with an NAI  of a new format is attenpted. The control [er 56 controls
oper at i ok’ of fdike 1ndeayent of failure of a first attempt using a network access identifier of a
first format, then the NAI 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 &
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 NAT 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



25 nmessage generator, first to cause the access nessage generator to access
the listing 62 of the nenory elenent 58 to determne if the listing
identifies the comunication network with which the nobile station is to
attenpt to communicate is of a UVA protocol version or of a GAN protoco
version. If the listing includes an identification, then the NAl caused to
be generated by the access nessage generator is 30 of a format
corresponding to that accessed in the listing. Gherwise, if the listing
does not provide such an indication, then the network access identifier is
randomy 9 aﬂrbutltarlh«rsewtesielr@elteetdd othepelse ot edlaond:remhos@knmvladg@@ﬁtbc Wi t hout

know edge of the protocol ver nt ,to, which vvork 2

oper abl e. Adcﬁrf’ﬁOS%a‘feWOH PSS gfcﬁg{‘ %Wka $2h]§ OREL %ﬁ% Ilclj‘eh?l fier,
contents st orfeeimatontdtehShdivedd &i:céﬁs iaéiRified CoafenRtiorad et t‘ﬁalsqﬂeﬁcasd 66 8@ ther eat
are used to populate fields of the network access 5 identifier. [ 0030]

Wien t he net VisFeeset epd ¥alugresipre itharedl aessusen éo pjmlqtt@rfwhis of thpeneteptkoIcReSS access

identifier fquum@ string of the form "1 < IMsl

>@ima. Mc<MNCS. nec<MCCs. 3gppnet wor k. org". The val ues of the | MSI

(I nternational NDQDD:H) Sirheic thehrtwdrit@ntdst Yenti fibreushiNe(IIA -fremaft, GhdNedt workk

Code), and MCC ( gP F %untr Code are retrieved fromthe SIMcard 66.
Addi ti onal deFSESF Lepdfist WEme 8 stineoiNg Iogme found, e.g., in the docunment,
UVA Stage 3 rl.0.4 Section 5.2.1. Anal ogously, when t he network access

identifier conford %mg f@t gt widentifier is
a string of the forq% M%f‘z@:ﬁ% @I\gn nMc< %\%@ 3@&@%%%%netmrk org"
15 Additional details related to this NAI are found, e.g., in 3GPP Docurrent

23.003  Sect iToR vhiie? oflthe[IN33 YIrterhiGoAE MMDIIK SABSELDBSr Id@ﬁmyu fthe MNOfMobile
whi chsoever syntax, is comunicated to a security gateway and detected by

the securfPty W@W%@é&ﬂcﬁfﬁ@@@&mﬁw Coga) egagtrigred ﬁfﬁ@sth@ REM@sitt ent s
f th h
O e, TESS298. PR b4 EBRA BULARIL] SOYLAD 20 BY ARSANGSRy LAk

format defi n&thgays ilied seato@cm.l .Vesrrﬁldgﬂusly,r\shtﬁﬂhe hetwalk atcebhitlesefier i ty

ateway is . g ,
d Y conforms with the GAN format, the network access identifier is a string 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



conpatible, then the authentication fails or tines out, and the

communi cation connection of the nobile station with the network is deni ed.
Conversely, if the syntactical format of the message corresponds with that
of the protocol version 25 pursuant to which the network is operable, then
t he communi cation connection is permtted. [0032] Indications are returned
to the nobile station, received at the ret@ive part 45, and detections

t hereof are nmade by the detector 64. In the event that the 10

communi cation connection is permtted, indications are provided to the
menory el enedNIB@gHIPNtdRENgtion bt permyideds insheadibns #re peoviderhiodhe memonet work i s
recorded, i n&%@tﬂé@%ﬂ'd Ql?et r%PoeC()i 9&%‘15}1 toyth%fco;nheunri]c(:aat[ivc\f(r)lr IétwoBr}é id %%(()Jr."dgcll ng the
protocol version of the O Caton heter , 1N sﬁbsequenﬁ Signal i ng,

and subsequenhde@dgiingtahe tienbtyceMhesdtivork. a8 § aXpiding hePu&sSa] versidy dfithe ary
selection, of the syntactical format by which tq forma subsequent NAI, or
ot her messageéOHBEHCHIN 5BV Rk Subspsiedi digngling, ¢pA sebiequernt CompINIGaleR ng are

accessed, sand,hh&id %Rgﬂ:nﬁ?éog %g(fsg,gorrgarﬁ%rg clobfbes io?@hﬁ{w&zl%ﬁcﬁ%wt Iﬁgigfnich

i medi ately ascertal ne or 1nstance, the erent proto
versi ons of tthdomes wrrskqt Nt trestherifesdadef eecd motbhendder fmsteadf thdicententsr y

request and regj ster request ssages. Each of thes nessages i ncludes a
A-bit PD val (8 RS FOPeLc gt KD C\?é%@oa%&%%wflS?BW,H%W@?}S in
3GPP docunmentinffeddldy a8&dfagRgll. 1. 1. 2 and UVA Stage 3 R1.0.3 section
11.1.1.2. [0034] Wen utilizing the UVA protocol version, the PD value is
of a value of 1. [PR¥EVEr inst@icaghe dEkNe Pottocsd vewsiarsiadithe tdteoR2A/Mither i s 0.

A di f. h ' f di f, th
venti on”" it By R Bt R BRI R R a8t B e

caused to fommskdpes iIRbRRE hidVsit FBSSAEE Ddthils reRId0H Thd PDWalu drk Set F6:@H, 00|
version of the network with which the nobile station forns a comrunication

connecti on. AR d08BslperpeneisHiescatinn bl -1-dgi ardd/Mrediaeed Rl segjiondrd.1.2.
gener at ed sUbsequg@é&ﬂq}é@&fﬁ@?ﬂlﬁhemﬂoﬁ%i Qé}%i&fq, tFlQ?Dﬂ?ath\%)irs 161f @?ﬁ@%s 20

identifier and storag I'ng O € protocol "version o
comuni cat i onf Inétomavkr, u¥hegn GANI moeariersion, tegPBtvatudie QUesontbgstage is to
be gener % ed furt Ce% %}ijsfrall‘:ign of an embodiment of the present invention, the discovery and
request message generator 54 1s 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,



made of the listing, such as by operation of the controller 56 to access
the contents and to provide the access contents to the nessage generator
54. Responsive to know edge of the protocol version pursuant to which the
comuni cation network is 25 conpliant, the PD value of the nessage forned
by the nessage generator 54 is appropriately populated. That is to say, if
the listing indicates the conmmunication hetwrk to be a UMA-conpli ant
network, then the PD value of the nessage formed by the nessage generator
54 is of a value of 1. And, if the conmunication network is identified to
be a GAN- conpvhargenilet thetfansimiigart o éhepMobike o, Htasdeptpd mdsopesdtedbumsin. 0. 30

When t he di scgvery or request nessage, i formatt ed. | conformty with the
pr ot ocol Ve?@}aghs%m?%éﬂ?mﬁ%g%qncaﬁfﬁﬁ%lowf%egﬁumh%w%?%}'a-i. conpl i ant,
_then t he mss@ﬁﬁgurbiitsé&ht%msé%ﬂherbﬁe GtA_EN bf BREATD RaLd ianfiI fhi’cﬁeﬂ@@iaﬂi_ﬁg&i ation,
is accepted and operated upon. That is to say, dependi ng upon which NAI

was successf uhe netierkgnl itecontrallpord. configures itself to use either the GAN

or UVA PD:val ue i r if%@_@} i t k it ontroller
38. 5 [0055] The ﬁpgéé]n%%égaﬁgﬁm adé{e%}éelgrgrrr%r el%ﬁé)#érr?f \gﬁaeéﬁ%?ﬁsoever
enbodi ed, howavedicd hewdiestthafstigy foBmaa tabdd Rlehti®ivg ®yichgf whiMA/MOALar a

UMVA/ NAl, or a N NAI worked with a network with which a conmuni cati on
connect i on m&A%fséﬁﬁf@é.WW@Wﬁﬁ PER e COPMURICaRYbFPBCEHR V& permits

a listing of Jpubbidl &1oRMdnk Bermlif @Sftfhgyﬂ% goMBEMhA PedincaroaagpR! e at
any tinme in v%hi CE a ne?worlil ccelsg 10 1 dent F?ﬁe?@d?@lcoverglgrressag%,
request messagiesdr bofdrered med sagdainhdtactsssibiodtaopltimoiarnvdiidna sgeor acess to

be generated.. ,By. formn and subsequent|y accessin t he, tabl el ays
nssocl at ab it BTy TS I B e ou i eSS b BBOARET | ack
of access gragsash ecificICBd dane@ddde VIBY for@ath BAd s@E64entlNIAbessRONhe
successful connection to a security gateway, the protocol version of the

communi cat i or@tietdstiyk aspciatdupidiavssdoftao erserus askhess ideptifienandrabursurntdedesss
e 1ot R MR USRS peb b B2 SRRIFFALRAEAY L1 oo
net wor k accessnidd€od td 4 sgcutioy gisewvdyl, tisd protododn@sioh BPHR@MnaiHigifion hb&vdrRbl e
is indexed by the I P address_ of the secured gateway of the

15 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



network. In other enbodi nents, indexing is provided in other manners, such
as by 20 the MNC/ MCC (Mobil e Networ k Code/ Mobile Country Code), or simlar
identifier, of the communication network form ng the target network.

[ 0036] Turning next to Figure 2, a process diagram shown generally at 82,
represents the process of operation of an enbodi ment of the present

i nvention. The process here pertains to pperation with respect to a
serving UNC/ GANC schene. The 25 process starts at the start block 84. Then,
a determnation is made, as indicated at the decision block 86, as to
whet her a netthon&vwacik gsth Wlfdelrntd»rminenic@ﬂmis)arés)procm i§ bstok dif the netwotk artdhe no

branch is taken back to.th bl ock,
Caken o tho TIRERCBE Y O0SH) AL IROeEPRERD ekl Gomehrs BrolPietiehg

formng a tahhehd Rl e n3GriRaA8s hken Rﬂmwcﬁ%' QU tREbIOBX 65, (RO Hetlagl T
associ ated protocol versions are accessed. A determnation is made at the

deci si on bl ocke®s identifier istfemmsiusitgsthp infoaaionvetrisvethirom tholistitge net work
Wi vl cly COIALCAL LORS L ALE o CRLBRERE skl LabRfly L bR MEbBL K pand s

prot ocol versionh-ar Pock 94

not cont ai necnoivledgB@f tHeSrogol \téﬂ@oxmoftlheaemhaurﬁcatlakaetv&o@kthahbhmhe@6 At
the block 94, the network access identifier is formed using the

i nfoor mati on ridfenteviablpslofS.ane the Retvak acsessddrndifiseisypenide th%@)r%maeww t he
network accesgplgdgntifier is formed without know edge of the protocol
versi on of the conmunication network. Paths are then taken to the bl ock
98, and the networ[RO3&jcedsteidimatiorn isemades;tslquectsdmtlﬁeclcmﬁmmtcn‘ahétbcr the

net wor k. _[0038 deterpjnation is at e i on bl ock 2 to
nhetner o  nebvapl aniser epEben aEReRIes H5roh oo dEmeBds ke froghe bary 193,
branch is takgg atn‘%wteﬁ%eﬁli@&ﬂﬁf 104, forrﬁ'&ﬁ Iﬂ tH@&e%?;ﬁﬁ%ﬁnﬂp%@n‘taftioﬁrm 'v@ucf}pﬂh@'Ed

In the exenplary inplenmentation in which conmruni cation network is of
one of two prcgmwwamﬂswmk 1&aoﬁMocf©wplpu&mol vessiasisonUMadrgomplapt conpl i ant
the

e g ondorist STEG e g on kel e Fred TR T BREMLS bt ock
98, and the memha tHiME r@68ia5S ondemtitipkdvebuslPfoy@Bl. A path is taken back to the
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 to

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



[0039] If the network access identifier is determ ned at the decision block
102 to be accepted, the yes branch is taken to the block 108. At the bl ock
108, the protocol version associated with the accepted network access
identifier is stored, if not already stored, at the listing of the nmenory
element. A path is then taken to the 20 decision block 112 at which a
determ nation is nade as to whether an additional nessage, such as a
di scovery request nmessage or a register request nessage is to be
generated. If not, the no branch is taken back to the decision bl ock.
O herwi se, i fseaoncttwmmlqu@h@ arpessagsagsisisede ig'éirawrianad;ioﬂdfethqes branch is
taken to the bl ock tthe istlgg LS, a %ﬁ bL 32 ain th pr ot ocol
versi on of tHE"HB F@éppgﬁnﬁgt Pk A ﬁ & (ﬁﬁ é ssage i s
to be sent. TRRCRAGEDEhe MECIRAR! af(&ﬂz’é's@ébddscoﬁﬁzﬁ@s%lectfeﬂ?es?b@swe 16 to
formthe subsequent nmessage. [0040] Figure 3 illustrates a imethod fl ow
di agram showvpilgeméfamafioar! irzommepeaivarroaniolien spbscheentt sograsiongféhat i on
of an enbqdi t e ven t

Q %ac%gss I‘E'e%s e, SI%@E e{nﬁ % ﬁdlgﬁged th%b Ma{ cctésg %@%@6 41 ]

formati on"of a conmmuni catd on connec i'on nnbl 1on.

First, and ashavhgithat@dndyeclédied bhosithd At and saoaé s6nteMSs ggeeratsd gener at ed.
The access nessage sel ectably has a first selected one of first content and
13 second cdRIEMPL hEgby pHdatonpiderpiionof ihieepRHuisARGIEEINEEIHRat i on of t he

communi cati on CO”H@@%Z 1Ofherd 1SR mdbid s %ﬁoﬁ%@ﬁ&é&?% chegmegbgé:éerfn%@ 3 second

sel ected one of t i'rst content an second cont ent
responsi ve t gonfraidicatienebniatinato onfoomed hethcormumintiattiometworkebtiionither

b t 5 f ! T
"hd cat edPhy WHE BB 9B AN EoRplats CHA R RARI G L R BRF e ect ed
one of the f ichbffpaBhitityseaRBsh @1@ MY stadiof QNG FiRL &%lﬁﬁ’mcét%tr{e@\m@( doehgseby

initiation of formation of the comrunication connection. [0042] Thereby, a
mobi | e stati oﬁﬁuyen%idam@gdlwdt@deémstmssa@@cpmtnwlmerﬁgoraof @mmwmatl@m

connection tq _be ti eit

VA conpt 1 ante ot 2eR ST b Rls B R S B i 1 ack
of conpati bi |pehﬂ1t@@ﬁ%\£@mtﬂoh%fmbmhﬁlrﬁéa@thﬂnmdoﬁ kethaateyaegat i on net wor k
does not result. Additionally, due to the storage of the protocol version
of the communi cation



network, a network access identifier is formable to be of a syntacti cal
format that permts the formation of a comruni cation connection with
little delay. 14 CLAIMS: 1. Apparatus (46) for a nmobile station (12) to
facilitate formation of a network- communication connection, the nobile
station (12) operable to conmunicate according to a plurality of different
conmmuni cation protocols, said apparatus 5ig£onprising: a nenory el enent (58)
adapted to store a listing (62) of network identifiers associated with
previ ousl y-successful network-comruni cati on connections by the nobile
station (12) @hAliMi®: protocol used in nmaking each previous connection; an
access nessage generator (52) configured to generate an access nessage 10

sel ectably having a first content or a second content after accessing the
listing (62) to deprsrabneo) forg mekitotdiondd dbleifasibithisvormanomef apstrork-
identifier is li ther N e ney. tnitiate

for mat i on of WHE HTST R s BLiERe cORRLCEs SRO-Csnt SOTRRIIAL 1ot e

net wor k i dentactoréing taaghaalnifdiffere@tsehentncatioperabtss, rsatixppatang to failure
of formation of the 15 conmunication to instruct said access nessage
gener at or 2 ( 52PMP§SP8her at e the access nessage having the second content to

reat tempt i ni tiatiQne0te/ QLABLIS) Lokl SUTHIIGIELAT LANBRCILAMer? ThE

apparatus (46) of access nessdge ‘generate y said 20
access nessagescganealr attlo prefyhRipl yeanpess B setavoNetwarknfAates sodmbetivnsfiyghe 3. The

apparatus (46) .of cl ai erein the first conte of .the access nessage
gener at ed by "32hlg S%@E@i)ﬁggégﬁgowﬂg?%d? Hisr 258 Br ' WK™ R PRens ed

Mobil e Access, SyRtg¥esshlesiige géerdor (32§ ¢ r8d 1Sgcdndfle Af ab@l ditdsagpher ei n
the second content of the acCeSs nessage generated by said access nessage
gener at ol 0 conpleftely havidan, firSeenatdnt or Asesosd cietewioriler agseating thetlisting (62) to

determine if a protocol associated with a network identifier is listed there, the access

message generated to initiate formation of the network-communication connection

corresponding to the network identifier; and

a content reselector operable responsive to failure of formation of the
15 communication 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.

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

20 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.

25
4, The apparatus (46) of claim ! wherein the second content of the access
message generated by said access message generator comprises a GAN, Generic

Access Network, syntax string.



15 5. The apparatus (46) of claim1l wherein the second content is
different fromthe first content. 6. The apparatus (46) of claim1 further
conprising a connection success determ ner configured to determ ne success
of the formation of the comrunication 5 connection responsive to the
access nmessage generation. 7. The apparatus of claim1, wherein the nenory
el ement (58) is configured to identify wdch of the first content and the
second content contained in the access nessage results in success of the
formati on of the communi cation connection. 10 8. The apparatus of claim1
wher ei n the fi.rst Tomppatatsdi@osfaidiyn cohe@imtdd seqont lventenicis diferem Sxay the
gener at ed byﬂﬁaﬁd access nessage generator is associated with a UVA

(Unli censed B §eatR cess)-conpliant network protocol and wherein the

second content i STI?&%@Q&@ISQ%WMM% GANHeCENEpn e 6aFRciNR] WREK- conpl i ant
network 15 protocol. 9. The apparatus of claim6 wherein said connection
success det erdefa@gner sonfegmed @u%éfarmm weeess ef thedormatianmy thasomapnisdian sai d

Comnett i o, 0B RIRE R oY PP R RMR: on of & communi cati on

connection wwth a network by a nobile station operable to comrunicate
according to a first and a second, different comrunication protocals, said

met hod conpri’si ng thiePapapace shémds Whatssedsinmgmery st stiorieerniigutedignor y
of the nobil gy 1]"1*{7 WAk dfike ﬁ%@k&ﬁéﬂtsd%@?e sefond] ‘f‘é?ﬁ%ént&{g@& 'ir?Hﬁ'a)éée%Q”r'eCt ed
e the I'n nmakling t

with by the no station and protocol use e previous
connecti on; gessergetresultsadn fuocsds dtioefsmatasalybe bamihmgicatibn cednecomt.ent t o
initiate formation of the conmunication connection, the first content

bei ng fortHed accor di ng to a protocol associated with the network if the
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access message generated by said access message generator is associated with a UMA
(Unlicensed Mobile Access)-compliant network protocol and wherein the second
content is associated with a GAN (Generic Access Network)-compliant network

15 protocol.

9. The apparatus of claim 6 wherein said connection success determiner is
configured to update the listing maintained at said memory element responsive {o
successful formation of the communication connection.
20
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 protocols, said method comprising the operations of:
accessing a table stored in a memory of the mobile station, the table listing
25  networks previously-connected with by the mobile station and the protocol used in
making the 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;

30 determining whether the communication connection is formed;



16 responsive to failure of formation of the communication connection
subsequent to generation of said first access nmessage, generating a second
access nessage having a second content to reattenpt initiation of

formati on of the conmunication connection, the second content forned
according to an alternate 5 protocol. 11. The nethod of claim 10 further
conprising the operation of recording in tdhhe table the protocol, if any,
used to forma successful access nessage associated with the network. 10
12. The met hod of claim 10 wherein the second content is different fromthe
first content. 13espbheivoed fadldreodf fotraationldY theiedriv@nnicetipr ¢sinagiodet er m ni ng
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communication connection, the second content formed according to an alternate

5  protocol.

11.  The method of claim 10 further comprising the operation of recording in the
table the protocol, if any, used to form a successful access message associated with
the network.

10
12, The method of claim 10 wherein the second content is different from the first

content.

13, The method of claim 10 further comprising determining whether an additional

15 message is to be generated.

14. The method of claim 10 wherein the access message generated during said
operation of generating the access message comprises an NAI (Network Access
Indicator).
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