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di vision nmultiple access (FDVA) systens. A CDVA
system may i npl ement one or nore CDVA standards such
as 1S-2000, 1S-95 W @NEKGROUNID. A TDVA system
may i npl enent one or nore TDMA standards such as

d obaFieB8yst em f or Mobil e Communi cati ons (GSM. These

ar are well. kpown in the art. .[1004] A ngtwork
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8§98 covers a particul ar geographic region (e.g., a
city) and may in turn include one or nore snaller
networks. For |S-95 and | S-2000, each systemis
i dent Bhtlago1 2004/ 105267 PCT/ US2004/ 015629 2 by a
systemidentification (SID) value, and each smaller . .
[ﬁ)pg‘br k Wireleps CQMBURICATIQR, SYsigps are widely deployed to provide various

communication services such as voice, packet data, and so on. These systems may be

multiple-access systems capable of supporting communication with multiple users by
sharing the available system resources. Examples of such multiple-access systems
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, and frequency division multiple access (FDMA) systems. A CDMA
system may implement one or more CDMA standards such as IS-2000, IS-95, W-
CDMA, and so on. A TDMA system may implement one or more TDMA standards
such as Global System for Mobile Communications (GSM). These standards are well
known in the art.

[1004] A network operator (i.e., a service provider or a “carrier”’) may deploy one or
more wireless communication systems to provide services for its subscribers. Each
deployed system covers a particular geographic region (e.g., a city) and may in turn

include one or more smaller networks. For IS-95 and IS-2000, each system is identified



is identified by a network identification (N D) val ue.
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sent to a mobile station via over-the-air signaling, a large preferred roaming list would

m

also adversely impact download time.
[1007]  There is therefore a need in the art for techniques for supporting international

roaming and which address the PRL issues described above.



SUMVARY [1008] Techni ques for supporting

international roamng with the current PRL design and
wohoehosddr ess the PRL i ssues descri bed above RC®US2004/015629

provi ded herein. These technizgues use a network
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AR etalitelow?2 shows a structure for the preferred
roaming |ist as defined by TIA 683-C, WO 2004/ 105267

PCT/ US2004/ 015629
BRIEF DESCRIPTION OF THE DRAWINGS

[1011] The features, nature, and advantages of the present invention will become
more apparent from the detailed description set forth below when taken in conjunction
with the drawings in which like reference characters identify correspondingly
throughout and wherein:

[1012] FIG. 1 shows two CDMA networks deployed in different geographic
regions;

[1013] FIG. 2 shows a structure for the preferred roaming list as defined by TIA-
683-C;



4 [1014] FIG 3 shows the encapsul ation of the network
operator identifier in an Extended System Paraneters
woOkessag®edef i ned by | S-2000 and t he storage of PCIAIS2004/015629
network operator identifier ip a PRL record; [1015]

FIG 4 shows an exenplary systemtable with two

records for two network operator identifiers; [1016]

AGI] 5 HGwS showsothesenchpruldtioansiitihiet natgok npdrator kdentifier in an
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updating the preferred roamng |ist of the nobile

B035] on;Fland shaed oh ereraplagy syistems tableowish kwdiraeprdsriasftwo network
t he base station and the nobile station. DETAILED
?ﬁ%ﬁi%ﬁl@?rf’lom] The word "exenplary" is used herein
[1016Fan Fi6e5\sho s asSprabese faMhmittingSd A6t&Ork Sperator identifier by a
Illustration." Any enbodi nent or design described

basestaonss "exenplary" is not necessarily to be

ru a e . L q. .
BTEL nao8 AR EE08 6, AR RIS BRI Frops oo
pio1spo CDEA7 BRéwW®S sfoctOfr apdhtih@ Qe piefdred@darnihg list of the mobile
di fferent geographic regions (e.g., different
statios 2pds) “and operated by two network operators A

, r C . - .
FtoF, SRSV USRI SL A TR b o
Each of CDVA networks 100a and 100b includes one or
nore systens, and _each system further includes one or

nmore smal ler net WEJAL E&@SC&JHI% net wor ks

100b is identifi.ed b S| | ue, d h
R R A SR S R Lt
Mstanvelod §1lusEagtn. CONRYy ehBbilfaidat by Béka doscHbéd st d¥BRYemplary”

base stations 110 that support conmunication for )
iwotet necessagly tnlee dongtragd 46 prekeried ob edvaatpgeatseay cp pthep embodiments

(D@‘/A network. For sinmplicity, only three base
A A18%s are shown in FIG 1 for each CDVA network. A

page] st IR shows a didgean of tvad CDMAMEtwoRYs B00aRNAE 00b deployed in
referred to as a base transceiver station (BTS

figtsecnt eogiaphie degionh 6¢-8+ dilfprenfospambieik And @pﬁaiarrzsﬁ bgwo network
Bituof RN BoRapetfef! EarREPMER pel e an 18D notwork, an15-

2600 hetwotlef @r s@fe tothea snetworknoBacls ot CDMA actveorks 1803 aad 100b
mobi | e equi pnent (IVE), user equi nt, E), a

Hickides 98¢ OB MATH STk aysigp UghE igehgs? on'or more smaller
. hé&tahio rgy sys% 2POMMR R BVorkCTd 43280660 I8 Rified by a SID value,
and each smaller network of a given system is identified by a NID value. Each CDMA

network typically includes many base stations 110 that support communication for
mobile stations 120 within the coverage area of the CDMA network. For simplicity,
only three base stations are shown in FIG. 1 for each CDMA network. A base station is
a fixed station and may also be referred to as a base transceiver station (BTS), a Node
B, an access point, or some other terminology. Mobile stations 120 are located
throughout the coverage area of each CDMA network. A mobile station may be
referred to as a remote station, a terminal, a mobile equipment (ME), a user equipment

(UE), a wireless communication device, or some other terminology.



5 [1022] For 1S-95 and | S-2000, each nobile station

mai ntains a preferred roaming |ist that identifies
woeonis®d syst ens/ networks that the nobil e stacTws2manise29
access and (optionally) forbisdden systens/ networks

that the nobile station cannot access. The preferred

roanming list may be programmed in a nmobile station via
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rbkanclulley a srebn 230 %rgiﬁiﬁﬁie\dﬂﬁ lﬁcwsﬁﬁﬁrgysﬂeﬂlskl@ﬁvdrﬁ? hi&d a section

mul tiple fiel or colums for pertinent

d
%]9 &gfrf)ﬁlfhl@ﬂﬁﬂf% Angegessibde sysjemstpriwerksi elhgsaccessiblelsystems/networks
R Tl e BN 5 Bl PO 887 0 f on

[aoezﬂ]er ermthe thblelfok, eaah geoguapliig atdadinclatiey (1f) iaglediry ddedd for each

UI sitiqgn index field. For each entr the system
Sy RetipEy PrePgY 8 the dhtile pd (FamBIHE @yeiqéacprr colimhg derdpertinent

I, T
iglgorfé%tﬁ?%%&%%er e Tihfelge:ﬁgl‘& cﬁ%gd g& 1!%{nhé pf e 55%}:%5 (I‘?V%mh are
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docunment Tl A-683-C, entitled "Over-the
the parameters to use to acquire the associated system/network.

[1025] Acquisition table 250 includes one entry for each unique index value and
multiple fields for various parameters to use for system acquisition. The preferred

roaming list is described in detail in a document TIA-683-C, entitled “Over-the-Air
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Provi sioning of Mobile Stations in Spread Spectrum
weyel4ans26? which is publicly avail able. TIA- 688TMS2®4/015629

al so known as 3GPP2 C. SO016-Bg [ 1026] For 1S-95 and
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SareThor R o A OB pPRABs e pels TRPBP! Bl 1 ioR Rk partners.
Ph&dentiRE aré QRO Aid dcghisitdnAmd 26 pHBrif PR s} stems/networks of all of

i nternational roam ng'is undesirable for the reasons
Hhet retiwerkosperatprs0 28 rodroing naploet miapitber a freign aletwarliripagtor with a

i current PRL.design and .avoid the. need.to .
gﬁ‘{%é: ed ]%WI'IAar S{é"%ﬁfﬁ nber ot ae%atrg? &8P ?rgie COFSISRE - oy many  (possibly
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i dent i ?,i e_g by I\gwr)lg)twor k. operator i de.rgt ifier. The P ed
Repipg KishBepiienio sppno: intgrastiongl reaming Ae vpdesicallp dfor ths reasons
{Fﬁgdg&)&tored in asingle entry in the systemtable.

e base stations for each network operator broadcast
[1ea8het vitwr supppe isteatiohd Pdaniing fvithf the thieedt PRI @&idn and avoid the
oper at or . en roamng, a nobhile station can ascertain
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ORI T o308 NS T o
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RIS R MOl —
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[oRd] cl WIS shds an Rbokaem! & thehgetibik! BpkrFbAti@htifer, which
assi gned MCC val ues of 310 through 316.

comprises the Mobile Country Code (MCC) and the Network Operator Code (NOC).
The MCC is defined by the International Telecommunications Union (ITU) as a three-

digit code that can identify the country in which a CDMA network is deployed. Each

country is assigned one or more MCC values by the ITU in Recommendation E.212,
which is publicly available. For example, the United States is assigned MCC values of
310 through 316.

[1030] The NOC may be defined as, for example, a two-digit code or a three-digit
code (as shown in FIG. 3). In one embodiment, the NOC for the network operator



[ 1030] The NOC may be defined as, for exanple, a

two-digit code or a three-digit code (as shown in
woehw4/1852671 n one enbodi nent, the NOC for the netcwwsko4/015629
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identifier is the Mobile Network Code (MNC) defined by

the 1 TU and used for an International Mbile
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[1033] FIG. 3 also shows the encapsulation of the network operator identifier in the
Extended System Parameters Message defined by IS-95 and IS-2000. The Extended
System Parameters Message has a number of fields, two of which are an MCC field and
an IMSI 11_12 field. The MCC and IMSI_11_12 fields are mandatory fields and are

included in each Extended System Parameters Message transmitted by a base station.
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[1037] To support international roaming, the preferred roaming list can include an
entry for the network operator identifier of each roaming partner. The network operator

identifier can be stored, for example, in the (SID, NID) fields of the system table, as
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values currently used by any network operator worldwide. In an embodiment, two SID
values in the excluded SID range are used to indicate that a record in the system table is
for a network operator identifier. In a specific embodiment, these two SID values are

selected as 31,100 and 31,101, which are in the high end of the excluded SID range.

However, other SID values from the excluded SID range, the reserved SID ranges, and
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[1043] FIG. 4 shows an exemplary system table 210x with two records 212a and
212b for two network operator identifiers. Record 212a contains a network operator
identifier for a permitted CDMA network and has a SID value of 31,100 and a NID
value of 4632, which is ‘0001,0010,0001,1000° in binary. The MCC value for this
CDMA network is ‘00,0010,0100” binary or 147 decimal, and the effective NOC value
for this CDMA network is ‘001,1000° binary or 35 decimal. Record 212b contains a
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[1046] As shown in FIG. 4, the network operator identifier for a given network
operator may be listed in permitted systems section 220 or forbidden systems section

230. A negative listing in section 230 may be used to prevent the mobile station from
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noted. The mobile stations in the CDMA network can receive the Extended System

Parameters Message from a base station, obtain the MCC and NOC values sent in the
MCC and IMSI_11_12 fields, and identify the network operator based on these MCC
and NOC values.

[1049] FIG. 5 shows a flow diagram of a process 500 for transmitting a network
operator identifier by a base station in a CDMA network. Initially, the MCC and NOC
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) e carries . the MCC and. NOC values for the
12@%%&%? KPS eFesPying fhe Keteeed awefemmvBprametary Message, s another

éiiﬁﬁﬁfﬂlgﬁ,dth@ Btfte station performs system selection after receiving the Extended
System Parameters Message and attempts to match the received (SID, NID) pair and/or
the network operator identifier for the current system. In yet another embodiment
whereby the network operator identifier is sent in the Sync Channel Message, the
mobile station performs system selection after receiving the Sync Channel Message and
attempts to match the received (SID, NID) pair and/or the network operator identifier

for the current system. For all embodiments, the mobile station attempts to match the



[ 1051] In one enbodi nent, the nobile station perforns
system sel ecti on upon receiving the Sync Channel
woksEAgR6and attenpts to nmatch the recei ved (SPOI/UNR@Y/015629
pair for the current system agai nst the (SID, N D)
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station jn.the net wor k and processed (step 612).

& ] B et ToRpinE st G e Reser gy nof sepHaS), then the

eC oi3dalfig0nRkdads HESHRU p d;sC

agai %gétl tggli]e _Sla and NI Dﬁoégflﬁeggétd%arte }Snﬁigg%gg&i (step 622). A
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95 TR, SHP. 208 D BBl 80 550 58008 e s o
titrrcanshirdd d2aitat teSIDndNIDYedl6s staidd of theheefhRl ﬁﬁﬁli{l\%]fi)st. An
e

.values stored in the preferred roamng list (i.e.,
1%(ﬁg qfwhether qrgot §hee€DM@)n’etwqf§ As peressiblerte the mobile station is

b3 08 FRESFES ' f e base station is
pgr ocessed ( st&%p 6&2‘?&1?%%%11 (Et%%%}‘
[1055]  If there is no match in the preferred roaming list for the network operator

identifier, as determined in step 630, then the mobile station may display a message that
the CDMA network is not found in the preferred roaming list (step 632) and the process
thereafter terminates. Alternatively, if there is a match in the preferred roaming list for
the network operator identifier, then the mobile station performs processing consistent

with the PRL record for the matched network operator identifier. This PRL record may



network operator identifier that distinctly identifies

the network operator of the CDMA network is obtained
wobnrawinse7fi rst signaling nessage (step 624). PO®/US2004/015629

preferred roaming list is theh searched to find a

record containing the network operator identifier

(stléefg 626). Step 626 rmei/ éW{Jer.for med by first
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[1058] The use of special SID values (e.g., SID values in the excluded range) to
indicate network operator identifiers provides various advantages, some of which are

enumerated below.



val ues excluded from assi gnnment to network operators

for systemidentification (e.g., the encoded SID nay
woéabd4/m0s26hi n t he range of 26,112 to 31, 103). [ eODBAS2004/015629
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. $tafions sacke RetvEerE oPeraiop, ideytifier gan be dngodrst inghar(§8a,. NID) pair and
. S: C kN 0 0 and
el il AP COPRIMHE RO Bt She (s,
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t S. . econ t e reterre oam n | St
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I's a function on
or more instances of a Data Burst Message. The mobile station can receive the Data

Burst Message transmissions, refrieve the roaming list information, and generate the
preferred roaming list. The mobile station can treat PRL records for network operator
identifiers in the same manner as PRL records for conventional (SID, NID) pairs for

permitted and forbidden systems/networks.



networ k side responsi ble for service provisioning and
paraneter adm nistration. The OTAF nmay invoke and
woamidrios26an Over-the- Air Paraneter Service PropCsiusziong15629

(OTASP) and an Over-the-Air Payanmeter Adm nistration

(OTAPA) functionality and nessaging protocol to

%fdate the preferred roamng list of a nobile station.
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for system sel ection, as al so descrl ed above.
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In|t|aIIy at | east one SIEAF nessage (e.g., Data

\Biﬁ’fe@te weasingdist isslescaibed g base station and
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set EasaSleaIu t hat \gltthlnaset of

808 SRV oHESIEHEEed e 2rseese (D (NI kpair and futher
L1 S N g Sl R A ot
EL0651] PRAtrimso stfion tlhéx, a message processor 812 receives data from various
applications and generates messages. Message processor 812 includes the (SID, NID)
pair for the system/network in the appropriate signaling messages (e.g., the Sync
Channel Message and System Parameters Message). Message processor 812 also
includes the MCC and NOC values for the network operator identifier in the MCC and
IMSI_11_12 fields, respectively, of the System Parameters Message or Extended



SID and NID fields of the record carry a network

operator identifier that distinctly identifies the
woebtmwkeoper at or of a CDVA network. The set oPCTaszid®15629

for the preferred roaming |1ig$8 is stored in

non-vol atile nmenory, which may be located within the

nobile station or in a renovable nodule (step 716).
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ync Channel NMessage and System Paraneters

e.g., .the S / > .
(mgls& 68 hessd IS0 ahysiealgdayeraraesssipg) foyeliaint deeodedclata. A

oL | ifier.in
PR o 5 ARl ORI AL el s
SysdnaitedPhy baetstation8s.age or Ext ended WO 2004/ 105267
S20Q4/ 015629 1 st em Par aneters_Message. An ]
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i X | . i .

S 10t aR O RS PSR 08 BLIATAS program
sadee amds date i dsed dbyf contedlets 820l@nd HehGinakspectively. A communication
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signal. The nodulated signal is" then transmtte
eerrdinaidomanddantiob fartthesebbid satgmat anshfurther dvintrotstibe routing of data

. b tafi 11 Ox. [1 bi |
PR AE 592 hionb SR s Rab LARE 18D pREk kS v
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Parameters Message, and provides the extracted SID and NID values and MCC and
NOC values to system determination function 866. System determination function 866
may implement process 600 to determine whether or not the current system is accessible
and, if yes, the parameter values to use to access the system.

[1069] The preferred roaming list for mobile station 120x may be downloaded and

updated via over-the-air messages. To download the preferred roaming list, the OTAF



transmtted by base station 11 Ox. [1067] Controllers
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b rded By seBe othey stepgirdstent process 600 to determine

@??/]26 I e Wovl Iagsc‘fipfi&? Yne %ﬁcﬁ@og%t‘a@ocrqg&% sl‘ f%aesgi%ged to each

s, the paranetef values to Us 0 acces
yeodnopdratos ahd Tikel for distnotBdidendfyi thgt bpearhtof.oMt IOk Possible to
station.120x may be downl paded and wupdated via o
ier my|ipGmetik SBEaer ideptifigtur GV DRSO PETAdRy (-8, similar to
ki isde /Il :
SR PR A J0,20%0 50 Ly, Ty gt v
apstateryidgetifears tray beRised, danexdmiigrio nddntify KDNIArmtvosrks in different

PO JRITIAE RoEnd S BETTRR SMPG0ion iy nHBPR opeaior may use
thilgHBNEES ol o%cﬁ@top@de%tiﬁb'fs% é\@ﬁéﬁgﬁffergﬂteﬁﬁnﬁﬁg ?%?élg%gs and/or

nessages are en processed by base station
alliancenfartditferent regions or Soraathenpurposes. Athemuiibier of hetwiodn operator

. rocessor 858 extracts e rogmng. list. .
hER e, (SRR oy R Pl Puflandioiid 88 bAIDRIa o smpiiy
1Baifhtshalde S8 Agepre 2008 tdantih g 1ikth Eorthe hdbile statig@yri Ng | i st

based on the extracted Information, and provides the

AP EKler r de rephveprkg opergtor t idemifiasy payinbe wed toamenport international
. err . st i ‘
S S 500, DSBS AR AP by e e o
B purpdses Cmevsvel hiermmid ulse i876) simplifibdioni df thé preferred roaming
retai ned ﬁven when power is turned off. Renpvable

[1#h PR 8PP Frely N O RRSTBOBBIAY Rosdsiined i single Widuresord for the
I{eﬁvéﬂ('\@peh {)1‘ frga%snf‘%f a2 L uRRTE 0P PRET reb YRS Fo {he (SID, NID)

nmodul e "'t ha
pairs for permitted systems/networks, as described above.

[1072] For clarity, the network operator identifier and its implementation and use
have been specifically described for IS-95 and IS-2000. The techniques described
herein may also be used for other wireless communication systems (e.g., TDMA

systems, FDMA system, and other CDMA systems).



be defined by sone other standards. [1070] In the
above description, one network operator identifier is
wagsigoued7t o each network operator and used t BCT/US2004/015629
distinctly identify that operabor. It is also possible
assign nmultiple network operator identifiers to a

glven net wor k_oper at or &@k%- simlar to the o
L3 nnefee &chwml%ﬁ deseribedcherging & wsing nefwpeln opeier riglyntifiers to

IﬁkZpa)‘HJ# at e {fses : nt | l;ﬁgpl%fg%gg% {é#' %Meﬁﬁ For example,

thefsé mchmques;] mgy Zoa smpfhmnmdng haoiwdre seéimard) let w&binbmahon thereof.
erator. The network operator may use multip

B ot PRty T amoCiounE o tedify # ElabRe station, a base

kRAH,Hd WS AERVIR cAREAb 1mﬁiehieﬁpﬁ1%5teghﬂf ud ?és@ﬁﬁ&f heﬁem may be

reglons or for other purposes. The nunb
dpraredt withini desoF ﬂn@ﬁsap@hsatgmespepﬂiceamtgmted wirckits (ASICs), digital

S AR T L Rt PP 0B
$3g3¢ UONRGes (PLOE) lielSroBRinWRIbIc SR8 afh (Y (FP@E@SI) }gIb@éss&@,ycontrollers

be used to support |nternat|onal roam
augr@rqoa@all%owcromessexsmth@ro@mtmrm umte rdqsfgned toragerform the

f S e such alternate
%é%ﬂlogse?ééa%ged h%?el? Cat ontt e? 8§%er%o?;

or "SI ferred roam ng

I[1(Ht4] FOFore:xaBﬁ{Vere anplednétaion) PBE abeiniqiRY 8crilRlll A86in may be
a S|nale PRL record for the network operator

iﬂa@ﬁmeme rbYaggmebiergtatien, ﬁuh%érst@tfonpmpdr o getwogle entities with
)
DUl L) By RoRTIAL o) e POFLIRL st desorved

beremmat Bhe safemdre fcnées mayl b tseorednpl e msmh@yivbit @0 Méfory units 822

haye en cifically described for |1S-95 and

rat 867 TrABS FDcand: petu G Bt Piseersohr: sonvalionI 19 welor 860).
7

Tﬁ@ ﬁ'leﬁgﬁ'% tﬁfélﬁsﬁfay\ge i bgé}?/r%tr%%%‘gﬁnﬂé @l?etlh‘g&ﬁ %g%grfa? tcngshe processot,

Wﬁ@hﬂim 268V bPAINUBRI0AHMY DY 66FTed DOhE EEBYsof iz various means as

tec s described herein for using network operator
f%%ﬁ? nﬁqu mf support roaming and other uses may be

(1075 e NtRGreYovAdds iRt ofR A Re dLEabsﬁ)@mdﬁnenti ﬂ%ﬁ@vmed to enable
techni ques may be inplenented in hardware, softwar
any pesonbrlilled dn thﬁeméofo makgr on usar tlilwaplesent 1nvent10n Various

L B R
thﬁ'@eﬁﬁ’ﬁﬂp'nﬁohﬂeé @Sl Guesn A0S bk iapplibd@dthd? cHYdREents without

forned Mﬁthln one or nore application specific

fiepepineatren the sRidit OF sgors|ofdhe myehliem| Thes, ghrapresent invention is not
[ devi ce

?@g& ?(Pﬁeshlgm}r??g &rr)r% ?fé‘lgb({hglgems:s gg&h cl:lglgaﬁjn(c@ﬁ&?ogoe a}cg?rﬁ &3 the widest

nmpgbanmmhh&n@ﬁh@pﬁﬁdﬁ&§aﬁfﬁ&%ﬁkmﬁ@&ﬂﬁ@ﬁﬁﬁdﬁmehL

controllers, mcro-controllers, mcroprocessors,

ot her electronic units designed to performthe

ﬁleag]ti ORYHOEE §§ CI9MIEDGKD, ©Or a conbination thereof.




[1074] For a software inplenentation, the techniques

descri bed herein may be inplenented by a nobile
weoehtai#10f67a base station, and ot her network enPCTiUS3004/015629

with nodules (e.g., procedur2s, functions, and so on)

that performthe functions described herein. The

software codes may be stored in a nenory unit (e.g.,

menory units 822 and/or 8ELARMIS G 8) and executed

by a processor (e.g., controllers 820 and/or 860).

The nmenory unit may be inplenented within the

Processor am Sphahiddh a8dd HEisRIIBERPRY acceds TCHM AN cdiAdGnication

it can be comrunicatively coupled t0 the processor via

vetriodlusompaisingas is known in the art. [1075] The

previgus description offthe disclo?gg enbodi ments is .

pr ovi AEFSTAE° BRABPET CRAGH PP dBRCCEkF I §ienARgI@esspge fegeived from

ABKE sBdtionSe th EDN L E&RMorl;AMENt i on. Vari ous

nodi fications to these enbodinents will be readily

appar arfonfrellemepwatiyei o ebtaim at iriwerky operated itléndifipe rfeorh cthe first

rinei fi er.ej 2 appl i-ed t o ot het
SRbAREbERelEl R 1°BEIERT AT K eh P S e sevon
spaper afentifier, iand prdvidan Hditation BE whe@SE0BF nbWB DI hétwork is

not _intended to be limted to the enbodi nents shown
preeesible phased on gespl efc thsr araach, nehepigethe nef@iepe operator identifier

L&L: - Walell NOME eat ures

RaR B Gy whehy B b RS ORARRRL S Vo
2004/ 105267 PCT/ US2004/ 015629 21 CLAIMS 1. An
apparatus jn a code divisjon nultiple access (CDVA) .
com“ruzi cat #E?I aPRURINS r 9, Clathpl i Whsigin 'i‘e NBE$agk processor is further

QHBESR proB&E af kdpend QARG AR Aol HERtvedl HHA! i
?r%ssage recei ved from lgg %ggge Station In the t(h;%l%ﬁse station, and
whergoy the caniolier ¢gofirthet dmaratopao akiraw atsystoint identifcation (SID) value
net wor k _oper at identifier fr t first. signaling
et A oBE R P I ctiti A d B et manpegeage and
é_!hiriéﬂibré e BaOREKSIDORRY RO valuds REAhESIID ANONDD Q4LRE sfed in the
i ndi cation of whether or not the CDVA network is
pretesredirpamaingdiskd on result of the search, wherein the
network operator identifier distinctly identifies a
network operator of the CDVA network. 2. The apparatus
of clai m ITheigasitis difeeaifER SABRIP HRERRAMerliS optiiveab obtain the
operative to process a second signaling nessage
Regwerk, erpraten ifenflienanslesegrcht the prefemen ragmirgilist emly if the extracted

?125;%1{1(? lfl\:flﬂ vhified F@H%? rn\llag(ﬁﬁ gl%t Sﬁf ah® r@ﬁm&?‘lﬁgs Stofed> e preferred

cation and a
rodmiig fistcati on (NI D) value fromthe second signaling
nmessage and conpare the extracted SID and NI D val ues
against SID and NID val ues stored in the

4. The apparatus of claim 1, wherein, to search for the network operator
identifier in the preferred roaming list, the controller is operative to encode the network
operator identifier into a system identification (SID) value and a network identification
(NID) value and compare the encoded SID and NID values against SID and NID values

stored in the preferred roaming list.

5. A method of performing system selection in a code division multiple

access (CDMA) communication network, comprising:



preferred roaming list. 3. The apparatus of claim 2,

wherein the controller is operative to obtain the

waebnwkeoper at or i dentifier and search the preCemsem4/015629

roaming list only if the extr22Zted SID and N D val ues

do not match the SID and NI D val ues stored in the

preferred .roaming list. 4. The apparatus of claiml,

wher ePFRoCHE&R A Fignaking mess3ge Firserved S pdase station n the CDMA
kfler in the preferred roaming list, the

controller is operative to encode the netmork

oper abblainingahetvioss oparstor lestifereirom denfidst $ig@ilingmdsSids) wherein

et wor idntlf (NI D) val ue, an

5 B0 nrilie ratitie SRy Ren s & Botpal Rppratst 51 her COMA
hlbtla,oypl ues stored in the preferred roamng list. 5. A
net hod of perform ng system selection in a code
di vi sswhmg tai preferreglc oewaing GikApr conemiry owth dire network operator
h(%tyxﬁ Cgon‘prl sing: WD 2004/ 105267 PCT/ US2004/ 015629

e 85 ing a first signaling nmessage received from
a bas frovidihg @A inBichiich GPMhetHietorONdt; the WM MBtvbrk is accessible
net wor k erator identifier fromthe first signaling
he%@géesuguﬁﬂeq earchivg. net wor k operator identifier
distinctly identifies a network operator of the CDVA
network; searching a preferred roamng list for an

entryew t hThometipdwicleirse fither corhpiesiig:f i er; and
provi ding an indication of whether or not the CDMA

net woPTOCP¥Ing e dyignaling sesgsags reesiiaddrasm therhase station;
sear ClyAlinPa sy HRAC R (@ R %lr[ 58 bric 1dent1ﬁcat10n (NID)

conpri sing:  processing a secon st gnali ng mess
vaueiroecthé saond kignidapemedsagd; and extracting a system

|dent|f|cat|o SID ue a _netwo

| Gent Peaineghe txiasied S e I Relfrrs b ST ery N valges stored
EHe 3 He?erre’tlﬂ@alﬁﬁ-glﬁ{,l ng the extracted SID and NI D

val ues agai nst D and NID val ues stored in the

preferred roamng |ist. 7 The nmet hod of claim 6,

wher e| obt rchin rovi di

per f or rred iﬂ“? ﬂ}‘)ﬁ Oﬁgl ‘@eéﬂgérwn%tﬁﬁﬂ% B lﬁ%sa“éd’m‘“dmg
ARtpeBiBEd bM19 1tSl!h5) eﬁﬁ‘ﬁ:té\d 1D} Hﬁ NES vahk a8 nbf‘mta{&ﬁ the SID and NID
preferred roamng list. 8. The nethod of claim5b

v aesatered freth praferrdd r@p@rrmlmt i dentifier

8. The method of claim 5, wherein the network operator identifier
_ comprises a mobile country code (MCC) and a network operator code (NOC).

9. The method of claim 8, wherein the network operator code is a mobile
network code (MNC).

10.  The method of claim 5, wherein the first signaling message is a System
Parameters Message or an Extended System Parameters Message defined by IS-2000,
and wherein the network operator identifier is sent in an MCC field and an IMSI_11_12

field of the System Parameters Message or the Extended System Parameters Message.



conprises a nobile country code (MCC) and a network

operator code (NOC). 9. The nethod of claim8, wherein
woOheo4nes2eor k operator code is a nobile networ RCTME2004/015629

(MNC). 10. The nmethod of claip35, wherein the first

signaling nessage is a System Paraneters Message or

an Extended System Paraneters Message defined by

| S-2080, dhe wakedi af tgsmn dPworhereipethat petwode mpefater identifier
Bl L YR e Waatutc] s gl A lpon cone

WﬁtﬂﬂSwﬁb&ﬁﬁgﬁfo Mﬁsﬂ(ﬁﬁﬁﬂ%ﬂ&ﬁgﬂﬂf%@OE’fN@l%Z%m in the

3 iét He d. of _clai rELlO wherei n the network
i%'é lof2] itRe Sstathrigaweisrss Messoge 8bthee Extended System
gvg%er,ym é}ga I\/CC) and a 3-digit nobile network code
, erein two nost significant digits of the

I\/NCare sent |nthe II\/ISI 11 12f|eld of the System
Par anet er s end em Pa anet ers
l\/lessgg . 13be gFEE’F P%Flﬁ”{

searc thbﬂlﬂgrlﬁé Hgt%rl@ B?&Qﬂo? ﬁiehﬁﬁeﬁﬁfo\’\@@Ste?rpﬁfeﬁﬁﬁéaﬁon (SID) value .
identifier 1nto a systemidentification (SID) value

andia aetwerlvshertification (NI hvales a(lch D) val ue, and

conpar.ing. the enco val ues ai n I D
o0 npisRaticnE BEEHER Stbnd Iy e, SEPAME Ny yflues stored
hBthe"p'hﬂ‘eﬂmﬂa,@ﬁLn;ghg@I aim 12, V\,her ein the encoded SID
value falls within a range of values excluded from

assi gnment to network operators for system

i dentifica . Qe el g

t he elrléz o deghgﬁgﬂ%ﬁl of Hgmii'% h\gﬂ%rglfn t‘l:xL: %hg%adgleaeSIﬂqvailée ?a_{lf within a

tang8 1 ofl OBaluekS exdlndedrefrbmd a@sflgﬁhaitnldznethﬂd edperdthy® for system

chofjed SID value is 31,100 or 31,101. 16. The nethod
#PCAeRS wherein the network operator identifier

indicates that the CDVA network is accessible and

| ocated in a foreign country with respect to a hone

net woik. 1The Aretlaydpeli cbins 12 nwhereindhe dhodded SIDMlid fille within a

acces n| cation network, conprising:
F@ﬁﬂgﬁ?éw&l fng a first signaling nessage
received froma base station in the CDVA networKk;

15. The method of claim 12, wherein the encoded SID value is 31,100 or
31,101.

16.  The method of claim 5, wherein the network operator identifier indicates
that the CDMA network is accessible and located in a foreign country with respect to a

home network.

17.  An apparatus in a code division multiple access (CDMA) communication
network, comprising:

means for processing a first signaling message received from a base station in
the CDMA network;

means for obtaining a network operator identifier from the first signaling
message, wherein the network operator identifier distinctly identifies a network operator

of the CDMA network;



means for obtaining a network operator identifier from

the first signaling nessage, wherein the network
wopenanss7i dentifier distinctly identifies a neCwusko04/015629
operator of the CDVA networ k24 WO 2004/ 105267

PCT/ US2004/ 015629 24 nmeans for searching a preferred
roamng list for an entry with the network operator

i dent PfaBy foraprarching @ preterisd Jop@ingglisinfor e emfty aithothe network

\éﬁ%&ﬂ%@?ﬁg?‘?%ﬁ& he CDMA network is accessibl e based

resu e searching. 18. The apparatus of claim
f urebhe forcpropiding Agy: indeaivh 60 whpther @8 Jiod ghé CIRMANAetwork is

17,
signal . ssa received.fromthe base station;
ﬁ%‘%ﬁ@*%&seﬁgﬂ%@ﬁ %@ﬁ%\s W i dentification (SID)
value and a network identification (NID) value from
the second signaling nessage; and neans for conparing
t he ex8r aciledaspamntandl tlhi V3 lfurdiser agaprisingS| D and NI D
val ues stO{Ded in the %irefcfr.re .roamng list.

T

9. A
o oce B FE Rtk fomnd HE g TR et i g d0s base station;

oper akjefnd o oSS sEiedth Cﬁeﬁtﬁicaﬁ&ﬂcmg aydlhd Shd a network
signaling nessage recei ved froma base station in a

tdsdifieationNER) vatue from the sasornd signaditigahessagerand cat i on

network: optaln a.network oper@ator | tifier fro e
first %F%Snaricﬁﬁnpﬁenggg%ee?%gege' alﬁw ef I@g@ﬁé{gﬁg pnd NID
ivaleed dtbre@ in thepiréfBetd Yoahd@ntidtf i es a network operator of
the CDMA network; search a preferred roamng list for

an entry with the network operator identifier; and

netor b | o AR08 nsple R Rl BRheb e taie iy o wireess

déuiceorret hod of perform ng system selection in a code
di vi si on mnul i{)l.e access (CDVA) communi catiaon | o
net \AoPT?Peﬁoaréfﬁ %lg‘FPd¥ngﬁP?§é%€§sIF?FgV°<§1 %@é?ﬁsPaﬁaH%tfb? gode division

Me
{rﬂeﬁcﬁgjiwv gcdcggsr(g%@z @m&%@iﬁ&ﬁ&t@@f]ﬁmt ers ssage

ase station 1 n the CDVA network;
obt ai obtay anewirk epeatontidntifiod éroMEE) firsakigaakinpim@ssage, wherein

B A BRI et TR e S WS L eb e

Rahapet ers Message or the Extended System Paraneters

Message, wherein the MCC
search a preferred roaming list for an entry with the network operator identifier;

and
provide an indication of whether or not the CDMA network is accessible based

on result of the search.

20. A method of performing system selection in a code division multiple
access (CDMA) communication network, comprising:

processing a System Parameters Message or an Extended System Parameters
Message received from a base station in the CDMA network;

obtaining a mobile country code (MCC) value and a network operator code
(NOC) value from an MCC field and an IMSI_11_12 field, respectively, of the System
Parameters Message or the Extended System Parameters Message, wherein the MCC
and NOC values form a network operator identifier that distinctly identifies a network
operator of the CDMA network;



and NOC val ues forma network operator identifier that

distinctly identifies a network operator of the CDVA

waebookz67 WO 2004/ 105267 PCT/ US2004/ 015629 25 Pemas2iong15629

the MCC and NOC val ues into azsystemidentification

(SID) value and a network identification (N D) val ue;

conparing the encoded SID and NI D val ues against SID

and Nemogingids MEoraad NOG valugs site p spdemddentifigations(SID) value and
i di R aTal .on of whether or not the CDVA

%&tg%#rg\{(?egl lhgg%d}s%sql\gﬁg%ﬁ%%sed on result of the

sear ckbmgarindlthe BacodeatSIDhndNID fdltes?4bairfstSiI@ad NID values stored

conprising: extracting a SID value and a N D val ue

4 p preferesdieampegdisblaniessage or the System Paraneters

Messa d Iye Rase Stakl 48 | t.he :

extr agt?oe‘%(ﬁgg Sﬁangtcl%l?@ &gﬁﬁes agozri %;stt 1L%tg h%ﬁ%@%h;g& KII 1% accessible

bajedem resitorfel searchive. preferred roamng list; and

perform ng the obtaining, encoding, conparing, and

providing only if the extracted SID and NI D val ues do

not majch trijg nphilddapdidNnBoV alres ccih 's%g%ln the

preferred roamng |ist. 22, An appar at in a code

di vi siextmacting tai PICk valoe @sd a(NIDVAplue dnoroii Savci Qrunnel Message or the

t anpri.Sing: a.nessa rocessor operative to
g?%%?@ ‘gget%%‘fsls%%ereg‘?%?ﬁ?lﬂgh F °’|1;ecgi vedI Vf rom
a bas@ompariglthel xtrbbted SEYANAATI® K Klue oSt R KB and NID values

operative to obtain a set of records for a preferred
plozad indhg prefered spamingdishend east one si gnal i ng nessage,

wher ei ] e e recaord J.n the set of records has, .

a syggré‘%%ﬁﬁléfoﬁg%ﬁngh e?gidﬂﬂg’ VEIRRering., @nd (proyiding gply if the
ekirdokdd SH) UG8 NBE&aluds d6diot ahfch EiaMSITN an@PeIRtvakues stored in the
identifiers, and wherein each of the at |east one

pesderred oamingdist a network operator identifier that
distinctly identifies a network operator of a CDVA

network; and a nmenory unit operative to store the set

of re@drdsAhapphdatus pii @cedy didlisicpanultigle dcséss (CDRIA idvgnmunication

apparatus of claim 22, wherein the set of SID val ues
Be@EILSOMRHS Bt e  network operator identifiers is

wit hig nfbs§38 %?oc%gsog gpé'rgtgvet B fﬁeééjég%%f?nﬁgigﬂ%gg%&gage received

updating a preferred roamn
fhiowi &basn stationh {1 the €CTAdAestwérEDMA) communi cat i on

netwo A %bnt%oq{g? E)i)grla{ll&gé tovggtazn(l) %Aé/e (9 rzego7rd5 gg'/a%srgpegr%é Cr)c:)l'asn%%g list from

the at least one signaling message, wherein at least one record in the set of records has a

system identification (SID) value that is in a set of SID values used to indicate network
operator identifiers, and wherein each of the at least one record includes a network
operator identifier that distinctly identifies a network operator of a CDMA network; and

a memory unit operative to store the set of records for the preferred roaming list.

23.  The apparatus of claim 22, wherein the set of SID values used to indicate
network operator identifiers is within a range of 26,112 to 31,103.

24. A method of updating a preferred roaming list (PRL) in a code division

multiple access (CDMA) communication network, comprising:



26 processing at |east one signaling nessage froma
base station in the COMA network; obtaining a set of

‘woeewrid2¢for the preferred roamng |ist from tRETAS2004/015629

| east one signaling nessage,26herein at |east one

record in the set of records has a system

i dentification ](SI D) value that is in a set of SID

val ueBrogesing @ leasi quet eigprlingoprssage fiapop basel sietipr jipithe CDMA
erein each of the at | east one record includes a

network operator identifier that distinctly

i dent bbtamsnga rset mf)rdCOrﬂsefbﬂtthH pmfer&d@BMﬁlﬂgehM(hn thddt least one

storlngthe set _of .records for th preferred roam ng

PRI GBS oI BETF i St gRe Tesard i thpseh af HeCords BeS 2 system
%gﬁﬁ@iti\’)h I505) VERld thiY i€ :PL 68 98 STV s GRATY Gk IQeﬁ.lwork operator

net wor k Con”prl SI ng: a nessage processor operative
ptlﬁerar,DMd whewimeash obthe §#tMEGt onal n@eordndc]ademetnmwdrk operator

f t
RGP ol dehsltEs SR oHr Speiiof fea CRREA Seiogkdnd
I espegbiidetie sePbf rBcorils R M RERRE %aﬁmﬁ ?ﬁﬁﬁ%oﬁrvo@ﬁﬂe memory.
Ext ended ~System Par aneters Message, erein

networ k operator identifier distinctly |dent|f|es a

net wo operator. of .the net wor.k: and L
encodtt modt kel ihp St Ao Rap Hdie RAPs Fepy AN gommunication
PewwverigcempriMagsage or the Extended System Paraneters

Message for transm ssion over a wireless link. 26. The
appar &fFSsage PEACAPSRT oBCTatifreloanap 3 mebile cosiny code (M8 value and a

fl&q'%ﬂi 3?&%0{]95)&6' Q\I@@i %[15 &9 ﬁetgngp er%%r 1d%nﬂﬁélht§g gI(/ICC field

ransmtting a n k™~ operato

aid/arsIMGBIL_1 irul2 figll eregctiedy,(CERNSYremaParuneead M@ﬂage or an Extended
etwork, conprisjng: mapping a nobile country co

3 aaﬂé’«f%ri‘slﬁwggﬁemrekn offer BetOLl densratey éiientltﬁ@f afistinctly

Mektifidee d;ﬂet\%r rﬁ%)’a‘i&ed}“tl’?eaéﬁﬂﬂ GbvMeSmgge or an

Ext en System Paraneters Message; nmappi ng a network

oper adm entmddrz‘m@dﬂ@or \wpbmativé oo ptdvessnit \SysikmoReuadets Message or
tifi nII\/IS 12f el d of. the System

%&% of ﬁ'a’é"%?’s Sl Shigaymissian Qe pafiteist Hils
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27. A method of transmitting a network operator identifier in a code division
multiple access (CDMA) communication network, comprising:

‘ mapping a mobile country code (MCC) value for the network operator identifier
to an MCC field of a System Parameters Message or an Extended System Parameters
Message;

mapping a network operator code (NOC) value for the network operator
identifier to an IMSI_11_12 field of the System Parameters Message or the Extended
System Parameters Message, wherein the network operator identifier distinctly
identifies a network operator of the CDMA network; and

processing the System Parameters Message or the Extended System Parameters

Message for transmission over a wireless link.



28. An apparatus in a code division nultiple access

(CDMA) conmmuni cation network, conprising: neans for
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network operator identifier 2p an MCC field of a

System Par anet ers Message or an Extended System

Par anet ers Message; neans for nmapping a network
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Parameters Message;

means for mapping a network operator code (NOC) value for the network
operator identifier to an IMSI 11_12 field of the System Parameters Message or the
Extended System Parameters Message, wherein the network operator identifier
distinctly identifies a network operator of the CDMA network; and

means for processing the System Parameters Message or the Extended System

Parameters Message for transmission over a wireless link.



