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Background

Wireless networks are widely deployed to provide various types of wireless
communication services. Numerous air interfaces have been developed over the years
to support wireless communications including frequency division multiple access
(FDMA), time division multiple access (TDMA), code division multiple access
(CDMA), as well as many others. These interfaces have been standardized to facilitate
interoperation between equipment manufactured by different companies. By way of
example, voice services using CDMA technology has been standardized in the United
States in Telecommunications Industry Association TIA/EIA/IS-95-B, entitled “Mobile
Station-Base Station Compatibility Standard for Dual-Mode Wideband Spread
Spectrum Cellular Systems,” and referred to herein as “IS-95.” More recently, CDMA

technology has been expanded to provide both voice and data services in the United



States in Tel econmuni cations | ndustry Associ ati on
(TIA), entitled "Upper Layer (Layer 3) Signaling
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extends across geographic coverage regions;

FIG. 3 is a conceptual block diagram of another embodiment of a wireless
communications system that extends across geographic coverage regions;

FIG. 4 is a conceptual block diagram of a subscriber station for use in a wireless
communications system;

FIG. 5 is a diagram illustrating movement of a mobile station and corresponding
configurations in a wireless system configuration;

FIG. 6 is a diagram of a wireless system configuration;
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pool transceivers and modem pool controllers are parts of a network called an access

network. An access network transports data packets between multiple access terminals.
The access network may be further connected to additional networks outside the access
network, such as a corporate intranet or the Internet, and may transport data packets
between each access terminal and such outside networks. An access terminal that has
established an active traffic channel connection with one or more modem pool
transceivers is called an active access terminal, and is said to be in a traffic state. An
access terminal that is in the process of establishing an active traffic channel connection
with one or more modem pool transceivers is said to be in a connection setup state. An

access terminal may be any data device that communicates through a wireless channel
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The International Telecommunications Union recently requested the submission of

proposed methods for providing high rate data and high-quality speech services over



proposed net hods for providing high rate data and
hi gh-qual ity speech services over WO 2004/ 057815

WEODANSBDO3/ 040414 5 wirel ess conmuni cati on cheEmTgi093/040414

[0025]

A first of these proposals was issued by the

Tel ecommuni cati ons Industry Association, entitled "The

I S-2000 ITUR RTT Candi date Subm ssion." A second of

t hese proposals was i ssued by5the European

Tel econmuni cati ons Standards Institute (ETSI),

\emd‘,l'estsl echinlibeaftdiSIchiEB. Tek rigst rof atﬂleseR@dip@saQsc,\Eéssissued by the

Sl b BUEHET SR TS

rd Rr VRS e
8/ 1 enti tF dJS w‘?he %V%e%gcgb%andf?it%g%ﬁ glnaésjgsfsgém& %y tﬁgEumpean

Tedesinmadtieatione S¢andexds tlost#ste (EESBEeﬂtltTdde“'ﬂwnEE‘Ht EMSITS Terrestrlal

BT P L SIS B o

COIEMREALE ner\tefetBRtSas WECHRILE ARRRE Proposal was submitted by
Subsequent standards have built on the standard to

Ypg6r 8/1entisled £The BWaddb iGapdislatenhmigsipe.d hewingfieprpterred to as
d K i
SGHY A8 RAGKEL S3h&e SERAEER o Sy oG a8 o AEH Srown in

zed 1 n ate

the affie| I8CIFWH b gihh 0y Sptimihes tdeIytraﬁc&ﬁﬁ@l@i bfmanable rate voice frames.
TIAEIA IS 707-A entitled "Data_ Service Optjons_ for
Syhseqenipardardshasp Judhen the SIS B HPBETI Y AShEeiidisional non-

Qﬁéeeéeglwc%rmdﬁﬁﬁlgﬁfagﬁt dﬁﬁfs%f\fl@eq GheBSich Isé czt%zdcket%ata services was

enpte networ such as a personal or
stmmarﬂxmd (iPQhec Amiedt Sthtdso im Welckcannmmcaaonsa;ia&nsary Association

PhVBLERS 207 < Frlled otanetvien, CRIEGE dan s pgaran Systems.”
fheorpBratct 87 Qéfegenc@%ei’bﬁﬁ dad h&eaiRQUEcfdBR fPht 181077 A remote
description, the terns M5, Access Node (AN), Mobile

MW@IMW %‘ﬂu ap @mﬂf@n@t ert llapti@p coggmtﬁrr(é’ﬁfé pon@cgedntgbq pasket-data-
a%‘]t%llF ﬁ\'gﬁ?k%ﬁ balﬁ stat} erhil?Ig? ?{gn%m%\gpgeastﬁ terpet through @ wireless

RIRVEEn ﬁ&brdhﬂc@&dliht the NSt 7t &t@nd&@i rmkum mmlgﬁ&t the following
optional. An M5 may be any of a nunber_of

ERSGALpLEOR, thﬁcqegm M}S Agggf:ssr{g(@dq (A} MobilegNede é\g&a and remote station,
ga%é Sr%ﬂ:?l to dz?.tll‘?olrﬁl% S}%ﬁﬂaﬁﬁnt GRDMhyirefatt ecroP:ﬂ'thﬂéatk}g g[ékﬂtgl?atlvely, the

one or term na
ﬁaatoae hétworlgﬂodelmch\nas elvmsammemn:ky bavbeittenitd thesMS, making the PC

processed acket dat a ser vVin PDSN) .. The .
oSk e M ey e G & PO, OB LAl viges Hiscife Dot not lmited
tW P@l &E‘&; ﬁ@EMﬁ[ KafaSads¥RinE FPHX 2”@1&@&1@1 R dntdidah 'Iﬁbcfeﬁle or wireless

DSN is connected fo an I P network such as
pﬂrmlelwrt @rmma afte MSneplsrdata deoagh dhewrareless heetwork, where it is

Bfgﬁﬁé%cf z)gj %E dsr?g‘%l{?\g h?gm(hbtgﬁﬁ 5 a‘?‘a%gﬂg’%? %@te I\%r s connection

B REerPRIMESR] (HE wiRleRs hamﬂotshgplcgw infantfed WRhinfhe PDSN. The
network through the wreless ta connection. The

PRSYeis conpdcted torant IFenqtworketugh ok thesIndgraet, @ad fragspqrts data between

the wireless network and other entities and agents connected to the IP network. In this
way, the MS can send and receive data to another entity on the IP network through the
wireless data connection. The target entity on the IP network is also called a
correspondent node.

FIG. 1 is a conceptual block diagram of a wireless communications system

configured to support packet-switched communications. A remote network node 102
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with a BSC 116, which interfaces the base station 108 to a mobile switching center
(MSC) 118. The MSC 118 provides a gateway to the circuit-switched network 114.
The geographic reach of the access network 115 may be expanded by using the MSC
118 to interface any number of BSCs to the circuit-switched network 114, with each
BSC supporting one or more base stations.

The subscriber station 104 may be configured to monitor the circuit-switched
network 114 when power is initially applied using a predetermined access procedure.

The access procedure involves tuning the subscriber station 104 to the operating
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subscri ber station 104 may be configured to nonitor
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voi ce _and/or data communi cations. The pilot, paging,
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link layer protocol. Next, the PPP link layer protocol may be used to negotiate an
Internet Protocol (IP) address to assign to the remote network node 102. Once an IP
address is assigned, the remote network node 102 may communicate with the packet-

switched network 106 over a network connection.



communi cations. Once the air link is established, a
data link nmay be set up between the renote network
wowe/031825 and t he PDSN 112 in accordance w th BCT/US2003/040414
poi nt-to-point (PPP) link |layer protocol. Next, the
PPP link |ayer protocol may be used to negotiate an
Internet Protocol (IP) address to assign to the renote
network node 102. Once an | P 8 address is assigned, the
renote network node 102 may comunicate with the
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[0032] The base station 108 may use a slotted paging procedure to support voice-
switched communications. In the slotted paging mode, both the subscriber station 104
and the base station 108 agree in which time slots the subscriber station 104 will be
paged. The subscriber station 104 may then power down some of its processing
resources during unassigned time slots, thus conserving battery power.

[0033] The subscriber station 104 may also be configured to periodically tune to the

operating frequency assigned to packet-switched communications, acquire the



to avoid mssing a call. [0032] The base station 108
may use a slotted pagi ng procedure to support voice-

W@ Mobo5m8ds conmuni cations. In the slotted pagi NECTOS®N3/040414

[0034]

[0035]

[0036]

both the subscriber station 104 and the base station

108 agree in which tine slots the subscriber station

104 will be paged. The subscriber station 104 may

t hen power down sone of its ptocessing resources

during unassigned tine slots, thus conserving battery
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conmuni cat 1 ons, hi s exarrp e air
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G ST 10" AR A ol Bicomie b EB PORR 13RO RE Lo may be
donflkured 16 NRruef tHMBSC 118 doﬁﬁ&wcp@&harcﬁcmmw&éw RivofkOto page
support the flow of packets from the PDSN 112. The

tBsentseibarstationt ¥ woen e B%@eé@nrmq thafeppckets Waydkarmiged from the
I{B%}I HZZ C?lg%' %grtlt Crﬁ:twlvgr tc()Hﬁeclth eAE’cg ;ﬁ‘g%&%%lg%rb%%ge% the BSCs

tWot
1P BE ukdito Shplkineit thoAfunbeen. t nﬁre@@:ﬁlsd &b anmhdiagtibhdtom the BSC
ackets have arrived fromthe PDSN 112 durin

GranectebaBieipackeinadicheth nety oglo A &9 Page ﬁlzcﬁugmaé% ffation 104,
th@ %S%SH% corﬁﬁgctgc? tothE glt&ﬁt—k@?&h@ﬁ%@ﬁv&g é%l ﬁﬁlﬁ? h(ﬂ) B cothbha 3d to the

response to an 1nstructio rom-t connecte
liage slagop a0k evhishirt tine gages tthwsibsdiiler satipaded threugh the IS-2000 air
subscri ber station 104, the BSC 116 connected to the

£t - swi tched network 114 may send a command to the

base gh&td ei@?bce%’@ﬂ 6 tﬁensub&trrﬂ)epﬁgt@&l i deinaiehssd thﬁ?dlata packets
station 1 hrough the 1S-2000 air interface. [0035]

lave emaqua@tethﬁ PG dh¢ velkchbert sydionuldcmap switsh deslofo thg4operating

frgqqllegca}} Iag]s(%gnelaa%o %%Ekaet F3\%‘:tlc<}1eetds communications and acquire the associated
reverse link pilot signal. Next, the subscriber station 104 may send a signal back to the
base station 108 on an overhead channel indicating that it is ready to receive the data
packets. The base station 108 may then forward the signal to the BSC 110 connected to
the packet-switched network 106 which activates the network connection between the
subscriber station 104 and the PDSN 112.

A similar methodology may be implemented to avoid missing voice pages when
the network connection is active. More specifically, a page from the circuit-switched

network 114 may be tunneled through the air interface for packet-switched



have arrived at the PCF, the subscriber station 104
may switch back to the operating frequency assigned

W@ eoopasises - swi t ched communi cati ons and acqui r eP€TIES2003/040414

[0037]

[0038]

associ ated reverse link pilot signal. Next, the

subscri ber station 104 may send a signal back to the

base station 108 on an overhead channel indicating

that it is ready to receive tlle data packets. The

base station 108 may then forward the signal to the
BoEndnihtions ke tHeeslibt@ibet kiatipadd tin Shns tetxhlmﬂlerthd: &[\3)18&6 hl¥Gnterface.
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Bay Wnﬁezsmgg\]/@pclg\m the bage stationt L{ifeayer gherageess sopmiel H‘ghcatmg that it
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page 1S recel e subscr
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t he subscriber station 104 nm sus end .t he
t r ans & Efgs srmbpdingenys ok g wiréless urﬂ%wnf §Y§i§R described thus

ﬁﬁ’ %ﬁfﬁtﬂe%ecﬁ k& W?tyb(ﬁ‘ﬁ Siréne thtcﬁ‘xe& 25§ Yhdked Mvitei@athpplications. The

ni cations ~"and acquire t he associ ated reverse
kuhsknm Ismtiosilghahay Biensed to mmigaipschighepeesk retwol coprection while

send a s ack to.t e ba stati.on 108 Qve
PRpoeorSotniiind FRrblic: gyl Sffcivity while
LEpBHME ﬂa@l‘é‘etlé%t%ﬁe&@éﬂ‘nmuhlﬁaﬁcﬁl%p Cmﬁsecgp@ﬂf &efatidnayBymaintained
be "est abl i shed between the subscriber station 104 and

evrm dsabe subsgribemstaio® 1@ smoyporarogshabaghwork boundaries. For ease of

explanation, the sub-network boundaries will be the same for packet-switched and
circuit-switched communications with each sub-network being defined as the entire
geographic region covered by a single MSC. However, those skilled in the art will
appreciate that various modifications may be made to the described embodiments to

accommodate sub-network boundaries that are different.



[0038] The various enbodi nents of a wrel ess
communi cati ons system described thus far may be used
WO 0080§80F t both circuit-sw tched and packet - SET/Ukm®d3/040414

applications. The subscriber station 104 nmay be used
to maintain a high speed network connection while
supporting voi ce-swi tched comuni cations, and maintain
voi ce connectivity while sugporting packet-sw tched
comuni cations. This type of operation may be

[0039] mai NtRIGNeMis ewsncasudl Ndodu ldiaprinhdHustating om ¢ddnplowdsa wireless
across sub-network boundaries.
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‘FS%%‘?“@% L%Fé T§§ba€%|tﬁe ggg&e rrag be used to

[0040] SUPPOTHe Qibtséhm%l‘a@fbnsl@ﬁ @f@dwnaﬂCFIG r triotvirgwihi @iz different sub-
communi cati ons because of the commbn sub-net work

wrowadarhves serigasofeRinkan diags-e e %\bscrth‘?é SNy Yofolsshgwhelnitially
fég‘glgigg 1o v\?{ ?Q%ljvﬁ& regigh%ﬁb Nnd et 1fE gér?gx%eoc?@e st2fibn 1084 to access

te networ od uring
iha plicket- swdtt}mﬁelétwmmﬁ){ml\&’hm mﬂmetWGrktcbﬂn&mbm ecrems dormant, the

et Ytbg g B big, R0 aRR Y rHEBREba o voice-
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ase station 108b to the PDSN 112.

thabserieblenk pagitg dmnfiéldfor s @&mmlh nWEfifst@er Qlerﬁywqm@er station 104 is

hrough di ff b-
FERERE T sC S aPioB Al oy o waty i i e it R cireui

§PYAHRE nbWRK 314, B2 e dRGirdtRE tPMatoAa tlﬂﬂ%th&ﬁﬂ@cdnhectlon with the
serving base station 108a to access the

paskkieswitohed crasworketlor ks 1% . subpraiber datipat WB# kerosses  sub-network
fionlaecu on becones dormant, the subscriber station
't hen tune to the operating frequency assigned
[0041] t O VOTEEnetSIOklt chBRcBoMmMAYi tatamtdnecaby wsing dnlyenumber of different
associ ated reverse |ink pil ot si %al and rm itor r(?
0y 4 moves

pogeduses. | OnaexgapicYL PRSIl Gy 5 43 TRRTDCpRE:
[Reud Stﬁzg'ep?é"gl(ﬁlt %Zboﬁ't ée@é&té éhangé‘ﬂﬁagtﬁg pilBt ﬁ@nﬁ(‘sﬁﬂeﬂﬁh from both

vol ce ca I's mefely listenrng for "a page fromt
therseniinig amsitbtgehlebe wetinoy k08uland J08bnayhdrethd edpi agiad S'F@gth from

T 3 B MR SRR e B KB v s 1 mov
48 aGH RS astiveURt RENOElbscHBNGAIONER4. The active set is a hst of base
stations in communication with the subscriber station 104. The subscriber station 104
may then send a request through the target base station 108b to the target BSC 2025
requesting a unique address identifier to support packet-switched communications in the
target region 204b. This request is commonly referred to as a “UATI Request” in the
IS-856 standard. The request may be tunneled through the air interface for voice-
switched communications between the target base station 1085 and the subscriber

station 104. Included in the request is the unique address identifier of the subscriber



[0041] The network connection may be mai ntai ned by
usi ng any nunber of different procedures. One exanple

wowdok/os1pr esent ed bel ow. As the subscri ber steCT/O820086840414

[0042]

{0043]

noves toward the target region 202b, it detects

changes in the pilot signal strength fromboth the
serving and target base stations 108a and 108b. When

the pilot signal strength framm the target base

station 108b exceeds a threshold, the target base

sedtiahilon oligthllyasigred taddgdhd serting Bset 200w tostppufit patmket—switched
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oot Ona it tils trbnata $rio% e upmpssa of this example,
tind esﬂﬁécfﬁ'bgf s@88h A0ABAL bS dekABBR AL YinitAlll¢ hednd Ghrd8gld the serving
UATI Assignnment” in the |1S-856 standard. The | ogi cal

negmLaOée wmlmsemqr@mg weadive metrak sennfchon BEweomths Tamgte network

112
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the subscri bér station 104 w || be described as

exvieedsad threshold, thy tabged bege sttﬂ@nsH}S@| gy be added to the active set of the

subscriber station 104. The active set is generally maintained at the BSC, which in this
case would be the anchor BSC 202a. The anchor BSC 2024, having knowledge of the
target base station 1085 covering the region in which the subscriber station 104 is about
to enter, may send a message to the subscriber station 104 instructing it to register with
the target MSC 118b. The registration request may be the same as specified in the IS-

2000 standard, or any other suitable format, and may be tunneled through the air



regi on 204a while supporting an active network
connecti on between the rennte network node 102 and

W0 b@4psasket - swi t ched network 106. As the subscPCES2003/040414

[0044]

[0045]

[0046]

[0047]

station 104 noves toward the target region 204b, it
detects changes in the pilot signal strength from both

the serving and target base stations 108a and 108b.

This information may be repodfed back to the serving

BSC 202a through the serving base station 108a. In
intedaesnfoe packee swieedi oqBBGRI0R% betaeem thedfrget basetstatign 108a and

an _anchor C used to register the sulscpiber .
(B SPGB, O el e ol gt Rt Bl opy G Bl BY° o "Soscriber
slieR | 104ca| danerawh g Redifitatiph [ Bésssded NAl raflidR NAidbek A Ahd Rdistration

target base station 108b exceeds a threshold, the o
requeglegenbeadasl Bt the iaachor HO6 R ey beivwed te digitaly sienjthe registration

f e criher [ i t o]
B8y T PRI R PR Blptd IR ARMEK I B dhiitace for
pacist dwixehddeoramahiosnti dBSErotd 2@ the Tlagrea badeastatBEA (BB2and from there,

havi ng knowl edge of the target base station 108b
1Yo £q the apehor B 4% n whi ch the subscriber station

104 i : e . : e

subscy T Eore EpRaiOlpes Ry 1S CREkiGdTHRE 3O ahch 8SG, 20a, the
stgneturanggtbeMsGfidd 8ind thh enformgitmhrintheorgisagtias mesmyge ey be used
the sa as. specjfied in e | S-. 2000, standard,
(B Chrale BUPERIST B LSSk n Dl oBion TR BV TG he G to the
talobt NBEA945 QS d%%ﬁﬁe?g}{eul%%g%ﬁ% Phdedss. 13 hb HhekhdraBSCl 224 may

packet-sw tched cOommuni cations between the target base
dsteaminsrihg eppropmate M¥{e tasseind dhg loeatiant epdatgrrequieat thigugh an identifier

BT SRR AR 25 R LR fpensa o

réAREQIBnbeiese dt the thget B:GE Statiah i108b, of acpesst saﬁ%mem@dthe anchor
]}bsi/(ét he anchor BSC 202a_may be used to digitally sign

20%hsquehiansichange ehgjenalipgangssdgest r at i on nessage
nay | g
el MO IBREBsCastnd PRI Anang el iac! 0 by, o v
aatladri BSC 2086 mayndutertberidchese ppdato tdaaest tthrotigle aanfiémor 302 to the

BSC 2 .. [.0044] Wen, t regjstration ssage is
t%rgef_ev&@ 14 %@Lgﬁ&rﬁgw %&328% ref or é% AR 189 Braysegdo route
p4Eéd b8 e RbultN&yilcREP BRIIRN 14 kDo’ 881 BEeAMSD 1185 and the

ssage may be used to create a location update
anclyud33C 20Re [Tocawsurerthe gelatesy ot gagestirorayhderaeniwitahed network
e, target C 118b to.conplete the reqgjstrat.i.on ,

i otoseEho . mt PO e 558 apenitd il kPR o the ocation
@a@teqa?;ie@t &f MactubDcesiefigk it HBuhD&Athe 6fldtRdB0e. MREmMEaRE perspective
through an identifier (ID) for the target base

of the faeget MYp 113 éha wFlgepr Hkerpsamias rBI® Fhgrefsse, the target MSC
RISPSEol B AT BB ESAAHE 2l M Sob el durin o
aatichnstwoBSmeant hr ough an exchange of signaling

nmessages. , .
In an alternative embodiment, the target BSC 20256 may be used as a reflector.

With this configuration, the location update request may be routed by the anchor BSC
202a through the target BSC 2025 to the target MSC 118b. Pages from the circuit-
switched network 114 may be routed by the target MSC 118b through the target BSC
202b to the anchor BSC 202a for delivery to the subscriber station 104.

FIG. 4 is a conceptual block diagram illustrating one poésible configuration of

the subscriber station 104. As those skilled in the art will appreciate, the precise



[0045] If the anchor BSC 202a cannot reach the target
MSC 118b directly, then the anchor BSC 202a may route

W b@4os7823 | on update request through a refl ectPCT/BEDOY/G10414
the target MSC 118b as illustrated in FIG 3. The
reflector 302 may al so be used to route pages from
the circuit-switched network 114 between the target
MSC 118b and the anchor BSCI1402a. To ensure the
delivery of pages fromthe circuit-sw tched network
cbhfigutatien raff thec bwrsc3@2  sratjorbel Od omfaly gvary ddapendipgeonl the specific
cel.l u] ar (gélqtlfle to.the | ocation at e reques

f.
RO aNt PR H8S BOISTD e FPbroBpotpoot chrity and
fo‘i-r?ﬂﬂt&ﬁl%s PRl SPEuLE fventilve tddgcd 8@9’ ggll U¥BEesdABY it W& context of a
 ector 302 appears as a BSC. Therefore, the target
GBEIA suSriberesatmt however sudheinyentivei aocents eredlékewise suitable for

mai.nt ai.n _vojce connect.i Vi duri active.net wor k
e e R R b Vet R SRV
duBE@fer BEE030RbintsRed Oniks @6l iBifstatd @fid @6HiAUs. aspdbishott ies present
configuration, the | ocation update request nay be

ingentied, it theunderskadingsimt spolp asp@ﬁtﬁ davea Wil f?%\%eg‘éft appleations.
202b 4.0 th [ C,418 h i r,c

oo 2020 1 B30Ty S THOTR RTS8 Y s
prd&Rséhopugh dive doaﬁg&fatl&S(RnoﬁﬁZb the atth eAan@&ampleBSﬁa hardware
202a faor delivery the subscriber sta n 101,%
qopdiagpyation dor ﬁs?%wﬁﬁg@?@eﬂpﬁ%ﬁsoﬂsé Ria iy The processor has a

r ds8& 402 id
b abiallzaRg D95 RARALHOM P A Blochlts 403y provie
a/viplaltfoaprmeuunmﬁwatehprqgrm that, \WNGOAhOShBTLS, manage access 10 the
PCT/ USZO% 040414 14 gl ‘2 rat| on of the subscri ber
S G RACkEVIE BB R ékson the specific

[0049] app! i eRd LRcARg stah6n QV& maly alﬁiﬁﬁllcﬁhﬂe GeAGIs e irferf4ces 406 such as
t he purposes of clarity and | et eness, the various

a SREAKET, mcmhc@qaﬂ@ymd, |digpdayd e@d rhd&ilie.i T hebe ugesrintexiacest 406 are
%eélﬁlé %segt@ c:Sr P}i)(é’[ Vglcg tall‘lgrib &Mﬁg COMI&&%\SSQ%&%@S the circuit

W Se€e SUIta

Shifkged @efvaiR] Jakbae eﬁﬁa%dﬁﬁé&ns,/@l@@{eﬂ hlﬁ&*fabes 406 may also be used to
reference to a CDMA subscriber station is jntended

BPPYTitachiEh spesrrcanBeating to e pArkelaRyided neivorkesuph 88 S case may
%@agzﬁﬂtaBQHIgéf%etdr\véﬁ] ngrerﬁlttﬁ? ﬂé&ﬂb&{%bgﬁiﬁgﬁﬁ%%&&l $nterface 408

range o applications
S de pirdadedstoasdupport 2 Mdghmepeeth eonneptienrbetiveehn et tlemmte network node
sof vvar(ﬁ( base pr oceEsor, or any other configuration
f-RuItGed NCRYOTEy anpl e of a har dwar e

[oosoy confi Qu&%fti\losngrfa@ ?r&:e&%(" t(D@P? 4983 B RRFISSChteld Sw@ﬁ‘ Q%mbedded
in ocessor has a m Cr oprocessor

¢Qmmum|cet1wstshftwarmlayer4ﬂnch Tine speaiiio plgod teesop rq@;g:errg? processing
B 300, BT A SOBLEAS B REUAE, b roverse
Sdrh@MhicatMs! alkeDsaNl opdek ede Satitie |1de1ﬁete\w(5diﬁg and modulation of
communications from either the user interfaces 406 or the local interface 408. In
CDMA applications, the DSP 410 may also provide additional functions such as
spreading the communications with the appropriate pseudo-random noise (PN) and
Walsh codes, and combining the spread communications with various control and
overhead channels. The software layer also interfaces the DSP hardware to the
microprocessor 402 and may provide low level services such as allocation of resources

to allow higher level software programs to run.



[0049] The subscriber station 104 may al so include
various user interfaces 406 such as a speaker,

worn@ropisohe, keypad, display, and the |ike. ThEGEUSXE}/ 040414

[0051]

[0052]

{0053]

[0054]

interfaces 406 are generally used to support voice

and | ow rate data communi cations across the circuit

swi tched network. In sone enbodi nents, the user

interfaces 406 may al so be usigd to support a high

speed connection to the packet-sw tched network, such

as t NehL@SEsdBMnndan Widh & dofinggiiciiets welprévesssdanay dépend on
t he descri bed enbodi nent, a |local interface 408

may
the air oerfase foo the pp‘%ﬂiﬁlc a6 gh cepaumicatiomedty SHYbek ﬁkaéﬁple, the

t he o
eﬂg{)%? e ?E&W{L @gﬁ 6%1 21% \9&3&?2@:’% it l%ﬁ)@ gerﬂe%i messages
ﬁ&%oﬁ@lﬂeﬂﬁh@ffw&lﬁ@rem ﬁbp@ﬂlr@'mﬁd/ﬂaﬂer he lttmmmlmamhomare destined
software | ayer which runs specific algorithns t

fios e woieqrawiiphsd 5 gealet-syERRTHRCHAT: hE ARYFYSBh Sieceqmunications
V - —
(H56esaR pUHe TISIURIRYE, b6 PhoNIGed R & by Mot 413 for digital-to
amated cogyeasich, namiplifatation, Gftering andinipcatviecsien to anrcarieh drequency
the user interfaces 406 or tggclocal interface 408. In
vibpkledppIMSTFSHIOVEr HIE IBEES U4 nay al so provi de

addi trRD@LiE LRGP %@H&&dao%' th& RhA84 Linchit 412 may be controlled by a
conmuni cations W th ropri ate pseUdO random

oess ¢ 14.PNThartaner illlds mawobre@ stan@ab@nﬁiemcaga& phovgpivddG. 4, or
t th t
FRERIDEGE SRR Bt 4B SERLE Ry 2 R gessor <02

Ray @)W&&&i td)sek hige tulitC4 DPinogesfianceA@2h aldaimiyterfaice\od éhe particular
| ow | evel services such as allocation of resources to
EVeow linkgtsmision Byt vauek eprBpieathe 1ib Iiefhce\ier circuit-switched

%ﬁﬁ%{elgl%lztﬁén\%hlgg/ %ﬁgf&o 3 QA4S cardier [ Q§JI]CP/TtH§n ﬁ)ﬁee ﬁfrslﬁterface for

omuni catl ons are pfocessed
ﬁ&mendwmﬂwdbhﬁmamkmhnmerface for the specific type of

conmuni cat e th encodi and .. .
modul B ffs Og‘ﬁ?férf%m%éﬂ v&é? |aﬁ§‘§ngt°ﬁf§m\‘;\éﬁ%n%ﬂéqﬁgfp appfify, filter
%ae/ Lo nnV&?ﬁﬁQﬁaﬁamﬁEﬁn?@%b%%ﬁ% 1€ AGhfok 85 &dital conversion of

g on whet her the communi cafions are desti ned
fher basetmnd oii gred swayt dbe e aroyided év-thwandhgmrn@t Wo? k. Dépending on
nmuni cat i .ons

W?%t &eEBY‘ﬁfgwggaU%U%%tlgﬁsdPg ngfle Y?%\ N c§c§ Newitiled or packet-

vt Hedl netRorka i) AlcrEpiOvESt A0 sébphd tuneaUlPin accordance with the
filtering and upconversion to a carrier frequenc

sRiiropifite 2ir dnterfacerie ARYKEE Hiat Bipclowmren eyl BBcliomel the analog circuit
Ll??gr%d%lc E%f%ggg’alng gIi:_lglequency produced by the anal og

ontrolled by a tuner 414. The
tuner TAd "bam:v(ncb gigaalsframdhalansleg da¢ic & lasnawhbprmvrdeﬂl t@. the DSP

4, or _alternatively, may be integrated in he
4RI imBLDE UEY . tOTfr?@a’i?Fec ltllf’plc%‘&tg?sls%’fd 2% f’ead messages from the

communications. The control and overhead messages may then be provided to the
microprocessor 402. The DSP 410 may also provide additional signal processing
functions to the communications including demodulation and decoding. In CDMA
applications, the DSP 410 may also provide despreading with the appropriate PN and
Walsh codes. The processed communications may then be provided to the
microprocessor 402 which manages the delivery of the communications to the various

user interfaces 406 and local interface 408.



may be used to set the tuner 414 in accordance with
the air interface for the particular reverse link

WO e@n®isssi on. By way of exanple, the air intePdHUS20D3040414

[0055]

[0056]

[0057]

circuit-switched comunications may call for a

different carrier frequency than the air interface for
packet - swi t ched conmmuni cati ons. [0053] In the forward
direction, the analog circui 16412 my be used to

amplify, filter and downconvert the transm ssion to a
baseb&iheh povgerak inifaldy epplied-tditgg swsciilmm\seation dA4 ot mayhatempt to

baseband si gnal al sq be proyvided. t he anal.o .
AEHEy ?tfowzgnlt%cpgﬁéﬁ ﬂgnagnm atdmmre Nﬂgly%har%ﬂ%teﬁ?%kfor circuit-

LG L ARSI SRS rbpBRRstRe40m] WohGBGEd 96 initi
Spac et{: swh{t?igﬁtééd}{sngl;mr k,r I%he S%nagr opirngggésgr %‘%g setn%ltlalte the

acépesition guroekid biynsedtingothgatvoer wil4 Hotthe oparaping grdqaercyafar circuit-

mtg%{eace to. e surgqthat t he domg@fvers@on function onal
syftcher COREUBIFaLonSe Jihe M PRI EL PayaleRREPRS; FHEus signa
r&edh e ThRtibRS@bmarhesd &afth By @L@DSE4P(ﬂﬂir&£gngnﬁ§-‘rﬂdnbwﬁ ¥égion of
may be provided to the DSP 410 which ma e used to

(gapancirequeney oot therfarive ink aonsgsigDac erp$ha10 acquires

0 ni catjons, .The ¢o0 I \ SaHRe
(5 TEPBE B FRe R, FOY o PROUS BIcRGRO0 TR R0 R the base
stalidn Meym aS¢h heavdmde wad diahsaiel 6 iguativelisc eBri suhscriber station
functions to the conmuni cations incl udi ng. denodul ati on
194 anaeber Forgmupisateivih thabase sfipp Hyough wrisgpeonitplgypthead and

Lde despreading with the appropriate PN and
t%ﬁgﬁ}p%lg%lgs The processed communi cati ons may then be
pr oviAledistussddhenrlien, treoqumook smboveiadwhesshgasmmasgpsratdyelrom the

del i . of .th jcati to.th I,
ORTRATEEE: b6ParHoTohll Al WPYLEd GOl RsTotestaT4es  The
hieldpeR20Q3/404 QffdAve LoniP&PlH MBRAIPABRONIS] dndi dvedlehl tme:ssages

appl'ied to the subscriber station 104, it nmay attengé
fooa page) (Arrasyaptharmessaize) ifrsin el packet-yyvitthed netaogl tunanled through

B B b BELATR G BHEGHSS HELAE il e pchotsvichea
RBNdrk g dRtbcted tynitel @icRoprbess@CANY, hd ithe sybsobing Stdiyn 104 is not
setting the tuner 414 to the operati ng frequency for

epigrgadi i0-a ¥qire epbdhenMieuneat oy berst i Biedpestiag Jequency for

p?iglgetf@s)ftcB&{3 0o . ugﬂiﬁﬁﬁéfrﬁr i U3 ?I%eggt?lh% h%@‘fﬁeﬁ%ﬁ;{gﬁx}iber station 104 is

unctions 1 nc I'ng a seatrch by ough an
supperang ar egeo nalbf the trhicropasudsdor efdemay atlowathewiall o tHeecompleted

o Pt P Bl 0 B B3 08 AT B v
BleShOROGEI SRk 4HB dhOpAAdtiBR 1RBSE adbahhek Jfrs?glﬁﬁle&ﬂé ffessages.

the signal was transmtted to its active |ist. .
Quisstbe ialydinkss astaklished,Gidatalink land netoverk aowwe@onvingl be lesiablished

b%?vszeeensthéa i’bgp\l z{n "R gerr]nc}{‘.ea Bciet(\)w%r &S et cro%lnéctg&/ t%rtﬁee ﬁ)g:alalﬂgrface 408.
During an active network connection, the microprocessor 402 may be used to
monitor the control and overhead messages for a page from the circuit-switched
network tunneled through the air interface for packet-switched communications. If a
page from the circuit-switched network is detected, the microprocessor 402 may be used
to signal the base station to suspend the transmission of data packets while the
subscriber station takes the call. The signaling to the base station may be provided to
the BSC where the PCF may be used to buffer the data packets arriving from the packet-

switched network. Once the microprocessor 402 receives an indication from the base



traffic channels. [00561 As discussed earlier, the
control and overhead nessages are separated fromthe

W@ ovnsiseat i ons in the DSP 410 and provi ded t oP€TES2003/040414
m croprocessor 402. The m croprocessor 402 nmay be
configured to nonitor the control and overhead
nmessages for a page (or any other nessage) fromthe
packet - swi tched network tunnéled through the air
interface for circuit-switch conmunications. |If a page
statiom thotethp agkierhission tof iach pavkewoids been despntied] thy nﬁhl@processor
m_cr opr gcessor 402, an the ?_‘ubscrl ber fst ation 104

493t magnfiegeseti Mea tUAST el 49| et ARFTRMRE Femvercys for r?éfﬁu‘t‘swn‘:h
BniflicatiBnd, Q@gﬁ&?@@%bé&glaferdeﬁ}b@ Bihaf Ahd eRAGHE tan S l'irﬁ@t%dsupport

comuni cati’on he "ot her hand, the subscrib
thd adic® nalIL 0@néesthesoppantl usngomplvm, te ms:lr¢pr0¢dae)r 402 may SW1tch the

m cr oprocessor 402 nm ow the ca e.conpl ete

e G0 Gk OnlR PR o, P e S hed g Bl ons and
W&@&@Qﬁmk&?ﬂg@ésmen be used to establish an

al

l'ink with the base station through an exchange of
[0058] si gnélfhenglcmg@gm 402anasealshénchide 2 tiper (Roteshown) hghisdriggered

dat,a link a etwork..conn be b
R e e R
thRrdpi6tek @ AD2 infdyedef @meigded o hOINRE t@m umg aauhe aptratirg frequency

net wor k connection, the mcroprocessor 402 may be used
fop paﬁ@ﬁswwhesih@r@eml%}onarmhlbfvg\eh*éear HeBwabesin ease ghe network

ﬁg&tlo &Jﬂ@s Gldvaul Q% t1 I‘Wﬂ{e% dul! ntﬂ@ | @Eroprocessor 402

roug e alr int ace et swi t ched
nayTbhel riiseditcb ewich ke mmepdiye tcB ltlmmpdfretlm freqidney Wbt cibaut-switched

network js detect t he mi croprocesspr 402 be
QEURINII08S.GRAYITG 'ﬁs apgSteS it Siantlo %‘ﬁ%‘ﬁ%‘g%f tf gariots control and

dVeARSALRSINER 18 2 (@tacqpckets while the subscri ber

station takes the call. The si gnal ing to the base

[0059] st at i [G. ﬁauumtqgraqwb?édatametw 188@cording to ee pgfodiapnt. Note

e used. to fer the dat ets arr |V|n
BB S ot iR BT blo g0 B gt unics
dn@GBhY B orJdrats difeatét Wonfi @t bdkeo dfﬁlt@%é/f@&?i&ﬁﬁ unlts For
PCT/ US2003/ 040414 17 station that the transn ssion

e spoRise S Pas s GO AL e h e Hepsied dgpires, will be
‘sté 5(& c}/eétng]r%egga %gt}x BQ&%\I ynaefi{enf?%eéleﬁlgo&ﬁﬁn&prﬁ fﬁéfﬂg a %ath according

Clitcu I cati

tohBe ap&fid a@ﬁigupatidnt argli fynetionsandd elsdreinl | Bie packet datzi Bystem 150
to support the vqjce cal oi ce. cal l

@lﬁﬂ FHE Syt meawfsmtea&g@rzozas&1%@97%39’& b e mufiple Neowork

siagkn (Q )higm%’%?t%ﬁgléé' 4y ef*ﬁly ah® I176 The SID/NID are used in
pac et - svmtc comuni cat 1 ons and conplete the data

yrckgstensamsgessian idep00583erTing andac rlﬁqmre@@repboan ML seaying area
328 WISHHES, 0t hIBF o 7S, MBI b OOSLAE pes Zone
1dBh S QEBRC (MADL) afehBso included within SIDs 160 and 170. Specifically, SID
160 includes PZIDs 180, 182, and 184, while SID 170 includes PZIDs 180, 182, 184.
[0060] FIG. 6 illustrates a wireless communication system 250 configured to support
circuit-switched communications and packet-switched communications. A first portion
260 of the system includes a Mobile Switching Center (MSC) identified as MSC_1 262,
coupled to a Base Station Controller (BSC) BSC_a 264 and a Base Station Transceiver
(BTS) BTS_x 266 adapted for communication with a Mobile Station (MS) 268. While
in the first portion 260 of the system, the MS 268 establishes a High Rate Packet Data



m croprocessor 402 may be configured to hold the tuner
414 at the operating frequency for packet-swtched

W@ oomsiseat i ons while the tiner is running i n PEAFESI00E040414

[0061]

[0062]

[0063]

[0064]

network connection becones active again. Once the

timer times out, the mcroprocessor 402 nay be used

to switch the tuner 414 to the operating frequency for
circuit-switched communicatil@ns, acquire the

associ ated pilot signal, and nonitor the various

EREDDIcoamthinictien h e dithec HRPhE | onfounieationi ecenycékla high data rate
[0059]. FIG 5 i]Jlustrates ag,acket dat a netvvorg 150

CRTBREFHIPT o 2onORIEHdI NP,  (RatOthrt dhaqkeleswitched  type

ghifRYs may have different termnology for simlar

unctional units, and may incorporate different

conf i G ayitems26f alsoripdndast & seeuhdf pertion o2Vl inghiding MSE_2 272,

t . di ' t t k. 150 of .FI G. 5, d ...
Boneb ket BISEY b aeoty o Burtmggisaion viacppis oo within
P&tibn 2POVENE of thd pATIBR B0amaIOB0ES a'RYgdphitalere. pat h
according to the specific configuration and functions

used Bhéndile. 6rhivhepae R8P meves Wi repartion the MdSuigeisterswwith the

System Jdentd fication . o) 160,..170 ach .
AR Pl SRe BBy IR ARl ichf g G agice cal the
WBZ: schBdta pd@bio tATRIS Wid the BST add BTSTEhe M Brddpbndy 18y at8@dring the
in voice systens_and generally identi fx a servi,ng . .
%ﬁﬁéa@ndﬂﬂﬁc%%éﬁﬁqa@}s%ﬁ %Bél‘%ﬁa‘i?idﬂ@ Fiped thedS Bes firstregisters with
RS Srat iy B et Asadh) GERY PR eapestya da senvie
{dah&shy asteblasheoar HRPDdth sertibe.nInShtber W Gds,ahel MIS7268 establishes a

Specifically, SID 160 includes P 82,. and .

B e S BPENS FHE AR PA L SO 793 egitfct Moves into he
3Bhidal frea Bedvbd U HbRIBS 78 WhilShEREiAIABTMTHRPD @ffa service with
Systeém 250 configured to support <circuit-swtched

potimuRi7@atlherdsS 268 qoudikuss 1¢ reactiseahdbmriransing aiackeiglatasvia BSC_a

< Dot s £SO R REREA TR NRER A5G ©
coupl g the MSBas® iStcatkedy contteld! @ith( BRO_1B362,anstb4voice calls
and a Base_ Station Transceiver (BT% BTS x 266

desigeted fpoM 3piansi Rregesd Wik MSG VB04-| & mphiemorkifnmpen the MS

4o AU ) LBl JOLLY BRSO MERUE b ora v
24)0viaA Qo852 RCTT hISRIB0AF O U dedporikBio( MRPDP 272, which does not have a
communj cati on. - The HRPD co [cation may. be a hj

ALy b TCREYRHAR IRGET I &1 E\?%aﬁéasfé @aﬁxﬁﬁ hiscand %H?r problems
%OQSQ&rwm%@&ﬁ@%ﬁmﬂ ey RES U s GRdrh %ﬁp&gggjﬂoth circuit-
The system 250 al so i ncludes a second portion 270

switdhediang pBEetxwiRAed cB8QUNiTdns, anlyBIBSprotath ingegstmdd. The

s Lo b S SR B PR i
9eegfcankiviatk AHePpacket-switched network. For example, a mobile station may
desire to use a data service while maintaining connectivity for voice calls.

The hybrid protocol ensures that the MS 268 stays registered in the circuit-
switched system, which in the present example is an IS-2000 system. According to the
hybrid protocol, the BSC_a 264 is referred to as an “anchor” BSC. The anchor BSC,
BSC_a 264, registers the MS 268 with MSC_2 272 as the MS 268 enters the foot-print
of MSC_2 272. Movement of the MS 268 into the geographic area or footprint served
by another MSC triggers the anchor BSC to register the MS with that MSC.



[0062] As in FIG 6, when a M5 nobves into a portion,
the M5 registers wwth the corresponding MSC. For

W@ 20081051813W t ched communi cati ons, such as a voPCBUSAN}/ 040414

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

the MSC sends a page to the M5 via the BSC and BTS.
The MS responds by answering the page and the call is
established. As illustrated in FIG 6, the M5 268
first registers with NMSC 1 262 of portion 260. In the
present scenario, the M5 268 requests a data service

and tRefeeing @sFHL. i7s heb SaspdsRidalldatacs elie/ MS$ 268 rcrodsBe . subnet
words, the M5 _268. establ i shes packet - sw t ched

i et N BAS IpepeTed intost g‘ﬁ%" NE &B® foicomypymgation.  For

| I
KR P A 208 mEP PR ARTY, B2 ALY OB iRb e AS of S

2@ tTherBRC (r 26Fh@ndi®r26&: statiin) initstes dlerreglenrmmrﬁpldéess for MS 268

aBRRE i She2 a72n mheB S e, Sl PaCihe RIS 68 B entered
th@ 6ctlprie o&fg@o@@pﬁé%réasofcwsrce bty Efgxsﬁﬁ%i i 4ot D (SID) of
268 are

MSC 1 262, new voice calls designated f
%T&cseg’é@d NMotg tiwscronegeaze a motifiodsicanfremi the SMW%B wihen B MS 268

556 Gub® Bl ' Sios® 00 GBS S dRged M iR subner
bedaridle M5 268 will respond to MSC 2 272, which does

not have a context, i.e., registration information,
of ML %%50%2%ﬁnés & fugneledR <gistatopiResplegtigessage to the MS 268 to

BRROAE NS DAY o relafifer PR hed M 0S ig{ﬁ | AbBaifhed She Message

supportlng rcult - tChe
@atinnis G2thip nem,dom hyrabérd R;’A’I‘ﬂD,owhichl the FNISSZ’&& a¢kds Tbezenerate the

“gﬁm prot ocol provides a nmeans for processing
i cations through both a circuit- sw tched

net Worte MR RECEls 1B hRE B H MRAKrecEiOLd Qxﬁgggt\?\ﬁofﬁeRequest

nobil e station nmay desire to use a data servi
Grederit aucm ag ig dFAH0; and ygehgnatesoa demoelkdRegift00idaMestage. When
sur the M5 268

Uiy afé TRBsEREr e « Hobile (Ewdly Eoiny KANR neivgn in the

Tmekﬂﬁég@&atﬁm@qh&t nfs@ie Ia§ ﬁ@@}@ss ¥SdciiRd ACRPEHONITA content
the hybrid protocol, the Ca 264 is referred to as

ofrihe TupraledRapixatiphiessash @rldgg@al topBBegispaidon mesfage of £5-2000.

R e R i S A

t he JHegBSEhi 264nRa tigy inf@nlapon Pives & uedrmﬁyleaaeglb@auonMessage
MSC tri gge[s the anchor BSC tg register the

PHRPSHUSER \hocau Ppsaaesk serstisen s disdnhe i@Sp @@@ gggister the
ﬁgfﬁgl’ Wg M8cFhG. 7 @S%J a C&kﬁéﬁlﬂhéy gﬂ% e Mséend the

68 crosses a subnet ound”ary, e new I'S entere
‘ilmpdlcanU,gdamngaRstes(’ AS)sed om thenviliBis oaft therBTS.0y’s SectorID and an

.exanpl e, as 268, noves portiqn 27Q, BTS.,
SGRE riapUs (1Pl o) Aengthts 3aate SuodBiof Bisey dntony. he
c(oﬁﬁﬁlhﬁéatféﬂﬁﬁt}ﬁta?é ilmgv}ateduntm@t gs the registration
process for MS 2

After the reglstratlon is performed, the PSTN pages will be delivered to MSC_2
272, BSC_a 264, and then to the MS 268 on the HRPD FT'C. The mobile then tunes to
the circuit-switched frequency, such as IS-2000, and responds to the page. FIG. 8
provides a signal flow diagram consistent therewith.

FIGs. 9 and 10 illustrate another scenario wherein BSC_a 264 initiates a

registration process with the MS 268 via BTS_x 266, wherein a tunneled registration

process is provided. The MS 268 sends a tunneled registration message via BTS_x 266



to register wwth MSC 2 272. The BSC a 264 determ nes
that the M5 268 has entered the foot-print or
w@emgnsgsnd c area of MSC 2 272 by exam ni ng t hePGEUSI003/010414
(SID) of BTS .y 276. Note that to receive a
notification fromthe M5 268 when the M5 268 noves to
the foot-print of another MSC, the MSC boundaries are
HRPD subnet boundaries. [0080] The BSC a 264 sends a
Tunnel edRegi strati onRequest nessage to the M5 268 to
Wwidt keatidreupdatiz Bequestrepgiisiing toBSE_4a Béd, RSC MST74, MSOnE262, and

b A, My G B BroDisa® ROBIL DEar b AL J6haia BSC_b

ﬁQTEEE &9@@%?@ V568 processes this message as if

receive TRegl stration Request Order" such
[0071] as i Af HB 8086; BaAdcageotereathethe acighboring MSC directly, then the anchor

BYGESR TAPYAH,F ek bR B KR RAKBP B drefpctor o the

defiiboriHe M ARERLB4te Al IR ALARE 1TESSage as, RANDs,
specified in |1S-2000. The content of the

[0072] TunnélhedRef¢ctor 440 donvtssdsathe TAL iLgpspfiane &dea@n& Requests” from the

FER B BR PSES95 5e3 e, 06 HARLGPRTI IR e

Bigth U &fuckiie fioff tle™MBCab tBd ¥hot BSTEThe Reflector 440 maintains the
Tunnel edRegl strationMessage to construct a "Location

bipsding ety cre fied MST aelééh%@fé%wt%anqhﬁr BRE-108) and
[00731 ' egi S 6 e 861&?6:&1?@'\}%{‘ ik %2 tl‘t?ﬁz%eﬂg Br %%@nge%s as a BSC.

determ nhes t Cto send ocati on
Tegedten theR& f) intstficebdes chooneddhe HeBBedifitd i ech'fB) b yecommodate the

Sector| D nd a nt er nal bl e or
TR TIEIE R gh G RO e @%adﬁ 4 C@E%Wnc gsewth the Reflector
@@rgﬁg%gﬁklmgcp@q@;s are illustrated in FIG 7. [0069]

After the registration is perforned, the PSTN pages

[0074] vvl | | Ibéhedeelliidentdibr iouseB@ detedyine tHBIES @ f@Gde]ivarydoftfages, this may
FTC, ,.Th bile. t
5% IR PR i WS GHbd 2Pr Qoiuives (oo BRs 18 T 3hagt, which i

REEIAES RANBTS § 478 RadiBer t6l2P0idSsuck ragm)aeﬁl theSREMs2tor 440 gives
fl ow di agram consi stent therewth. 070] FIGs. 9 and

the Gell IRsatraavictualesllibat is bevd ‘iodh%ﬁéﬁ@itw herpi gegisters with the
%g‘ 2%226 IR ¢ V\ﬁ;}llé %%y e iﬁgé% Eﬁé"&eﬁﬁ%r ‘ggqé ;Bta{; €tolke %%%eé’tbfamo (and

rern a urmel regl process
rmtml(ﬁedl-24ﬂ&&i B Rebl8ctoemis asdsummpdgedom@ at404dt i on
nmessa vi.a BTS x 266 WD 2004/ 057815 PCT/ U 03/ 040414
[0075] 20 ngwqr@e&m BRPtherRaR B asgment g the dpet %%?‘?Hﬁ%ﬁ tlls?ﬁ%ta&l% sion for the

350 B0 7 WS, e MGy ol .
BSC_a) and allows the BSC_b to forward “Al Paging Request” to BSC_a. The “Al
Location updating Message” path is from BSC_a to BSC_b to MSC_2. The “Al:
Paging Request Message” path is MSC_2 to BSC_b to BSC_a (which will then send the
page to mobile through BTS_y). This alternative requires no change in the MSC or Al
interface.

[0076] One problem occurs when a mobile station switches to the frequency associated
with a dormant packet data application and then the mobile station crosses a packet zone
boundary. It is necessary to ensure the packet data application page is delivered to the

mobile. One solution provides for the BSC to ensure that pages from the PDSN

network are directed appropriately. For example, when a mobile station monitors the



274, BSC a 264, and BTS x 266. [0071] If the anchor
BSC cannot reach the nei ghboring MSC directly, then

wao be4asmshor BSC can forward the "Al: Locati onP@pustonsiguo414

[0077]

[0078]

(0079]

[0080]

[0081]

Request” through a Reflector to the neighboring MSC

as illustrated in FIGs. 11 and 12. [0072] The

Refl ector 440 forwards the "Al Location Updati ng

Requests"” fromthe anchor B33 to the MBC to which it

is connected. The Reflector 440 forwards the "Al
PabetndptRégesicy” arfdr moveshecrdBMBSOCs,t the tangehBSCBBast disere that the

ect.or 440 maintgjns the. binding hetween the | MSI
BEON RS < Be el EeC b Al Bisps® PoGTarvRE dfs FHEO Sedsion from the
Rereesti ve of the MSC, the Refl ector 440 appears as a

BSC. There_fore,. the Al interface does not need to be
modi f Tedmpbileostatden sedectrcadermisd Lpsion 1680), ovhesain pegsing boundaries is

feature,, In this .sce ' t he BSC a 404 .co ni cat es
TR ECHBFPR P & TR AR Ao SEE RO 106F83, SDppsesyiops to be
takerd WBei€ eld mbHBObiatibe lerdsSesUs patkeOz6IR! BFuMdRE . t Si&hBRps would be
for delivery of pages, this may cause, for exanpl e,

timalapvcthosespecifipd ePP\ASs 1-¢-hiepajuletstativgEerylsapprigikition message

' ' ' T I r ayoi ugh .
i B3R BT o RSO P s
aendd waIATIetol the bapet BSG.oNotk this inbe rédeite ecdpecifié 48esedinent on the
it registers with the MC-2 422. In this way the
RasketAUDIBEREN¢Y;er s t he pages to the Reflector 440 (and

not B ; : | et : ; >

1ot SRR Gty el A0 a1 e oy
titowitrestitebeld aopingsfacke thRaBhdio SAssiso MNdteprlt HRAN)DiEnte the mobile

B o 56 S b G i

the rpek&l-switchdth dbfbre RIRA servis BRby de sERRJ ¥Y the packet data air-

Location updating Message" path is fromBSC a to BSC b

interigse- AlterRwitchipg to PagyfireyitRedished alvdsiseges; thramiobils station may
&;l% 0. . i Gh.wi;ll then send the

1%{gge tt%e ?%Eﬁfsgyl%ﬁ%re ‘Eﬁfgﬁ‘?@%@}@wﬂ‘fﬁ?s alternative

requi bes wahehange éMthehpaddBGvatchM setvié! fiae enotii@Ostidon may
One problem occurs when a nobile station swtches to ,
haseme el idsy bedrpidlaferc shart perigd S riivamt Therefese, iagrder to avoid

t"ﬁHﬁl‘%i b%@l£~iztf?@-f@rg‘gbétuégn BD? aﬂgﬁ)tiel‘fgc% tt@t; hlﬁ@%@[ R SEShif stays tuned to
pac et zone oundary. t I's necessa Yy ensure tﬁ']é/
the pheltet dataiapypdifaation (T pegends dethee itvienedtot the tchreuit-switched air-

nobi | e. .One sol utiaon vides far the BSC to ensure
ke ago s B GonB BRER S hBE R K il Pl
appr opbhptne! nbew &R si& 3P kﬁ%etm wall TBBEl € 1t @liioWRssion from the
noni tors the WO 2004/ 057815 PCT/ US2003/ 040414 21
source BSC and establish an R-P interface with the PDSN. As presented in one
embodiment, “1x:” denotes a message sent using the 1x air-interface and frequency; and
“SO 59” denotes messages defined by SO 59. In this embodiment, the mobile station
selects SO 59, which is a service option identifying a high rate packet data service over
a Ix network. The base station will page a mobile station and include the SO 59
identifier to notify the mobile station of a pending high data rate communication.

FIG. 13 illustrates an Access Terminal (AT) 750 supporting one or more of the
hybrid protocol methods detailed hereinabove. The AT 750 includes a communication

bus 760 coupling receive circuitry 752, control processor 754, transmit circuitry 756,



packet data frequency and noves across BSCs, the
target BSC nust ensure that the PDSN points to the

WO e@hosBEBC at all tines by retrieving the radi BCHESH0S0M0414

[0082]

[0083]

[0084]

[0085]

fromthe source BSC. [0077] The nobile station

selects a Service Option (SO, wherein crossing

boundaries is specified. For exanple, in a | xXEVDO

type system the SO ideally $3ecifies steps to be

taken when the nobile station crosses a packet zone

dounoamnyry Socie slbeips 708U C@nipeterseardablarinﬁmdibms’é)r implementing a
ified.in SO bil e, stat nsends an

G DIPTSRk g stors e RS S B ¢ b

mobi l1gcstatij@frafasinCAORE Nefv R YANB 800 sﬁﬁﬁ)rﬂﬁg bh&or more of the

station sends a UATI to the target BSC. te this may

Inydbyidi protagob pesthddsc dttelé@hgereg@hoveon ANeSO(ban«@deSdat antenna 814

SHETHoB § 4Bl o TR e RETont O nignie 814y Sepresent a

Ednifibh nteihd 6h By a ighdupif a6 antthias! R&dltﬁe AEBRSpath, signals are
Net wor k (RAN) sends the nobile station a

oy e oK VR Bl el el o TOEVIOD) BAG, Wsh fscoupled
t%t %n%rgf;g §SX§ 204" ¢ gr%g @?{{tﬁ%& %M txi.c lf\gﬂ} P%Hlﬂ‘ﬁiééf to IF&:%P interface

servi ¢ e serve acke
818, end &hﬁb‘ﬁaoré\f&)er Otithe tramgnit pathhthecdonaul prosedsde B@tis coupled to

air-interface, the nobile stat noni t or gﬁ ) .
@Pii‘élétiof DRI 304170 Smmisr GETRY <08) yCOpBgBTeagihle nstructions
@Inuﬁ ygoet %%hed n@%&l&%ﬁ el %ﬁ%&& ‘iﬁ/hl%ﬁr%ry §t81%ggﬁp\h»]:é3802

stat on m eco active after elng i d for~a
shortFIphrJISOdlustfratbss well fTove nedondiag to anch@temartOo v diigl scenario, the

b B 20! e R T P BRE S e saion
&bsindh %ﬁﬁ&&%f Of'he ﬁDSNees@mﬁh&eirmrﬁeﬂfztcetmmmt g BSC. The
circuirt-switched air- interface. T wl

intmface wvithbthe sautce (BT és BEntiora daytsy HUfalvpbpiB&@I targpbBé@} When a

fll?é#g rﬂa{:}% é)ggt Y‘g@{vléﬁsff)? ghe H%)%ﬂé a{a%%ﬁ ?2@@@ otign ég%g%@ysﬁﬁd with the

@ eRBBO dhtlfafadlld@y 3ot the himellé’a&ﬂbn ﬂﬁo@h&ﬁetﬁrg@ BSC.one
odiment, "Ix:" dengtes a nessage sent using the

a| r- i Reepmbedimsng depaihsedelein alel Pugosasvicesions wived by the AN,
ﬁ%??&\g&g ) ﬁdxﬁﬁéﬂ B §gu§% 1£cg,e(¥l Wh‘? g&l&@%ﬁ@ﬁ% trddifhissions. The

CtS IS a Service
opbileBtatide I]icrlbglmcml@y andmitpls thet pmchetc&aia ngaw @k sfer damepacket pages.

over .a |x network. The

RSB s b P rieiiees aeReRiepra iy 8ed e Ffeshg andoy time.
Retdrfide 80D BinbBdRicht, B8 Abbike @ﬁﬂgh RHoitcdd) bet Sysickhe until the
connunlcatlon [ 0081 FIG 13 illustrates an Access

if@km-mmhé(miyt%b isidbpinrta thrpslnld tisre prsiod B At Hhis time, the mobile
%@5{}' ??8 L%}eog Itgrs hl‘ﬁ)guit dettc%'etli erget\rx}e el %%O%/?Vlcg g)tlAI will then

Won - birs coupring r
fdeh Gyl Wiile tggg of pALik edcepiea) C@ﬂ)&ﬂforﬁﬁrcuiﬂsmmd communication or a

gzltcrlétlfslquic ed commumczact)lg))gr / %Kgnlgleichélgssztgt?o%{ r%?:rgééslla notification of a
packet data page, the mobile station will then monitor the packet data frequency.
Again, once an idle time period passes a threshold, the mobile station begins to monitor
only the circuit-switched network.

While the mobile station is monitoring the 1x air-interface only, the RAN sends
the mobile a page with a specific service option, such as SO 59, on receipt of a packet

destined for the mobile arrives on the packet-switched network. In this scenario, push



22 and a nmenory storage device 758. Conputer-readabl e
instructions for inplenenting a hybrid protocol

wOoreiohos7sas e stored in nmenory storage device 758CT/PSD8R940414

[0086]

[0087]

[0088]

[0089]

[0090]

FIG 14 illustrates an Access Network (AN) 800

supporting one or nore of the hybrid protocol nethods

det ai | ed herei nabove. AN 800 includes an antenna 814
coupled to a transnmit path ar® a receive path. The

antenna 814 nmmy represent a combn antenna or nay be
srgcaupaynbe sﬁrvahbyemeqsackétrwtitahed neiwiovle é&bhs,wisd}@mtosthe circuit-
ar.e routedl% h reQ iver

St St Broeniy TBIBe Wteh 18 LBORIEd e gowsiitsbfreauency
Q{C%Fmépr 804. Control processor 804 is further

coupled to local interface 812, and nenory 802. On

t he tPamsoritie paitie, oft the paokntfsa»{itcmdm@sm& 18} likgly that the mobile

coupl e nmodul at d tra S tter

S04 istoer Ao et 0t 3R o RAS, feig, in order
® By niRk 8RR dTBHR Wt e ﬁx@ raeldmtdﬂfaa’@mw qﬁicﬁryagﬁe mobile
device 802, [0083] FIG 15 illustrates call flow
@t@t@,@r ghysgunes! toribe paceh Ate aitrintertace fercdnaeqonds befere it tunes to the

t Si.0 ] .

CIBCU SWI%&% g nr'lélterm (|§I ehlgt a 3’ hé rbc r g{% 5‘%‘1%}1& @tgfl?%%g? {/ .Qﬁe Hybrid
PheoddDSN est abl i shes an interface with the target BSC.

The |nterface Wit h the source BSC is then torn down
in faVgrlegponiteeng ébeglé&c pigtata gifrdpferface Rty (g WBEN Pllfs connected
{
P ST R L S a%%%”fiﬁﬁxﬁ PR icptacs g camps
theis)) rmtnﬁmaiom fort the oirgiit-smchedrsgeiceB8E: sept)ﬂiﬁ&ighﬂmp acket data air-
eng&gl nments described herein allow push services to be
& by the AN, in a system supporting both

Ci r cuirhe S¥Mtile N@siANHoRRCKS! n&dkdabie de tEQNRI &S b&itdically switch
The nobile station periodically noni tors t he packet

quaemmDWMg‘ tbe pd@@ad@iaén@euer}@agled mrcwtmwmendrfgequmy due to the

ﬁféaﬁ%‘/gt ?Cﬁ ic ﬁ%fﬁgloglom ég:% lé{ | glofwhl CI%IZ S r%ce?\g]ednggependent of the air-

Rifddk FRIP the thételesediongs Slrddntlgimdmtidngr S bot h systens
until the packet-switched network is idle for a

t hr eshbe HybridEreiecql ggeordingttoonp smbogiment peovigssiq rew air-interface
%%&Pam&ﬂla‘ﬂo rﬂllé &ﬁlfspflgls?%ﬂ:bir I‘P&gfcaﬁgﬁ tf%WE‘Q @ﬁh%%?ed services
en en l'e type o

e Service 0 Ion wW
ragevaise pages) ﬂmhgheuht: mﬁckeft Gﬂmaaamlmﬂfach Saich d-h}éndld Protocol allows
conmuni cati.on or ﬁu? t swi tched. co thCat

'c

W eRORIieSHYM fucay HisciBE/BECREISEY MRPAg GHY GFrtgin types of

?z?éég skl %ﬁ%lr&hesmhé& QericRb 1488 st thr&u@ﬁ r’th@%ﬁ&ﬁe@ ldata air-
he packet data frequency. Again, once an idle tine

pmrfa@d Fas seanple; the gstdivlednay besjunssbb Irecesveaeily rtihcme giotifications for

%Tgag'ghgoﬁ e rghéﬁ ?4%?0 ﬁ%u éﬁ){gc\r/?y: {S@\?? évrllieelﬁv\ﬁ)l 4t QlQeS%]acket data

gitgrfdceterface only, the RAN sends the nobile a page

wth a specific service option, such as SO 59, on
r ecei phe ofarigup 4Buexative logical blocks, modules, and circuits described in

connection with the embodiments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor (DSP), an application
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other
programmable logic device, discrete gate or transistor logic, discrete hardware
components, or any combination thereof designed to perform the functions described

herein. A general-purpose processor may be a microprocessor, but in the alternative, the



destined for the nobile arrives on the packet-sw tched
network. In this scenario, push WO 2004/ 057815

WOEDANSBOD3/ 040414 23 services may be served PYT/UR®03/040414

packet -swi tched network. After switching to the
circuit- switched air-interface, the nobile station
may nonitor the associ ated frequency exclusively.

[0086] Due to the nature of tHe packet-sw tched

[0091]

[0092]

[0093]

[0094]

services, it is likely that the nobile station wl]l

ecoser aclyi be aaft @mvérgiongl ipddoesdoor centsibler,t mpero¢adrotiér, or state
time. Therefore, in order . to avoidtulng . .
BACRIS AIPREPOR HaY ASe RS FHBICHPRIEH S &P RbUuTon 5 gRmpRing devies,
£.8€ a"BBRibiftioR LRRITP SAEY MibidPRItedsBr, A RuRABKEL mﬂ:’i‘&}{?}ocessors, one
air-interface for "T° seconds before it tunes to the

@i mporet mswbprobesdorai in- iconpmtere. with™ a nYP beore, or any other such
co?.f [ %abl e attribute of the Hybrid Protocol. [0087]

R 1EE™ORi t ori ng the packet data air-interface only

(e. 9. Thoigdihodd b QlgoAfIeS destribel aihecne@imOk8tht AR embodiments
mobi |l e station tunes back to the circuit-swtched

inelesedchesein mnyerapabodiqgedioctly A hprdwess, iib Asoftypare medule executed

[ [ t-SW tch I r e e .
e L e
meinofg C dasarmdiolye RONUI mesloiyy BEROMI I sehioyy,s BEPROM memory,
bet ween npnitoring the packet data frequency and .
reRtstgys-haeqlisle R gmey e 8isky2 GRRPYLpany g X{P&Vfﬁorage medium

- | th0 i ' [ ' '
AL LEOL 08 0 DR BP0k S5 B 858E 486t e
piva¢ssancansreed infemdtipn foom.t oxdi wgte ih0@8@Tiom ke thdy fiorage medium. In

P ) di t Q. di t id
te Al ETRy St RO rs Rt Y CR THP RS (B BTEPRRG TRGpgRessor and
ot sthid hieafunP By 6idd e af IASIE t TRWAISED 8y RMeCiBSthe subscriber
(e.g., voice pages) through the packet data

sthtion, rar exlfesidiere. Shic fheHylisrmativey diecerotessdr alsthet sieragep iediim may
station,t onfigure a. filtening ne nis t ha

SRy BorbgeR b @G in b o GRS et DB an access
fidtivorld.t - swi t ched services are sent through the packet

data air- interface. For exanple, the nobile nmay
r equedhe pisvios desprpien §f thaeisslosed empedimeniids piovided &9 enable any

?%}g?rﬂ%llé&)@elﬁg ggttg WRRa g i'-‘?g th%eIEfF%eglg ﬁéﬁ@n. W o8s WSk ations to

e pac Intertace. vari ous
thetcuambadiments | vait]i eadeadiil Yo epgmrenmool thass skdled it ithecart,t s1d the generic
descr.i bed, i connecti on

. i th the enpodi ments, .
B TOPIGS TR T iy tSHHPIEH dEMER BT BERRoY Hiau dsparing from
ﬁle%ﬁﬁr(ﬁl scBM BOER iRVEBAS Cfhusaih@i Ftdedl in%b AR is not intended to be
processor (DSP), an aﬁpl ication ‘specific integrated
binitedite haSIn@)odimerts shawprhsgeianribisetogbe @cenrded, tie-mi@kgst scope
&;ns%t[erﬁ? With the principles and novel features disclosed herein.

Those of skill in the art would understand that information and signals may be
represented using any of a variety of different technologies and techniques. For
example, data, instructions, commands, information, signals, bits, symbols, and chips
that may be referenced throughout the above description may be represented by
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or
particles, or any combination thereof.

Those of skill would further appreciate that the various illustrative logical

blocks, modules, circuits, and algorithm steps described in connection with the



[0095] st or affee rrREPEmllystatiye, dogiedl ePlagks, iao

programmuabl e | ogi c device, discrete gate or transistor
| ogic, discrete hardware conponents, or any

w@e ovbiosmstd on t her eof designed to performthe fRCUSINE040414
descri bed herein. A general-purpose processor may be
a mcroprocessor, but in the alternative, the WO
2004/ 057815 PCT/ US2003/ 040414 24 processor may be any
conventional processor, cont26ller, mcrocontroller,
or state machine. A processor nmay al so be inplenented
easboalimentbidisatdiseth hakincmap bei implaenitabss cleetrgnic hardware, computer

PR BpPOEBERES, Slofan ot oo b et nedabiiy o

k%?&“vé&@%xﬂ%@ft%feh vaRidRRIGRF Rive QBm@BMe@ hedcks Uﬁladules circuits, and
configuration. [0091] The nethods or al gorlt ns

stirs dvavd bebn desadhedaboyogengiallly in barms o dubimfanetionality. Whether such

osed. herei n odi ed direct in hard
{Pher8ER i rarialy SaPEy 5050V EFotheld 1855 Syricutar
ApPABAHHRAL dndteifon ch@stia‘x[i@s irp&sed bhalieovasu bty SkERdd@tisans may
iIn RAM nenory ash nmenory, ROM nenory, EPROM
kRt tﬁmfp%myonalmeg} ¥EIg, Whr 9T gpalk pagicular application,

TRl B o o A 5B B4 o

the ugpe df e pro@npimeesimor such that t he processor can
readlnforrratlonfrom and |te|nfgrmat|

yles Icg@%lts f(]1gscribed in
géé{ﬂi‘ﬁr%)fh B LAb&EHBhts (dscidiBd RERGLRRY be &@M&@e@ &8 Pérformed
an the storage nediummay reside 1n"an ASIC The

Wﬁh@ generalepiugesel processos Lﬂaslcgitabesrgnaklpamem;f (®SP), an application

SedPigagund proii, OB Aol oo GpBBE IO GRARTERDR) or oter

rB raf RIS | 1881 Sbdbd OBiscRlc Slake\WhefrBndiflor@No@6C @Bserete hardware
efwork. [0092] The previous description of the

qﬂnmngstédmemomm’em@t@n thepoddesigned to perfmmethgnfnctions described
lpe?@%g{;& % elral\égrpose fn%ge é %}?b%lr(rﬁ%rgﬁrolégs%o} I%ﬁ‘h]g{tgg gﬂérpatlve the

Motdssbe nfagatk layly apaeeivhal @rdcoane sdittdlles mlibrbdftﬁntlﬁllten, or state
and the generic principles defined herein my
BmARlRed HoProessrr B cRltambRt SnRiFRFIEd aaeapapmbﬁﬁmpmﬁ computing
pirit .or f Eh e
&pé&gcse gnteré hvgg ncto?@%palﬁgﬂngg ifnft)g%dgﬁdd to %lyéﬁf)?ﬁrst&grd T plurahty of
lveopotesdompatesorshasrmitarpeocesipus in sonjendhien aitoa dlISP tdre, or any

vvbdest scope conS|stent with the principles and novel
Ftack SYPRSOYIBEHMBed herein. [0093] Those of skill in

[0096] the arhe VQssd ofingensthad dot N@doritith O UBREbEM ﬁn@oﬁﬁ&ﬁah Swith the

may be represented using any of a variety of
ainwcbmems dignddnad hotiie snaanbe eabhdied ibrectlydan haedvearpl i, a software

0o {i@b elggcfs%% r(#l §§tl Ia%ﬂ%e%sﬁ)? aan %SCOmbma(%{orr{aotf R twe, | g@aéo%tware module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a2 CD-ROM, or any other
form of storage medium known in the art. An exemplary storage medium is coupled to
the processor such the processor can read information from, and write information to,
the storage medium. In the alternative, the storage medium may be integral to the
processor. The processor and the storage medium may reside in an ASIC. The ASIC
may reside in a user terminal. In the alternative, the processor and the storage medium

may reside as discrete components in a user terminal.



that may be referenced throughout the above
description may be represented by voltages, currents,

webk@enssnugneti ¢ waves, magnetic fields or parPCUUS®N3/040414

[0097]

optical fields or particles, or any conbination

thereof. [0094] Those of skill would further

appreciate that the various illustrative |ogica

bl ocks, nodules, circuits, arb al gorithm steps

descri bed in connection with the WO 2004/ 057815

PCT/ UBROMB/ 040 dds¢ripén efitho disniontdsemdbaiimente i provicied tovenable any

S BB i S S e g TR A modincatons o
fhkidisthbadifehfdi willl v Ra&A AgRAkic kb thosekkilBansl Wy &t and the generic
software, various illustrative conponents, bl ocks,

priebiples defiieddheidin maayrie appliephto phereeahimgets arithipat departing from
bove. general ly..in ter.ns their functionality. . .
GRaburToRuR of wRapt R (b mr SRE RS fiar digpape o be
Bini18@th WAE CerfiRiinnslEs WROWN t iigeipat: i i§ Wbabe addtRddd @id @ldest scope
and design constraints inposed on the overall system
yisisteag wathtthe prirciptay and ieyebieatiestdirclosed bereied
functionality in varying ways for each particul ar
application, but such inplenmentation decisions should
WHATES OLATPIED 8k as causing a departure from the
scope of the present invention. [0095] The various
illustrative |ogical blocks, nodules, and circuits
described in connection with the enbodi nents
di scl osed herein may be inplenented or perforned wth
a general purpose processor, a digital signa
processor (DSP), an application specific integrated
circuit (ASIC), a field programmabl e gate array (FPGA)
or other progranmable |ogic device, discrete gate or
transi stor logic, discrete hardware conponents, or
any conbi nation thereof designed to performthe
functions described herein. A general purpose
processor may be a m croprocessor, but in the
alternative, the processor may be any conventi ona
processor, controller, mcrocontroller, or state
machi ne. A processor may al so be inplenented as a
conbi nation of conputing devices, e.g., a conbination
of a DSP and a m croprocessor, a plurality of
M Cr oprocessors, one Or nore m Ccroprocessors in
conjunction with a DSP core, or any other such
configuration. [0096] The steps of a nethod or
al gorithm described in connection with the
enbodi nents di scl osed herein may be enbodi ed directly
in hardware, in a software nodule executed by a
processor, or in a conbination of the two. A software
nodul e may reside in RAM nenory, flash nenory, ROM
menory, EPROM nenory,



EEPROM nenory, registers, hard disk, a renovabl e di sk,
a CD-ROM or any other form of storage nedi um known
WO poottlos7885 t . An exenpl ary storage nedi um i s coR@I/Es2008040414
the processor such the processor can read information
from and wite information to, the storage nmedi um
In the alternative, the storage nedium nay be integra
to the processor. The proceg€dor and the storage
medium may reside in an ASIC. The ASIC may reside in
a user ternminal. In the al€CkAAMS ve, the processor and
the storage nedium nay reside as discrete conponents
in a user termnal. W 2004/ 057815 PCT/ US2003/ 040414
26 [00971 The previous description of the disclosed
enbodlnents IS prOV|ded to enabl e an er.son skilled

in tHe artASHRAKQS VEFelehs COPFINIEAIeRH FOmAYEA: on.
Vari ous m}ﬂbﬁl’c&ﬁtg'a% de@worlkNB 96 RaRRE Wil SrsiMit 1nté}ﬁace and

readily apparent "to those skilled in the art, and
generl ¢ peéaivngl @smdshgndhihes eiecondayetiorhpiriuet th@ first air

iglette T BroTR AT frsOGRaE Witk <p PR ah s eyt from
th@flﬁ%ﬂluﬂggg&ed to be limted to the enbodi nents

shown herein but is to be accorded the w dest scope
consistent wth the princi pl es and novel features

di sclosed PRI flethod Wt aib 1 QV}‘PérMEQhE %rst%t@@%é&ﬁﬁ@éb’é a circuit-
PCT/U82003/040414 27 CLA . A nethod of wreless

swotehethinetwoitoars] the senonil gﬁwgzrk n@mprtl@s iapgcket-svitshednet ok

in accordance with a first air interface; and

receiving a nessage froma second network through the
firstd.air Thmmmtlﬁcad: of dhig Seduribrnemwprisingenaigtaining a dormant

associ at e econ nterface ff ent f
BhoRenth e SocdaReGaal vk s GhbEEE el iefidk O
wherein the first netvvork corrprl ses a circuit-

swWtc tmor ond etwork, ¢ ri ses
packe‘? lf"ﬂatq(%d ﬂ@tsﬁﬁ(ﬂldo? %}Bﬂﬁ ?ﬂlﬁpnses first and
i géog}am& IrS4iDfk, "Rk f}héthéﬂ rf'ﬁﬂibrdéyhiﬁ%ﬁln FRMIRCHt®Rhe second

wi th £he second network while nmonitoring the first
geegiephic. region Tham itfegt fitsd ggtﬁgr@plm mgonwivbile menitheng ghedigt network,

twork co s first.. econd 0 .
*F@gﬁeaﬂlgg 415 n‘g ?Fz?ﬂro%fl fqngPﬁ ca&npchsssl ’%gw%o :%%8 59454 g5gsraphic
1$8i0ANE siPPeAr @Rithenit /WO rwﬂur @8 kh@nd ideSorie @y apfies being sent

region while nmonitoring the first network,
through the first air interface.

5. The method of claim 2 wherein the first network comprises first and
second geographic regions, the method further comprising moving into the second
geographic region from the first geographic region while monitoring the second
network, and sending a registration request to an access network in the second
geographic region to support communications with the first network, the registration

request being sent through the second air interface.

6. The method of claim 1 wherein the first network comprises a packet-

switched network and the second network comprises a circuit-switched network.



and sending a request for an identifier to an access
network in the second geographic region to support
W@ ormsiseat i ons with the second network, the reQES1003/040414
being sent through the first air interface. 5. The
met hod of claim2 wherein the first network conprises
first and second geographic regions, the nethod
further conprising noving int28 the second geographic
region fromthe first geographic region while
erni tDor i nglhchmethod @fidlaimelt wheiein thedneseagti cmgnprises a page from the
tration request,to an access network

et ey it Refi BSBTRTRR oot g, M the second
ﬂ@t\b&ktlﬂ?e Pbﬁs%tto RS JHRE kn aécBRiah@QWﬂh It de0Pnd &R Ece.

bei ng sent through tthe second air interface. 6. The
nmet hod of claim 1l wherein the first network conprises
a_packet - Byl LGl of el KrAme: ¢ R RRIMD K ssace from th
conp??ses a C#}CUIt sﬁ%@ched net%ﬁ% %OO /057§?%310n1 ©
fReMidu8a 308G Cehiruni28ting wilh ﬁlmbﬂmﬁn@ﬁvoﬂi sherméssageefremrthe first
t he sag s a r m the second network,
%ﬂ%mggF epﬁ@?ﬁgi» %ﬁfpggg' fituni cating with the
second netmork in response to t he page in accordance

W th cond .ai.r terfac The met hod of cl.aim

i ner BEn e PaBLEoT R heos B oth R RGHes B circuit

dWitchtd RetwRk knWhBE sEQRAUR G Jbﬂqﬁﬂs&i‘ atﬂﬁgkecé—%@i%@ﬁ’ed network, and

networ k, the nessage fromthe first network being

wleem:mt tlhr: omgsrsagm éroge dlon dirsii metwarke epraprises R p%rgﬂe thetrtheshod further
n the.fi n

Shmifiste DA RRE o iRt o B Se SROPENBER i response to the

FE@BEFdns @ Arspaekrirk Smid ediedumieity Withahd firsMietvidrR ih R€cordance
nessa e fromthe first network conpri ses a page, the

Hedirstpin imésrface Gnissparisatp the Prghliemribe Beshneliosat i ons
Wi t h the second network in response to the page from
the first network, and communicating with the first -
net wokk i nlcwethed vé e‘lanwltwhwrn@ th figst ady interfagefdraekcqmprises a
e myt he. { i
ﬁr%f’ Efnger Fre@lfenc%a?ﬁ e rse(:ecI 1 tahr mﬁriﬁaé% fgﬁé%oﬁ %Qs a -Js—gc%nd carrier

frefueRdy dioeiht 66 tBe fikdtcaiiet Atquedty f r equency and the
second air interface format conprises a second carrier
frequency different fromthe first carrier frequency.

11. A 1 eAesitel &0 RBEMGRati ONsdelede], EEmpadi@r | Si ng: an
analog circuit configured to recover |nfornat|on from

a signal #edBpPBdCiFGitacerfigipt dowfecave imforatigny from a signal
%@s{lg&g Cdt o{ﬁﬁcé Mtﬁta ﬁ‘fs{ aﬁ MREHAAS PRl Hir IRRREL PN associated

net wor
with a first network; and

a processor configured to detect from the recovered information a
message from a second network, the second network being associated with a second air

interface different from the first air interface.

12. The wireless communications device of claim 11 wherein the first
network comprises a circuit-switched network and the second network comprises a

packet-switched network.

13. The wireless communications device of claim 12 wherein the processor

is further configured to maintain a dormant connection with the second network while



a processor configured to detect fromthe recovered
information a nessage froma second network, the

W@ emanssnet wor K bei ng associ ated with a secondP@Ei/DS2003/040414

interface different fromthe first air interface. 12.

The wirel ess communi cati ons device of claim1l wherein

the first network conprises a circuit-swtched

network and the second networ3® conprises a

packet - swi tched network. 13. The wrel ess

the ransllog carciio ns cadiguead of recdeir thel infomention rfranh ¢he signal received in
rocessor. 1is further configured to maintain a dormnt

%GHW@EW %Sﬁh\mettfﬁs{ﬂél% fid network while WO

2004/ 057815 PCT/ US2003/ 040414 29 the analog circuit

is configured to. recover the informtion fr

t he .
si gnal4r ecEn Srelgss CORUBHIHCANBS WEYiRe (o &13imy i{;n wfierein the second
B! Bt IO R O BKH o
funitie s emdiptirggetogletqrh nwvemghionlsthe avideleds eoainmnidagions device into the

rocessor i.s further configured to detect enment of. . .
oo il AT oohTS® B RS RS HENe LB viruit s
S8PGNARND Geé S8 RfofthAidntien fthd §ikndee@IRENh GcERGARB with the first
whi I'e the analog circuit is configured to recover o
pinfiterfecel end fwheneinHbe ropasior de fethes gonfigued &e detyiest an identifier

ith the firs i.r dnterfac [ ot
Pt 5] B30y LSS eV BEELY hffor communicaons
WwiteAlid deceid ndtworR, dit ideaERs rawpiendielng sent theugk chenfikst air interface.
geographic region to support conmunications wth the
second network, the identifier request being sent
through t hghd iwisdledti Eoffugich8ss. ddvice Dieclint el2esgerein the first
conmuni cations_device of claim12 wherein the first .
PRIVRIY Roepgss i firsisand pespnd saogyaRiifm dogjesy RRp hTherdie ghoRrocessor is
ﬁl}&e%&{r@}@e& a)edé?«%c? Qﬁ(ﬁ%ﬁ{en{ ?f thfe%itragé's c%ﬂﬂlflﬁrﬁéﬂti%gs b vice into the

etec ement of the wreless comunications device
bdtbad igbegrapiac eelon éout aphfint pegiraphi€ region hilkiths tmalog circuit is
geagraphic region while the anal o ircuit js )
EQPHTEES i TR0 Ve B ORRatioR BPmaProReT JRRYRY Wy gerardance with the
LRGRE V&0 ihiRefAGE OkP AR M te | fiBcesSGC AN Guldr EdMERLIACE send a
and wherein the processor 1s fTurther configuredto
sgitation rexpiestt toadri ecresegemoik fim thenseaond gsographin régidm to support

LR PR bR 200 S BPEN st boim sent through e
tReh& b attbFiel €equest bei ng sent through the second

~air interface. 16. The wi rel ess comuni cations device
of claim 1l wherein the first network conprises a

packetgsw trabegirfieiebintntatib® 96¢ed binGhMPr K wherein the first
conprises a circuit-swtched network.
network comprises a packet-switched network and the second network comprises a

circuit-switched network.

17.  The wireless communications device of claim 11 wherein the message
comprises a page from the second network, the analog circuit being further configured
to recover information from a second signal received in accordance with the second air

interface in response to the page.



17. The w rel ess comuni cati ons device of claim 11l

wherein the nessage conprises a page fromthe second
woeawmosi81s t he anal og circuit being further conPCTyUSEA3/040414

to recover information froma second signal received

in accordance with the second air interface in

response to the page. WO 2004/ 057815 PCT/ US2003/ 040414

30 18. The wirel ess comuni ca3ll ons device of claim 17

wherein the processor is further configured to detect

from t8e i Thomwirldsecomenmivations devicn dihelaise ¢Dnhesdigtia processor

a ssage fromthe first network, 19. The w rel ess .

BHiien CRtiEgied 1 gieckirem tBF HIIpmas oREs QP AR fsseaged signal a

B{? L BB the St RetWREK conprises a page, and wherein

the d@nalog circuit is further configured to recover

further information fromthe signal received in

accor ggnce st alr ngerf | S

o the paghl Par SobinhBhedhs WOHEE bRy FABBACRe message

fronthei fist inetvsorlleadnysrisef acpapemaid wikeesiei the tanelofi dighiit is further

air, interface format conprises a first_carrier

PonSteUERSCYy SRRV eF Harthadpiogmalion FiRmehe éeat Hicpiypd in accordance with
AR HCRcRESE PRAERE [d GE phichuBGY ik higkaet from

the first carrier Trequency. 21. A wreless

comuni cations device, conprising: nmeans for

r ecovgdj.l ngThQ.fVﬂFl '&Mﬁrﬁgﬁtﬂ)n§ 'dg(']i?é: Jf eccfzﬁﬁvfg WHarein the first air
accordance wth a first air interface, the first air

im¢réack domndt @omprisésea figst @ssec if@tjechewiant the §dcosd air interface format

networ k; and .neans for detecting fromifhe recaqvered
PR Tea Riserpnd Crat Sreduency dr cereldiauh e et e Hegaeiy:
second network being associated with a second air
interface format different fromthe first air

i nt er? ce. Az‘ﬁl.f? WW@P%’Q%S@H‘E&FE%FHH%‘ devi ce of
claim 21 WaRbR fortB&VIRAS FUBrm ARIPHbRES sinfA8&iTddOM accordance

t he second network, the W rel ess comuni Cati ons devi ce

fvitht ddirst gonpeifs¢angherdasisaif antedarenforimebbeing assedmatedavith a first
second ngtmork in response to the page in accordance

WP RB%second air interface. 23. The wirel ess

conmuni cat hRRAgs BeVAGERLAE Fdrithe fetoldtel RETOARATRN A hdddhge from a
means for receivi ng a nessage fromthe first network

savend aefvietini thesdorgd wetwerk heing sesosiatdneitine second ki interface format
gﬁ?&%ﬁgrogle{hQQirﬁeaﬁ]}in{e?fagggh the first air interface.

W rel’ess comuni cati ons device of claim23
wherein the first network conprises a

Ci rcuht - swi hched net work and. t h% seco?d netyyor 5(1 .
conpr Fées ¢ wireless communications device of claim 21 wherein the message
comprises a page from the second network, the wireless communications device further
comprising means for communicating with the second network in response to the page

in accordance with the second air interface.

23.  The wireless communications device of claim 22 further comprising
means for receiving a message from the first network when communicating with the

second network, the message being sent through the first air interface.

24.  The wireless communications device of claim 23 wherein the first
network comprises a circuit-switched network and the second network comprises a

packet-switched network, and wherein the message from the first network comprises a



packet -swi t ched network, and wherein the nessage from
the first network conprises a WD 2004/ 057815

WOEOANSRDD3/ 040414 31 page, the wirel ess PCT/US2003/040414
conmuni cati ons device further conprising neans for
term nating conmunication with the second network in
response to the page fromthe first network, and
means for further communicatidlg with the first network
in accordance with the first air interface in
pagspinswirtioss hempageafiommitvies firther cnmpmimg mems foh eerminating
W rel ess cormur}tecat d;s device of cl ali er ej

FqrurBpnicaan Wit theiependudWark N TEFRONSS i 'FE RAgF e ?f&fSt network,

AWEHE 1LGRMEr AShMBAK R WIth #RSHRt ndtdeHER a%%rh&&%dmh the first

network. 26. The w rel ess communi cati ons devi ce

ot miterf420 imbespeisa te the plage fom the fivgs mkivowkpri ses a

packet - swi tched network and the second network

conprises a circuit-switched network. 27. A nethod of

conmmu2i. c at T syiradesspeorsinngicatiorandenitd iofigclans iQanlherfeim he first

a first network over th ir from access . net

S S bR et cBY Sl rilhel BethBR AR doARnd TRVER Camprises 2

pketdatBed adhotk.ansn tting a message froma second

network over the air fromthe access network to the

subscri ber station through the first air interface,

the sgecondrpelingeds BshRanBsEaE! 8l W tdhith %@C%&eﬂi the first

interface different fromthe first air interface. .

ﬂ'dﬁwori@wmpln@s & packehbwichednsetybrke had the Feonhé mtmorkhmmpnses a
ts?l an tof the nmessage conprises routing the

%Célé Sévéc? Wﬂ’vﬁéksecond network to a second access

network, and fromthe second access network to the

access. net rk ng The nethod of claim?28 wherein the
messa@e co‘?g‘g?' B OLCGUERHARS  RIPTSEEONd net wor k, t he

net hod f ur &hRmigREPRS hl%hﬁlgfrbﬁla@%%ttﬂét@&kaov%ﬁqw qlrswﬁadn access
fromthe second network over the air fromthe second

i weskstonsubgnriber gatioreinggperdandeeritisa Hrst ai mtnrface and

accor dance with.the second i nt erfac | | ow

o cor 190 Cutilind  FRIGRS b4 Bt bkl ofehiR b from dhe
ﬁdca@smt%rmo ahe isghetibé eyrién Ghioagh tthe Wirktciednghowrtke second
through a first base station controller to a

RIS T el asseaRtEd Wiih steenst dnimdatase diffesentifrogp theifirst air interface.
interface while the subscriber station noves froma

first geographic region to a second geographlc regi on;

VWO 2 | 05¥i methot/aliseomarnieptiens; of gaim 27 wherein the transmlssmn of

the message comprises routing the message from the second network to a second access

network, and from the second access network to the access network.

29.  The method of claim 28 wherein the message comprises a page from the
second network, the method further comprising transmitting a second signal from the
second network over the air from the second access network to the subscriber station in

accordance with the second air interface following the page.

30. A method of communications, comprising:
transmitting a signal from a circuit-switched network through a first base
station controller to a subscriber station in accordance with a first air interface while the

subscriber station moves from a first geographic region to a second geographic region;



transmtting fromthe subscriber station to a second
base station controller a request for an identifier

WO 20080§80F t conmruni cations with a packet-sw t cPerUS2003/040414

network after the subscriber station noves into the

second geographic region, the packet-sw tched network

bei ng associated with a second air interface different
fromthe first air interface32 and the request being
transmtted through the first air interface; and

retrievi ngtramshttingt ifiom biie t hubsedeondatias éo sk atecom! base  station
controller framthe first base station controller to .
COTiS0R @ fomett Rt deatifig o SRPPOT! FHEMYRERITSGICh & Ragket-switched
RALWRN Kfte3the TRCABLNGGHA nfdvat IBOthWh&LEAD ﬁﬁe&l%?raphic region, the
subscri ber station maintains a dormant connection
pikht-$wicchpd akeork heingrassbertedaitk agecontd aipingssface diffarére from the

drst . ographic regiqn.ta the.second ogr aphi ¢

bt P iSRS, AREE R ing i PR e PR, frartpges and
second basgusdvahg Rifomitioh ®lyltEE sdcbfdbhdRatdtionh TonB@ES from the first
station controller relates to nmaintaining the dornmant

besansletion reopirphiert e yaprét thewreemuaicaéensomith ther paget-switched
g}oﬁ(econd base station controller while the

subscri ber station is receiving the signal fromthe

circuit-swtched network in the second geographic

regio 32 A hod .of .co nicatigns, .conprising: . .
fronombtei B ghad o oipigh o0 BheRin ML puREl: Sidig; aintains o
tbrneing todnd2tiof wih ath OphcREMWiRhbEmetwork 8RS &lovBEFrom the first
station in accordance with a first air interface while

geReraphim segiPhdp eatqcond raspawPhicoragie i andt WheishYy sihiikformation
Qg I .

RS0 2R, SERRE SR SHIOP LAY 0y oL DERRE tion conoter

ey aphhaintaighgnthet dansmt tcohmgtibn owith hhe Spdeketrsviethed network

Rsiatcie b6t eeohanmralse vOws bt Evbarivts Thcon' S eeing the
Giloh A Ydni B e BRwEh AP dtwaitiR thd &%onég&%%tﬁﬁg%gi%at i on

noves into the second geographic region,
_circuit-switched network being associated with a

secongh ai r Al HLELE @orﬂl&ﬁﬁ%m@gﬁ SMRddle first air
inter?%lce, ang tg{é requelst ei ng rsa mtted through
the first aamsnittingr & atgial droth mepackeeswinged hetwork through a base

‘E’tgrgéf écg]?r%ilﬁrs{o?pégug)g L gt&ﬂg@”ﬁﬁ%}{g%@%ﬁ“@%&%h g%{rﬁg{llrt i%{erface while the
ERRESher 3lakiBR 1RSed JroRe b iRkt h{cr}@%i*éﬁstg a%E@Jﬂd%éogrgphic region,

controller. WO 2004/057815 P US2003/ 040414
THedaprsthitah ephtroller hrimPlogkied & the fins geegriaphic sgdieom of t he

o E T B S RPBL AP SRR Pl ot
registration request to support communications with a circuit-switched network after the
subscriber station moves into the second geographic region, the circuit-switched
network being associated with a second air interface different from the first air interface,
and the request being transmitted through the first air interface; and

registering the subscriber station with a mobile switching center located
in the second geographic region, the registration being performed by the base station

controller.
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33.  The method of claim 32 wherein the registration of the subscriber station
further comprising signaling from the base station controller through a reflector to the

mobile switching center.



