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BACKGROUND
Field
[0003] The present disclosure relates generally to wireless communications, and more
specifically, to various systems and techniques for implementing a hybrid protocol

supporting communications with multiple networks.

Background

[0004] 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 “1S-95.” More recently, CDMA

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



2 States in Tel econmuni cations Industry Association (TIA), entitled "Upper
Layer (Layer 3) Signaling Standard for cdna2000 Spread Spectrum Systens,
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Rat e Packet Data Air Interface Specification," and referred to herein as
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interface standards. The approach should not be limited to devices supporting 1S-2000

and IS-856 applications, but should be a broad based solution applicable to devices

supporting various other air interface standards.

BRIEF DESCRIPTION OF THE DRAWINGS

[0006] Aspects of the present invention are illustrated by way of example, and not by

way of limitation, in the accompanying drawings, wherein: 'Y
[0007} FIG. 1 is a conceptual block diagram of a wireless communications system; "
[0008] FIG. 2 is a conceptual block diagram of a wireless communications system that

extends across geographic coverage regions;

[0009] FIG. 3 is a conceptual block diagram of another embodiment of a wireless
communications system that extends across geographic coverage regions;

[0010) FIG. 4 is a conceptual block diagram of a subscriber station for use in a wireless
cominunications system;,

[0011] FIG. 5 is a diagram illustrating movement of a mobile station and corresponding
configurations in a wireless system configuration;

[0012] FIG. 6 is a diagram of a wireless system configuration;



WD 2004/ 057815 PCTI US2003/ 040414 3 [00131 FIG 7 is a diagramof voice call
processing in a system supporting H gh Rate Packet Data (HRPD)

comuni cations; [00141 FIG 8 is a diagram of voice call processing in a
syst em supper2004#57¢isgh Rat e Packet Data (HRPD) comruni ceti/osmoselayi ng a
reflector; [00151 FIG 9 is a diagramillustrating novenent of a Mobile
Station (M5) within a cellular network supporting various protocols; [0016]
FIG 10 is a call flow for novenent of a M5 in a cellular network supporting
various protocols; [00171 FIG 11 is a didagramillustrating novenent of a
Mobile Station (M5) within a cellular network supporting various protocols;
[0018] [6013) 12 i §I@. Cad b didgoamfodrvoitewallendcesdinginVb sydierd sﬁﬁidrﬂﬁg?ﬁiglﬁR&@rk
supporting . variaqus otocols; 100191 FIG 13 is a block diagram of an
Access Ter mPﬁ‘g#et ﬂﬁ%(?‘{pﬁmfé’lmﬁ‘i"&:a“fﬂs?i s a block diagram of an Access Network
(AN) el t; an ; [ ! [ 3
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pool tr@&?ssiei verﬁ@@ﬁf@ﬁ@c B%téa%‘flérlﬂ?‘f?ﬁe“f F’%H%ﬁ?‘?@ g@ﬁﬂn (MSaiWid» @at a
packets thr QephaORewek s¥Bp&tiNRISHRPPIotdi@nscei vers to an HDR base station
controller, referred to herein as a nodem pool controller (MPC). Mdem pool
transcdPWél s and gd&hipashll diomt fosimesemeat of M3 & afcchulaetawoik sgpbethgan
access net v&gkuaﬁgﬁ&gess network transports data packets between nultiple
access terminars. e access network may be further connected to additional
net wor K8OWTUt si de HIie } BoCe dagrdve iNWrsting thoRerdént df GONVPBIIA S itibA (V) &bittgh at he

I(nt ernet, and_may transport data_ packets_ between each access term nal and
such out si decHRRURRRAK SRAPQIEBE ¥aQUS DRPIASAIS:t hat has establ i shed an acti ve
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call ed an active access term nal, and 1's said to be In a . An
access termvaabudpratocols; in t he process of establishing an active traffic

channel uEBRNeCt 35, 13 i a block diagram of an Access Terminal (AT);

[0020] FIG. 14 is a block diagram of an Access Network (AN) element; and
[0021] FIG. 15 is a call flow according to one embodiment.
DETAILED DESCRIPTION
[0022] An HDR subscriber station, referred to herein as an access terminal (AT), may

be mobile or stationary, and may communicate with one or more HDR base stations,
referred to herein as modem pool transceivers (MPTs). An access terminal transmits
( and receives data packets through one or more modem pool transceivers to an HDR
base station controller, referred to hercin as a modem pool controiler (MPC). Modem
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 2 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



wi th one or nore nodem pool transceivers is said to be in a connection setup
state. An access termnal may be any data device that comruni cates through
a wreles (9%5‘/9@% O 2004/ 057815 PCT/ US2003/ 040414 4 o1 5&93%4?4 wired
channel , for exa‘rrp}“e using fiber optic or coaxial cables.” Aiaccess

termnal may further be any of a nunber of types of devices including but
not limted to PC card, conpact flash, external or internal nodem or
wireless or wireline phone. The com‘runizpation | i nk through which the access
term nal sends signals to the nodem pool transceiver is called a reverse

link. Th ' L. ' t L: c | .t ' d
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conmmuni cati ons device supporting both _the |1S-20Q00 and |1 S-856 air_interface
standards. Wflersandmgs thepresgnt frvertipn cHeWRYSS. 1havill hejappasgntta dhase skillsd 1y t h

this appli Calel #ihal BRSpresthh bR ddlPodtblaciitdd wiBsl! hiscABRERE! s, Tt
t hese inventive aspects are |ikew se~ applicable for use i evi ces
supporti ng scmd imstances, well-known structures and devices are shown in block diagram form in

order to avoid obscuring the concepts of the present invention. Acronyms and other

descriptive terminology may be used merely for convenience and clarity and are not

intended to limit the scope of the invention. In addition, for the purposes of this

disclosure, the term “connected” can mean either a direct connection or, where

appropriate in the context, an indirect connection, e.g., through intervening or - }

intermediary devices or other means. |
[0024] In the following detailed description, various aspects of the present invention

will be described in the context of a wireless communications device supporting both

the IS-2000 and IS-856 air interface standards. While these inventive aspects may be

well suited for use with this application, those skilled in the art will readily appreciate

that these inventive aspects are likewise applicable for use in devices supporting various

other air interface standards. Accordingly, any reference to a communication device

with specific air interface standards is intended only to illustrate the inventive aspects,

with the understanding that such inventive aspects have a wide range of applications.

The International Telecommunications Union recently requested the submission of

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



other air interface standards. Accordingly, any reference to a conmunication
device wth specific air interface standards is intended only to illustrate
the inventive aspects, wth the understanding that such inventive aspects
have a wi de range of applications. The International Tel ecommunications

Uni on r eceWPI2043k18st ed t he submi ssion of proposed nethMexiEsSHexospiavi di ng
hi gh rate data and high-quality speech services over WO 2004/ 057815

PCT/ US2003/ 040114 5 wirel ess comuni cation channels. A first of these
proposal s was i ssued by the Tel ecommunications |Industry Association,
entitled "The 1S 2000 | T-R RTT Candi date Subnission.” A second of these
proposal s was issued by the European Tel ecomrunications Standards Institute
(ETSI), ent Mitelegs cpmanumiafionhantedy. r et fisshiof thasti pronesads svasUFRE) bTUbR RTT

Candi date S | s eb C% ft
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entitled " TidandMe Mnﬁ@sm "t aeseoutdrio$ Shes, prop@:am wald iRbed BY ahd BirdpamS
"EDGE." The _contents of these subm ssions are lic record and are wel |l

known in t f&lesppmunigaigans piandgrdsdnsipte (ESSh; ﬁi"t‘lf‘dl e ET%HMT&TWSWI
vari abl e- r alpaqOA Ged (IAIER) ITCHOREFUSHIIAIASRATON2 (oAb dagwl&%a 4 andard

to support a variety ditional non- vol ce services |ncI u et data
services. OMMAZ hmd; berephftpercfested daba “§eCDMES Aakird pﬁo@nﬂﬁm@ls mﬁaduttm bhe

Uni ted St at i As | A1 S-707- A,
ont 1 hed Souts T K1 SRR Hhe D e e it %@a@‘éﬁéﬁ’;bﬁw of re[eRER D F at ed
by ref er encepheset Ntheddiftddgy mh&@rsubﬁmfoﬁ@%é PutiR rebord B8 -are Rell REDVE in

network node such as a personal or |aptop conputer (PC) connected to a
packet - dat thQ:@rpaIﬁ -85 wias eigiellyreptingzes tfat tramn(lm)n playarableerats tolins ﬂrznner net

through a W'S';lgseﬁﬁfx]t DRaHBL ga\’cnbu% gt ea Q%Ihdam lhﬂ%)?} Iasvkglgézs@ %glgl ;s Used

t hr oughout the OW Nng escriptl o

Mobi | e Node voidblser@itds freugig icRéti dam ser@esh O fich k& oapmtmh@ta@awtdeswraant in
a wreless comunicatjon, Alternatively, the renpte netwdrk node such as a

web browser skagargged i the LUnifed; fhéatgss it ndrlepRoInaicaionso Jequstin| ASSRRIaNEN ray be
any of a NUMIREIASHACR, Shifta ORT SAALYBins et sika eﬁ{s@chsﬁ% stohe card

per sonal data assi stant (PDA), exter rnal "no or wteless

phone or t enmionzdrated thy wﬁ:rsmadserdal _and hewafydr tefiared toehe SES-MEL WAk remdter e it

LGng:? Icgrslsed bc%k nogefi gl.l!( %tasdaalt)grsosn% or ﬂ%to?)oc%%]p terS(NZ) cprr?n%ctgdPFt)o Satp%El?ctfdgtra- a
capable wireless mobile station (MS) may access the Internet through a wireless
network in accordance with the IS-707 standard. As used throughout the following
description, the terms MS, Access Node (AN}, Mobile Node (MN) and remote station,
each refer to a mobile participant in a wireless communication. Alternatively, the
remote network node such as a web browser may be built-in to the MS, making the PC

( optional. An MS may be any of a number of types of devices including, but not limited

to PC card, personal data assistant (PDA), extemal or internal modem, or wireless
phone or terminal. The MS sends data through the wireless network, where it is
processed by a packet data serving node (PDSN). The PPP state for a connection
between an MS and the wireless network is typically maintained within the PDSN. The
PDSN is connected to an IP network such as the Internet, and transports 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.

[0025] FIG. 1 is a conceptual block diagram of a wireless communications system

configured to support packet-switched communications. A remote network node 102



between an M5 and the wireless network is typically nmaintained within the
PDSN. The PDSN is connected to an I P network such as the Internet, and
transport%y(ggé(ﬂl '?7%}9 en the wireless network and other entities and agents
connect ed BB network. In this way, the M5 can sditd/Ui03 04ty e dat a
to another entity on the IP network through the wreless data connection.
The target entity on the IP network is also called a correspondent node.
[00251 FIG 1 is a conceptual block diagram of a wirel ess comruni cations
system configured to support packet-sw tched communi cations. A renote

networ k node 102 VWO 2004/ 057815 PCT. 03/ 0404 6 such as a pgr,sonal or
| apt op corrpﬂ{cé (2 (aﬁ?f)rso@Bhﬂre@P%B ct%npzli(eg%@c%nﬁlg?mé?%f’iSBﬁSCTgir Wnl 008y o

packet dat aadeeiswpphick@ataicbueh 106 REDEE InNREMRITEerdOE. 107, t RIERLGVEH, fhe t hE
renote network node 102 may be integrated into the subscriber station 104

such as t heremuie setiioghnodsel(d may be iaeryed e the uhscribes statiph 404 sucht dsghe 104

i G o103 Ay be ol oSt 104
oot sonal dat a0 J0e e, Rt fly bl RSyt S Tl Bisyiioaed i b7

phone or t edevigalinclodingNputoididimisidnio] arP@exids a. personel pas kedistemi (PDREd aget wor k
106 may be the Internet, a corporate’'intranet, or any other packet data
networ k. ( OtEPalrereinigraa gBoGeE} oV ReIgs PhoRs ob dermipal epieftyeethen similandevigirber of
base statio hSPEr: [T o T s SR AR C Lan. - | C

regi on may ggeg%g(gfg‘?l?i% dtnl nt o 2% gpgr egi ons tﬁé@ﬁb@é&:&%&%&%\% %%g%%h base
station ser padkgt datxedtivork=or sinplicity, one base station 108 serving a

si ngul el | ul region i s sh in FIG. 1. A bagse station_controller
(BSO WEBOLonf i qPe ettt nosaeRell/oRRY b MEPIEBRAGH I myrstHiey of Base,sabiems o
coordi nate {ififerdéd ihyonddhBst iPle@iRASEne béidrfite reidPkPbe GARMIVAEd =~
function (I_DC% may be int eg?dagtﬂ%%ﬁi r??’lo the BSC 110 tlc-)e%éontrgl et he 1ilnterface
with a packéto smalier regions kngwiog eellPpghpachinse FthaoPisting 2 2elialjotsempliaty, t o

mai ntain and_termnate networ k .copnection with the renpte_netwyrk node
102" The gedes B i, Eos BB SBRNRCEADR. Meloh b FRakS B 4Tk dorctieny
connect i ng gilién pbard¥BEIBE0) 1@ cOdNredlRr paskdtisverhiéd BSemsHRRsi gy 88Y
nunber of base stations. [0027] . The wirel ess communi cations system may al so

be confi gur 8¥dte epBvate g petivities of ipyliplebase siniaNE oty PArket eaigl fynsiipadi o

resources at(P(tlﬁemQ@BQ iﬁEQlla{eQ Tntb%Re BRE Pﬁ) l'bsgt%tro] the interface with a packet data
serving node (PDSN) 112. The PDSN 112 may be used to maintain and terminate a
network connection with the remote network node 102. The geographic reach of the
access network 107 may be extended by comnecting multiple BSCs to the PDSN 112,
with each BSC supporting any number of base stations.

[0027] The wireless communications system may also be configured to support circuit-
switched communications. Separate radio resources at the base station 108 may be used )
to connect the subscriber station 104 to a circuit-switched network 114 through an !
access network 115. The circuit-switched network 114 may be a public switched
telephone network (PSTN) or the like. The access network 115 may be implemented
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.

(0028} 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



to connect the subscriber station 104 to a circuit-sw tched network 114

t hrough an access network 115. The circuit-switched network 114 nmay be a
public switched telephone network (PSTN) or the |like. The access network
115 may bavoopuesmsnt ed with a BSC 116, which interfacepdigbmdg0s3i ati on
108 to a nobile switching center (MSC) 118. The MSC 118 provi des a gat eway
to the circuit-swtched network 114. The geographic reach of the access
network 115 rmay be expanded by using the MSC 118 to interface any nunber of
BSCs to the circuit-switched network 1147 with each BSC supporting one or
nore base stations. [0028] The subscriber station 104 may be configured to
noni t or t hefrequeiey tassighdd e dircaietwiadted 1m0 ataE acSirihg) the dliloy sagml | ed
usi ng a predeterm ned access procedure. The access procedure involves
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access and other overhead channels are always active whether or not an air link exists.
[0029] When the subscriber station 104 is not being used to support a voice call, it may
provide a high speed network connection to the packet-switched network 106 for the
remote network node 102. The remote network node 102 may access the packet-
( switched network 106 by first establishing an air link with the base station 108. This
may be accomplished by toning the subscriber station 104 to the operating frequency
assigned to packet-switched communications and acquiring the pilot signal transmitted
from that base station 108. The pilot signal for packet-switched communications is
transmitted at a different carrier frequency than the pilot signal for circuit-switched
communications. Once the air link is established, a data link may be set up between the
remotie network node 102 and the PDSN 112 in accordance with a point-to-point (PPP)
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.



provi de a high speed network connection to the packet-sw tched network 106
for the renpte network node 102. The renote network node 102 nay access the
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to retune to the operating frequency assigned to circuit-swt
configured to retune to the operating frequency assigned to circuit-switched

communications and acquire the associated forward link pilot signal. To avoid tuning
back-and-forth between the two carrier frequencies when a high speed packet-switched
network connection exists, the subscriber station 104 may remain tuned to the operating
frequency assigned to packet-switched communications for a short period of time after
the network connection becomes dormant before switching to the operating frequency C
assigned to circuit-switched communications. In any event, once the subscriber station 1
104 tunes to the operating frequency assigned to circuit-switched communications, it
may then monitor the reverse hnk paging channel associated with such communications
to avoid missing a call.

[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



conmuni cations and acquire the associated forward |link pilot signal. To
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104 tunes to the operating frequency ass¥gned to circuit-swtched
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packets from the PDSN 112. The BSC 110 connected to the packet-sw tched
net wor k 106“’{?&5;'? praiber station 104 when the PCF determines that packets have arrived from the

PDSN 112 during a dormant network connection. A connection 120 between the BSCs

may be used to implement this function. In response to an instruction from the BSC

110 connected to the packet-switched network 106 to page the subscriber station 104,

the BSC 116 connected to the circuit-switched network 114 may send a command to the

base station 108, which in turn pages the subscriber station 104 through the IS-2000 air
{ interface.

[0035) Once a page is received by the subscriber station 104 indicating that data packets
have arrived at the PCF, the subscriber station 104 may switch back to the operating
frequency assigned to packet-switched 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.

[0036] A similar methodology may be implemented to avoid missing voice pages when
the network connection is active. More specifically, a page from the ciremt-switched

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



configured to instruct the BSC 116 connected to the circuit-sw tched network
to page the subscriber station 104 when the PCF determ nes that packets
have arri vgd fobpethdke PDSN 112 during a dormant network connection.
connection 120 between the BSCs may be used to inpl enenfgﬁﬂﬁ’somr’?ﬂﬂ"l on. In
response to an instruction fromthe BSC 110 connected to the

packet-swi tched network 106 to page the subscriber station 104, the BSC 116
connected to the circuit-sw tched networjy 114 may send a command to the

base station 108, which in turn pages the subscriber station 104 through the
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switch back to the operating frequency assigned to circuit-switched communications

and acquire the associated reverse link pilot signal. Next, the subscriber station 104

may send a signal back to the base station 108 over the access channel indicating that it

is ready to receive the voice call. In response, an air link may be established between

the subscriber station 104 and the base station 108 to support the call.

(0038} The various embodiments of a wireless communications system described thus

pe—

far may be used to support both circuit-switched and packet-switched applications. The
subscriber station 104 may be used to maintain a high speed network connection while
supporting voice-switched communications, and majntain voice connectivity while
supporting packet-switched communications. This type of operation may be maintained
even as the subscriber station 104 moves across sub-network boundaries. For ease of
explanation, the sub-network boundaries will be the same for packet-switched and
circutt-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.



air interface. By way of exanple, the subscriber station 104 may request to
receive Vvoice pages, but not pages associated wth short nessage services
(SM5) while it is tuned to the operating frequency assigned to
packet - swi t ched conmuni cati ons. (0037) Once a page is received by the
subscri ber station 104 indicating that a voice call has arrived, the
subscri ber station 104 may suspend the transm ssion of data packets, swtch
back to the operating frequency assigned to circuit-switched comuni cati ons
and acquire the associated reverse link pilot signal. Next, the subscriber
station 104 nmay send a signal back to the base station 108 over the access
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engaged in an active voice call, or is merely listening for a page from the circuit-

switched network 114, it may be desirable to maintain the network connection with the
packet-switched network 106 as the subscriber station 104 crosses sub-network
boundaries.

[0041]} The network connection may be maintained by using any number of different
procedures. One example will be presented below. As the subscriber station 104 moves
toward the 204b, . it detects changes in the pilot signal strength from both
the serving and target base stations 108a and 1085. When the pilot signal strength from
the target base station 108b exceeds a threshold, the target base station 108b may be
added to the active set of the subscnber station 104. The active set is a list of base
stations in comrnunication with the subscriber station 104. The subscriber station 104
may then send a request through the target base station 10856 to the target BSC 202b
requesting a unique address identifier to support packet-switched communications in the
target region 204b. This request i3 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 108b and the subscriber

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



networks by a series of broken |lines. The subscriber station 104 is shown
initially noving through a serving region 204a and uses the serving base
station 1 doQodgRESS t he packet-switched network 106. When t he network
connecti on becones dormant, the subscriber station 104PHEYSEMEHhe to the
operating frequency assigned to voice- switched communications, acquire the
associ ated reverse link pilot signal, and nonitor the reverse |ink paging
channel for a voice call. Whether the sypscriber station 104 is engaged in
an active voice call, or is nerely listehing for a page fromthe circuit-
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station 104. Included in the request is-the ufique address identitier of t he
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assigned to it AV BSC 202a to support packet-sw tched
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of procedures. One example will be presented below. For the purposes of this example,
the subscriber station 104 will be described as initially moving through the serving
region 204a while supporting an active network connection between the remote network
node 102 and the packet-switched network 106. As the subscriber station 104 moves
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 reported

R

back to the serving BSC 202« through the serving base station 108a. In response, the
serving BSC 202a, also referred to as an anchor BSC, may be used to register the
subscriber station 104 with the target MSC 118a.

(0043] Specifically, when the pilot signal strength from the target base station 1086
exceeds a threshold, the target base station 1085 may 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 202a, having knowledge of the
target base station 1086 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 suvitable format, and may be tunneled through the air



voi ce-sw tched conmuni cati ons. The uni que address identifier assignment is
comonly referred to as a "UATI Assignnent” in the |1S-856 standard. The

| ogi cal resource connection between the serving BSC 202a and the PDSN 112
may al so be released. The handoff between the serving and target BSCs 202a
and 202b does not affect the PPP state of the renote network node 102

t hereby nmaintaining the network connection to the PDSN 112. [0042] Wen the
network connection is active, it nay also he desirable to maintain the

voi ce connectivity with the circuit-swtghed network 114 as the subscri ber
station 104 crosses sub-network boundaries. Voice connectivity may be
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woul d be th@gaﬁewa@&%%g%f aﬁ@ﬁdﬁ&%ﬁhgfg@ 150 JREISIRLOD SRS IPBUBRUSH t he
target baseisstahleof 1dHEn GPYRE ifheltNeTRE U Mor Bpihtd 9@%&?@%@%@% gt ation
104 is about to enter, nay send a nessage to t%e subscri ber station 104
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subscri ber station 104. The registration request nay be used by the

subscri ber Tegisiation MEeRse 3t (et basestitioy; 108p.arjageespaskssngatelyby Heddehoiunber

Id?g} P:l {;gglﬁggla% -Zg'ﬁrl%)g?g??g%ﬁhg%%%f%}g%gli@mggggénChor BSC 202a nmay be used to

[0045] If the anchor BSC 202a cannot reach the target MSC 1185 directly, then the
anchor BSC 202a may route the location update request through a reflector 302 to the
target MSC 1185 as illustrated in FIG. 3. The reflector 302 may also be used to route
pages from the circuit-switched network 114 between the target MSC 1185 and the
anchor BSC 202a. To ensure the delivery of pages from the circuit-switched network
114, the reflector 302 may be configured to append a cellular identifier to the location
update request of a virtual cell that is bound to the reflector 302. From the perspective
of the target MSC 118b, the reflector 302 appears as a BSC. Therefore, the target MSC
1180 does not need to be modified in order to maintain voice connectivity during an
active network connection.

[0046] In an alternative embodiment, the target BSC 2020 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 ronted by the target MSC 1185 through the target BSC
2025 to the anchor BSC 202a for delivery to the subscriber station 104.

[0047] FIG. 4 is a conceptual block diagram illustrating one poésib]e configuration of

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



nmessage. The registration nessage nmay be tunnel ed back through the air

I nterface for packet-sw tched conmuni cations fromthe subscriber station
104 to th %gﬂg@t_@ﬁase station 108b, and fromthere, routed to the anchor
BSC 202a.€‘[ AT Hren the registration nessage is recei VET YOt chor BSC
202a, the signature may be verified, and the information in the

regi strati on nessage nay be used to create a |l ocation update request. The

| ocation update request nay be sent to target MSC 118b to conplete the
regi stration process. The anchor BSC 20 a may determ ne the appropriate MsSC

to send th A t r I for
target basgogﬁéﬁ%%ﬁpfgg@@ ﬁ]ﬁ%&%gf;ggt&ogaggwg?gMgﬁ’e%ﬁt’%@{%e&a%e gtct o the
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b
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configuration, the location update request may be routed by t he anchor BSC
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ot o LRSI EHLEAL TG AL Yk et Wl v
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generally used to support voice and low rate data communications across the circuit

switched network. In some embodiments, the user interfaces 406 may also be used to

support a high speed connection to the packet-switched network, such as the case may

be with an integrated web browser. In the described embodiment, a local interface 408

may be provided to support a high speed connection between the remote network node

and the packet-switched network.

100503 A digital signal processor (DSP) 410 may be implemented with an embedded
communications software layer which runs specific algorithms to reduce the processing
demands on the microprocessor 402. By way of example, during reverse link
communications, the DSP 410 may be used to provide encoding 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.



application and the overall design constraints. For the purposes of clarity
and conpl eteness, the various inventive concepts wll be described in the
context of a CDMA subscriber station; however, such inventive concepts are
| i kewi se swit2abi/@7816r use in various ot her communi cati oPCTIeVieeHE0414
Accordingly, any reference to a CDMA subscriber station is intended only to
illustrate the various aspects of the present invention, with the
under st andi ng that such aspects have a wi de range of applications. [00481
The subscriber station 104 nmay be inplenghted with a software based
processor, or any other configuration known in the art. An exanple of a

har dwaneysiponf i gdhatpieeizefmannar okhichtle dagachifdtone s qirodessedipanddpend bfe. 4.
The processor has a mcroprocessor 402 at its cqore with nenory 404. The

mi cr opr oces &y agpteRiase Herothe gwecific JBg o cpmugmicHor o fR vy o ekAmme Rat

among ot her ehe- i and%ﬁ@ﬁﬁit%ésggéﬁe 29 wWellSys tifd \K@H’h& <ol %nqgv&g'ﬂgad messages

packet-switc t wor 1 The subscriber station 4 may al sd i ncl ude
vari ous usernrd camsbifiatmey 40 @iffaredt depending pe akether tie comphaiatioheyp adstindispl ay,

and the like. These user._ inpterfaces 406 are eperally used to support voice
and | ow rat é® ‘é‘t"é’olfﬁffﬁﬁ‘ﬁh%cg?‘i Eﬁ‘r‘getét%’\“ gd Pﬁté"oélgr Iy e‘éﬂﬁ’ thaemmunigeions | n

sone embodi rﬁ&ttésed?lggﬁtHéSBSPiﬂb%Bﬁ% 160 8edRy aﬁlaasaog%iﬂeﬁi%¢1§qor FWRARLd. a

hi gh speed connecti to the packet-sw tched networ such as the case may
be with an iantlegrconeersineb ampbiisaion, filtetihg ajd sipcoedsieniodi nener feqiocal

interface 408.16%312 ge rovi ded t]z]) suglpoi.t a high speed connection between
the renmote RorHRF KorABaEM™sRR OYHADGEYREE 2k t ched network. [0050) A digital
si gnal pesagessor ¥heSkires HRqidty Peodut@d BYBR taaslodirbhiedt 20iReBdiashtrolled by a

mruni cati1 ons software | ayer ich runs speci fic algorithns to_reduce the
processi ng tHearehlds dhet weehitéd Iphb be st stand@lone pleviggyasoshaweh i H-IG. drdrng
reverse lin i i : y..he: d I i ng
and nodul at ii%(])tﬁ&%pw 2’01?11'% Ir??ggﬁeg%%? ! E’E%%éa% ﬁgﬁ‘@ ‘ét‘%g‘e rﬁh?nrg{é:?‘%ﬂe{g‘%ggﬁg@gor t he
| ocal i nterframebelfd tbiset EPMneadp it atdoodwmce tith tRSHr diterfaeyfontiepapticaNarde

addi tional functigns such as readi ng the communi cations with the
appr opri at e THYEEH0HMK SARTHEHER-s PN PRY ‘ngt}a“WI’ 4 %‘6&’&%‘&3‘%3 T CHRBEAVHEPChe

spr ead conﬁ%&xﬁﬂdi@ﬁ,%nmap S FRUS RN QJarrfé'PCfrché!&?rhﬁ@t?l i &P NBlefrace! i
software | ayer also interfaces the DSP hardware to the m croprocessor 402

and may pr owiadketispichasl edmmemvatioss. such as al | ocation of resources to allow
hi gher HOS%@?' sof tlwatflg tEAR Sflrcscti%g, J[’h'éna'nalo{r-; circuit 412 may be used to amplify, filter

and downconvert the transmission to a baseband signal. Analog-ip-digital conversion of
the baseband signal may also be provided by the analog circuit 412. Depending on
whether the forward link communications originate from the voice-switched or packet-
switched network, the microprocessor 402 sets the tuner 414 in accordance with the

{ appropriate air interface to ensure that the downconversion function of the analog circuit
412 produces a baseband signal.

[0054] The baseband signal from the analog circuit 412 may be provided to the DSP
410 which may be used to separate the control and overhead 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 io the
microprocessor 402 which manages the delivery of the communications to the varnous

user interfaces 406 and local interface 408.



WO 2004/ 057815 PCT/ US2003/ 040414 15 [00511 The preci se manner in which the
communi cations are processed may depend on the air interface for the

specific ni cation. By way of exanple, the i .and
nmodul atiotr‘lv(gg%ogﬁgﬁ?gguv\ell as the way the control and ox}’gﬁ‘g%&&‘%@@éges are

conbi ned may be different depending on whether the communi cations are
destined for the voice-switched or packet-switched network. In any event,
the commnications processed by the DSp;410 nay be provided to an anal og
circuit 412 for digital-to- anal og conversion, anplification, filtering and

upcon on to L &¥is bl : ' - } §81 r.the

rever\s/[géﬁ%?nk. [(%E%?ﬁ%% l?:a@ﬁ@&f r’SﬁEﬁ%‘i@MBrg%’j uf:(sa {‘%{ﬁ%?i{g’%&a‘%‘%& gocuit
412 may be acquite al fosdarB\link ptletnsignal 1i4. acttvelataenevith4thd aimjnidréaca fot andnial one
devi ce as showg [n FIG. 4, or _alternatively, may be integrated_into the

anal og ci r GHIENS %mﬁalcm%\_so&*ﬁe&%‘&f%w Bebaserfigped i inttge thmer 414
in_accor dangguithibf dihsaity R RCEntO1L S (RRTLHLSHATroab &SP el

transm ssion.’ By y of exanpl e, the air interfa df circuit-swtched
communi cat iswiherh gomaiuhichigonsa The fihreprocessorr 402r nfay ebjere iowoke harniotd eighhlt

I nterface for acket -.swit ched comupi.cati 0053],1In the forward

di'roct  on, Tiese FEEH oftiing 3R tabe 5% 419 Brigkn o9 onfewrebiomer
downconver tithé1gnd fréfuent sl Rfuitthd fHased Bk pRbiigdal. Bhal 88 TSP Miotidydlres
conversion of the baseband signal may al so be provided by the anal og

circuit 412he feperdlink pdat sighdt Henay peompsr the maictapndcessonr?0iite adid dhe besd gi nat e
fromthe vaqijgGe-sw [ - L. t t m.craprocessor 402
Sets the t ouEmTih SSch B SHAGK Ghe 1 aMNAORSY LNy The TLERBE SRR

ensur e t hat10dhsaydbemcanmenisite wifhuhatbaea stafiod theowhalafigusdon®dl, bverhdéad pidduces -
a baseband saiégnal. %0054] The baseband signal fromthe analog circuit 412
may be proraiBeckanelie DSP 410 which may be used to separate the control

and ovgshgad MBSRAGRSsILI i he OIS Jek3d Jéa&tgeglg.%rsg rgfag g%}ﬁj%@?rgy

messages iy then be provided to the mcroprocesso
al so provi demoutiitationslin sthgnabP ptldc esd i prgvidédinie t the neicraprodessoc o482 ni Tlat | ons

oL vl . SeBdlall e e okithed SO RBLL ST TS B B0 T
processed CRAEWALE i MR OtIBRdsbaR) BRnPile\aeRd-stvdrchdienetwork tunneled through
the air interface for circuit-switch communications. If a page from the packet-switched
network is detected by the microprocessor 402, and the subscriber station 104 is not
engaged in a voice call, then the tuner 414 may be set to the operating frequency for
packet-switched communications. If, on the other hand, the subscriber station 104 is
supporting a voice call, the microprocessor 402 may allow the call to be completed
before switching the tuner 414. Either way, the microprocessor 402 may then be used
to establish an air link with the base station through an exchange of signaling messages.
Once the air link is established, a data link and network connection may be established
between the PDSN and the remote network node connected to the local interface 408.
[0057] During an active network connection, the microprocessor 402 may be used to
momtor 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 transmuission 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



m croprocessor 402 whi ch manages the delivery of the conmunications to the
various wuser interfaces 406 and |ocal interface 408. WO 2004/ 057815

PCT/ US2003/ 040414 16 [0055] When power is initially applied to the
subscriber station 104, it may attenpt to acquire a forward |ink pilot
signal in WOeHHIaTRAE with the air interface for circuit-premig0obtsadoss
communi cations. The m croprocessor 402 may be configured to initiate the
acqui sition process by setting the tuner 414 to the operating frequency for
circuit- switched conmunications. The m croprocessor 402 may then invoke
various signal processing functions i néTudi ng a search by the DSP 410
through an unknown region of tine and frequency to acquire the forward |ink
pi | ot si gnaitatiognibat theerdDSRis4ino Cédi?m p&¥etsthive ifeon wasmtnﬂem Khepini@bpretgeal , it
may pronpt mcro roce r 0.add the base tation from which the
si gnal was L%d?' A& tﬁf 245 %}Pet %urg{:t'ﬂﬁ P 9f. Oﬂq{@u‘%ﬁg‘:@i“?‘lﬂr ?(gt SEFUHSWAGH ray

t hen comunide@hénivdtions,!ddakirdMe QsstatddGilot BRI Bnd AtAHINE af A 1inRlto sﬁ’;ﬁﬁﬂ" ead
and traffic channels. [0056] As discussed “earlier, the control and overhead

nessages ar'&e yeisarcall.e@Pnee té voke cauewmmletat ﬂ?@nBlCIQPerﬁsSODSGQ wmg switdh preovi ded
to the mecr (o) 0 gssor be confl ured to
R 0?9 ?j’ ﬁlc olﬁﬁm %qu or %ackeit gggct 8?111%1 axﬁle ssage)

noni tor the con over

fromthe paﬁdﬁq:tletsvﬁddakwphcnattmmhlsmtmnel ed through the air lnterface for
circuit-switch comruni cations. If a page fromthe packet-switched network
is det W88¥d py thee W\‘%‘PHB?%%‘ES"%@%O@SO %@@rﬁeﬂ@ﬁbm shayn) ghaitis bigeeod i s not

engaged in g,yoee Clel nerhld ng&ﬁ?&c{lbﬁ{'qfemﬁﬁé& Sﬁ@*{@ﬁ S§ t]ﬁ] éjoﬁlﬁbdﬂﬁ tagﬂ nt he

frequency for packet-swtc comuni cat'l on on t
subscri ber micmd:prmsﬂs@limﬁsnayshepmnﬁgumg wahtvldltbetmxai #14 ithke opcesioRIfeemesgr 402

yaIIowt tob conpl eted bef Lr witching the tuner 414. Either
the. i £F Gt sUBERe, G CAinan U e o B E 8 7 s e w1 h

the base st@nhefichbceb@bs adivexdphimn0onsd el @Rad {ifes %ﬁﬁ%ﬁegﬁﬁcm ERGEort AR air
link is established, a data |ink and network connecti on %e est abl’i shed

bet ween t heMPDYR uspdl to [witels tht Binpred b ok theoperatingnbequencyt ﬁartdn@utt@wat:hed

interface 40f %nmﬁlgga‘i%@,qgéﬁlusegg%sg&tafﬁé%ﬁp%lg@% 1,%n330 ?nel%“ V&ngus coptrol and

m cr opr ocessor e con VET™R messages
for a page bveptisatl bRartielsdon 4 vaivé éathed network tunnel ed through t he air
nterf ﬁ)((:)g ]f or Pag lE}EtS 1ﬁ\%t}agegg%ag€emtging&$cirﬁ ng atl:(forc?ing to one embodiment. Note
that alternate embodiments may have different terminology for similar functional units,
and may incorporate different configurations of components and functional units. For
the present discussion, the network 150 of FIG. 5, and other detailed figures, will be
used for defining a path; however, alternate embodiments may define a path according
to the specific configoration and functions used therein. The packet data system 150
{ includes two System Identification (SID) zones 160, 170, each having multiple Network
Identification (NID) zones 162, 164, 166, 172, 174, and 176. The SID/NID are used in
voice systems and generally identify a serving area. For example, an MSC serving area
may be associated with a pair of (SID, NID) values. Additionally, several Packet Zone
Identifications (PZtDs) are also 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



page fromthe circuit-switched network is detected, the m croprocessor 402
may be used to signal the base station to suspend the transm ssion of data
packets while the subscriber station takes the call. The signaling to the
base st at iwxm 2005786 provided to the BSC where the PCF gy odiﬁ)%h%o buf fer
the data packets arriving fromthe packet- sw tched netvvorﬁ. Once the

m cr oprocessor 402 receives an indication fromthe base WO 2004/ 057815

PCT/ US2003/ 040414 17 station that the transm ssion of data packets has been
suspended, the m croprocessor 402 may tigen set the tuner 414 to the
operating frequency for circuit-swtch comunications, acquire the

associ at ed @IRRID) sopialnicatiosl eIhabHRED @bBmatinidaibk fnQy SHPRORIeh RS M@l ce
call. Once the vaice call is conplete, the m croprocessor 40f may switch the
tuner 414 bERIRMEHCHKS, oferlpadeastt reoqualiTisatipar  pac lebter s wedkeheditdedmippeat i ons
and conpl eéqgn%mcﬂ?]tna packet transm ssion. [0058] The m croprocessor 402
may al so include a tinmer (not shown) that is triggered when the active

net wor foosinnect i Die bystame2s0dsisoramdiudel ra bdviosd geeek MI0tincluliag MBCT pRrpcessor’
402 may be configur ed to hold the tuner 414 at the operating frequency for

packet - swi t BREdP ddtmiith BAPi bAL0 werated fosecommpnication, with inepile rstatigns within

network co 1 b Bes I@&%& ji B Sﬁ% | . yes out, the

m cropr oces or84ofzm may be use r%é?ég\%ﬂéflg%ot e?ﬁ%ﬁ%org&é?ﬁcra% %Ile ‘he operating

f requef®92lf or ci Asum tEIGwi6 othed a dMSmmmvies abtioon portaeg uhe M3 hegiass oeitlatied pi | ot
signal, and nonitor t a:ﬁéous cont E‘%Sfland over head channels for a voice

cal | . [0059f0esponding L COIPTHEAIRB? LSVl BS Acvaiteasly % one
enbodi ment . MYet @ndd Hphgeab iRy MBHEa ARIBHE IRNBPS MBYe W{%sgéﬁfd% 8y %ﬁ'&we}'ﬁg'ﬁxé‘o' ogy

for simlar functional units, and may incorporate different configurations
of conponenpageand thagadltip ostablished.-t &s illusirated eFJ6F. s tret Mi 268 U dtiregistetshvatmet wor k

path. noweviC-3Ta i BBlict el it the hdh S andta, inefis MR Sanesls iy itk ne
speci fi c comid erehy enablzhées AMUARPD @G suBRek. TH iR Avordd) B1eVS KBS edatilRahs&y St em

150 includes_ two System ldentification %g D)T zones 160, 170, each having
mul tipl e NePASPRSWilqheth EPmMMERICARD inPeItion2his The MS 268 theregier myves intpahe ang

aron. For ehampincabatagividhy FK6E 220 SR AR B U WHRRLAL AP C Y1 0
(SID, NID patioeg70.AdteMDRES cyntimey &y slceciPaakdfor Aanenit packet data via BSC_a
264. Each of portions 260, 270 may be a subnet as illustrated in FIG. 6.

[0063] As the MS 268 is currently registered with MSC_1 262, new voice calls
designated for MS 268 are processed via MSC_1 262. A problem exists when the MS
268 is located within the geographic area of portion 270, but receives a page for a voice
call via portion 260. The MS 268 will respond to MSC_2 272, which does not have a
context, i.e., registration information, of MS 268. To avoid this and other problems
associated with the movement of the MS within a system supporting both circuit-
switched and packet-switched communications, a hybrid protocol is presented. The
hybrid protocol provides a means for processing communications through both a circuit-
switched network and a packet-switched network. For example, a mobile station may
desire to use a data service while maintaining connectivity for voice calis.

[0064] The hybrid protocol ensures that the MS 268 stays registered in the circuit-
switched systern, 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.



| dentifications (PZIDs) are also included within SIDs 160 and 170.
Specifically, SID 160 includes PZIDs 180, 182, and 184, while SID 170

i ncludes PZI Ds 180, 182, 184. [0060] FIG 6 illustrates a wreless

comuni cati on system 250 configured to support circuit-swtched

conmuni cawon@msandipacket - swi t ched communi cations. A fi PET/ReeNE108M14 260 Of
the systemincludes a Mbile Switching Center (MSC) identified as MSC 1 262,
coupled to a Base Station Controller (BSC) BSC a 264 and a Base Station
Transcei ver (BTS) BTS x 266 adapted for conmunication with a Mbile Station
(M5) 268. Wiile in the first portion 289 of the system the M5 268
establishes a H gh Rate Packet Data WO 2004/ 037815 PCT/ US2003/ 040414 18
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with nobile stations within portion 270. Eac the portion and 270
covers a gedef.apid BSC_ar@hlanfipadase satidn irfilia@:s the reghgratian MBazso/fes M$H1268 a

ortion, the M reqgi.st i e rr di n .. F jreuit-sw tched
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the BSC andi@TSet-giift d¥peosepRidsedosf RISEWRrITDthy H&miRRERh&REcdtND GID) of S
established. As illustrated in FIG 6, the M5 268 first registers wth

MBC 1 262 oBTSory 276n Del thphte recipe a gwtificaionrdfsern dhe Mi% 2608 wies the k268 a

data servic rehy est | ta sarvice, her rds,

the M5 268 lglg%’g%??é 'eéfg%} P“S’Séﬁfg%ﬂf’?vﬁ?fl‘é‘ﬁ@aﬁ%i Boudartds, e i&@‘r"ﬁéﬁb“f 0. The

M5 268 t her badrdariestoves i nto the geographical area served by portion 270
ile maintaining t HRPD data service with, portion 270. The M 268

\ggnt! n{f086}; o recgb‘v’/gggnﬁlp@? sgnds g h’PPe}.ffﬁiq&SEraﬂwqu% nppsEags to e MSRRB 1O of

portions 26fyc2 il MBY 268813 et itRnd héw M@l ed &p gﬂaﬁac}iﬁhent[, gn%ﬁﬁlesg%set he M5

h MsC 1 262 S es

268 is currently registered™wt , hew voi ce ca i gnated for

MS 268 are pordaies 2ctl-bit aave@ puRber, RANPobhih thx NS s268tweeds e ghiBrate8Be i s
| ocated w thi e geographic area of portion 270, but receives a page for a
voi ce call ortion 260. The M5 268 will respond to MSC 2 272, which

does npjoshave a TROMEE6R plocses thRGh&bdgdlas it half :REeTREd #PRe@birdMon 2@Guesl 0
avoid this and other probl ens
Order” such as in IS-2000, and generates a TunneledRegistrationMessage. When
performing the registration, the mobile must wvse the RAND given in the
TunneledRegistrationRequest message as, RANDs, specified in IS-2000. The content
of the TunneledRegistrationMessage is identical to a Registration message of 1S-2000.
The NUM_ADD_PILOTS field is set to zero in this message.
[0068] The BSC_a 264 uses the information given in the TunneledRegistrationMessage
( to construct a “Location Updating Request” (as specified in the 10S) and register the
MS 268 with MSC_2 272. The BSC_a 264 determines to which MSC to send the
“Location Updating Request” based on the MSBs of the BTS_y’s SectoriD and an
internal mapping table or by using the bits in the SectorID of BTS_y directly. The
communication paths are illustrated in FIG. 7.
[0069] After the registration is performed, the PSTN pages will be delivered to MSC_2
272, BSC_a 264, and then to the MS 268 on the HRPD FTC. The mobile then tunes to
the circuit-switched frequency, such as 1S-2000, and responds to the page. FIG. 8
provides a signal flow diagram consistent therewith.
[0070] 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



associated with the novenent of the M5 within a system supporting both
circuit- switched and packet-sw tched conmmuni cati ons, a hybrid protocol is
presented. The hybrid protocol provides a neans for processing

comuni cations through both a circuit- switched network and a
packet -swi tched network. For exanple, a nobile station may desire to use a
data service while nmaintaining connectivity for voice calls. [0064] The
hybrid protocol ensures that the M5 268 stays registered in the circuit-
switched system which in the present ex#nple is an | S-2000 system
According to the hybrid protocol, the BSC a 264 is referred to as an
"anchor" BS@ithToatianapdatingS€quesBSMitiauig4o BSE€Ya 206 BSChe 2V MS8 026D, MIC- 2
272 as the 8 ters foot-print of NMSC 2 272. Movenent of the M
268 into th%ﬁ%hﬁe Q%Q’f@o%?% Bi5n provides N pages tosths VS 268002 BSGder s
the anchor BRCH®@ negusiRiptee Mg W th that MSC. WO 2004/ 057815

PCT/ US2003/ 040414~ 19 [ 00651 Referring to FIGs. 7 and 8, specifically, when .
t he M088B cr ossHstha apchon@SC bamot amyh thehrei ghboriBT 813G divetrdy,aheri theanaliorAct i ve
Set (AS) fo omupi catjgn.  For exanmpl e .as 268 noves intg portiqn 270,
the BTS.y Zééﬁe‘?ﬁ“efqgwiafd ﬁ'et tg 'A%O‘C?nggﬁpdfggg cgpsdinguels o Reteqter topHiee
station) i nhdibRcRhgtMSCr8 dRirh@l iPPIGY 9E85P13.0r M5 268 to register with
MSC 2 272. Thé BSC a 264 determnes that the M5 268 has entered the

f oot - ptOPYR] or gedbe Rshlectonddl forwaBcr 242 InravumHpdatine ReguGesofroinDtheS| D)

of BTS.y 276 t hat eceive a notificati rom.t VNS 26 n the
VS 268 e bnpbBsR B ML [k SR PRfee e bbb aAL Hrp
subnet  bouPgisi RequdstidGim TeMBB8 osthe GAchpe BYE:. aTild/REALQSREM) Slamdih9mBequest
nmessage to the. M5 268 to force the M5 268 to register with the new MSC. In

one enbodi nBRdingiEverBdbeBSI atihapsssciated sughior BSkndom nunber, RAND, whi ch
the My,gbs needsglm, Qﬁ@g{gl ggﬁ%e,pﬁw hiEscl 908 BenllGy '\@oé?g%eg&s%?si%%é.h' S

nmessage as if it has re egi stration Request such asin

| S- 2000, anfheyefves,dbe a lanfEdiaceHedRegnsdd @t beanbdlifisd ge ordah em acqoauhetand thg t he
registration, the nopile st.use the iven in the i

Tunnel ed Reg'@?%’%’ff?%%@ﬂ’&%gy’ tﬁi‘b‘s%ﬁ’baé’oag’%%s%“ Somanymicates yith SheReflpctorne
content of44ghsmdhprag) gdBegixstrati onMessage is identical to a Registration

message of |S-2000. _
[0074] If the cell identifier is used to determine the BSC for delivery of pages, this may

" cause, for example, the MSC_2 272 to deliver the page to BSC_b 274, which is
associated with BTS_y 276. In order to avoid such a problem, the Reflector 440 gives
the Cell ID of a virtual cell that is bound to the Reflector 440 when it registers with the
MSC_2 272. In this way the MSC_2 272 delivers the pages to the Reflector 440 (and
not BSC_b 274) and the Reflector 440 passes the page to BSC_a 264.

[0075] According to another embodiment, the method copies the Radio Session for the
mobile to BSC_b. The Radio Session includes information about the anchor BSC (.e.,
BSC_a) and aliows the BSC_b to forward “Al Paging Request” t0 BSC_a. The “Al
Location updating Message™ path is from BSC_a to BSC_b to MSC_2. The “Al:
Paging Request Message™ path 1s MSC_2 to BSC_b to BSC_a (which will then send the
page to mobile through BTS_y). This altemmative regnires no change in the MSC or Al
interface.

[0076] One problem occurs when a mobile station switches to the frequency associated
with a donmant 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



The NUM ADD PILOTS field is set to zero in this nessage. [0068] The BSC a
264 uses the information given in the Tunnel edRegi strati onMessage to
construct a "Location Updating Request" (as specified in the I0S) and

regi ster twe 20052688 with MSC 2 272. The BSC a 264 det er mémeszo0uosodmiich NVSC
to send the "Location Updating Request” based on the MSBs of the BTS y's
Sectorl D and an internal mapping table or by using the bits in the SectorlD
of BTS y directly. The comunication paths are illustrated in FIG 7.

[0069] After the registration is perforngd, the PSTN pages will be delivered
to MBC 2 272, BSC a 264, and then to the M5 268 on the HRPD FTC. The nobil e
t hen tunes tpocket Watacirequgney and risivesl aémoesgB8G sy the sarght BSC Bu@0dBureahat thesponds
to the page. 3 rovid ignal..flow diagram consi.stent therewth.
[0070] FI Gs.Plgl\grPEi‘“i%Pq e QBIPRS00 ime By TR YnGHES af ogegsiop b the
initiates agohREBSO ati on process with the M5 268 via BTS x 266, wherein a

tunnel ed registration process is provided. The M5 268 sends a tunnel ed
- regi st ri8977n nes ddganapilg sErgn selo@s a Berviagi Qmiond SN whereip densking bpenglagss is

continuing t C.Db 62 nd, - 2 272. The C 2 272
t hen provi desgecﬁ%ﬁa%%%ggm@’ P‘hﬁﬁs"?@%‘% %}%%&3 tﬁe §97‘%35 aﬁﬁ§8ﬁ‘aﬁ%sl?psatﬂ “BTS x
+ 266. [0071] thKentwikenathe mosbiBSECatmardiodses & patket henebogldasy, | SE&HMEPsAaEatHeY ,
then the anchor BSC can forward the "Al: Location Updating Request™ through
a Refl ect or ¥BHae thase spicHisdi iR g UVBE 145 the molile tatiw sepdsanyiginatiop sepsiage
[0072] The ; | [ J sofrom
the ~hnchor Bacy BT IHERRIG Wajorfhos BERLA I RETY 0k PHE N ding
f orwar ds t hesetidd a URdJ it theRergeeBSE. Notothis hayvB@iteca $freifmnndnigeBsat ol tie
flector 44036%;? ntains the binding between the I M5l and the associ ated
dnchor BSC. R6HFFSM2HeAMNe perspective of the MSC, the Reflector 440

appear sppamja BSC. Acchititi£i06f ethb&iinknt, ¥haé HRCACERE Sl isNA6SdRg RAnadi f i ed

in order to accommbdate the cross-paging feature. In this scenario, the
BSC a 264 conisuitiswiechkes pirdnfexfaee, the |Ragioo Access ONempri dR AMesavse the amgbile] 0074]

thi s may . caRen ura? pelutiBSs s8wiEh S B Bacs e R vt Sl a0

274, which ithe packet-switched network. Push services may be served by the packet data air-

interface. After switching to the circuit-switched air-interface, the mobile station may
monitor the circuit-switched frequency exclusively.

{0079} Due to the nature of the packet-switched services, the mobile station may
become active after being idle for a short period of time. Therefore, in order to avoid
tuning back-and-forth between two air-interfaces too quickly, the mobile stays tuned to
the packet data air-interface for “I” seconds before it tunes to the circuit-switched air-

( interface. “1” will be a configurable attribute of the Hybrid Protocol.

[0680] From the network side, the target BSC will retrieve the radio session from the
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”7 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 1x 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.

[0081] 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,



associated wwth BTS .y 276. In order to avoid such a problem the Reflector
440 gives the Cell ID of a virtual cell that is bound to the Reflector 440
when it registers with the MSC 2 272. In this way the MSC 2 272 delivers
the pages to the Reflector 440 (and not BSC b 274) and the Reflector 440
passes the page to BSC a 264. [00751 According to another enbodi nent, the
nmet hod copies the Radio Session for the nobile to BSC b. The Radi o Session
i ncl udes information about the anchor BSC (i.e., BSC a) and allows the
BSC b to forward "Al Pagi ng Request” to BSC a. The "Al Location updating
Message" path is fromBSC a to BSCb to MSC 2. The "Al: Pagi ng Request

Message" padnd 4 meMds, RotapeBBCich 750. BmhputdrwbadublennbtudibpfeemglebRatinpage to
nobi | e throu)%g BTS y). This alternative requires no change in the C or A
i nterface. [POOAPFOBH Pethe ath U HEIERETY So1ARhIsEcest i on switches to the

f 1 equeggyn associ gieds ihlifd 4PAEEAL mgomgﬁgt@mgé ifi8k bBE o iy (Y ! 1
nobi | e stati on crosses a packet zone bouhdary. Tt necessary [0 engur e )
t he packet Iebkid pppicotahéthodypdegmiled hdetinsbeved AN BO® indlodds! & aflefns Gliutcbwpled
provides for the BSC to ensure that pages fromthe PDSN network are

di r ecti®dduplspprdPPas K. yhichsycoupledp p dranspifepathandrpteceive patha T heamtenpm Blonay retesenid
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BSCs, the target BSC nust sure N points to the'r C at
all times byutdthioagh regetvae(RAYRY 886 amd damddubatort (REMODY) 183 8, WAGEh is[c00f2di The

nobil e station selects a Vi ce tion (S .wWherein crossi oundaries is
speci fi ed. tPqungS%ﬂaﬂﬁﬂC%‘?soT g&g f?&@b&ﬂ’f%@*g%%‘% é’rv;?“ e Cg‘@lf"gé‘é&%@lbg’ffé fies
steps to begiot ak@ ek doRe ORILd Gasdndt hAR, HEQDRAS] %me@s%leswe%u gngary.
Such steps would be simlar to those specified in SO 33, i.e., the nobile

station sermedaionMGINa8G0AGrtensrgitter (FMARABOBN IF oraputomreadable tnstuctions | e

station has b ...Ih LlLe station sends a UATI t he
target BSC foﬁ@?@%ﬁ%@g{é@ﬁ rﬁeq%ﬁo}o-egogmgﬁggl isgorﬁéegélgalé’%ye%?m%y?vﬁ% 8tOgac ket
dat a fpessyency. HIGOA8lilkegseslicaly flovv atvardifi @6lione icenatidl | By thie sd¥akid, ahst ati on
I's nmonitoring Onlﬁé the circuit-switched ajr-interface, the Radio Access

Net wor k ( RARJEES BrRtfsretrifyesHis $easion (fprmstion T dhes prigrq BShersombileseion
packet destdn&fhof PhohitEaryOLiLPBERL d@iblidhds! MCRPFace with the target BSC. The

interface with the source BSC is then torn down in favor of the target BSC. When a
data packet page arrives for the mobile station, a connection is established with the
target BSC and data flows to the mobile station through the target BSC.

[0084} The embodiments described herein allow push services to be served by the AN,
in a system supporting both circuit-switched and packet-switched transmissions. The
mobile station periodically monitors the packet data network for data packet pages.
Monitoring two air-interfaces periodically in the slotted mode reduces the standby time.
According to one embodiment, the mobile station monitors both systems until the
packet-switched network is idle for a threshold time period T. At this time, the mobile
station only monitors the circuit-switched .network. The service option will then
identify while type of page is received, either for a circuit-switched communication or a
packet-switched comununication. When the mobile station receives a 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.

[0085] 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



t he packet-sw tched network. Push services nmay be served by the packet data
air- interface. After switching to the circuit-swtched air-interface, the
nobile station nmay nonitor the circuit-sw tched frequency excl usively.
(0079] DuewDaoasns7aiat ure of the packet-sw tched servi cesCrisommaiandie station
may becone active after being idle for a short period of tine. Therefore,
in order to avoid tuning back-and-forth between two air-interfaces too

qui ckly, the nobile stays tuned to the packet data air-interface for 'T
seconds before it tunes to the circuit-sdditched air- interface. 'T wll be
a configurable attribute of the Hybrid Protocol. [0080) Fromthe network

si de, the tacnyiees BECbwistived by theepasketiravitchell netwods i Afterf svambinpsto thocirat- BSC
and establish.an R-P.interface w E t he PDSN. As presented jn .one

anbodi ment, Swiiaed girapiice, e bl slfien 3R gMORRT De ORI R EHG
frequency; aRrélusivet 59" denotes nmessages defined by SO 59. In this

enbodi nent, the nobile station selects SO 59, which is a service option

i dent i 9086 a hi deertatthe pakeef thet packetrawitshedservices 1t 5 hkelwohdt . thamebbase
station wll_ page. bile. iqn. and incl ude the.SO.59 .identifier.to
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754, transm A L oUWy, 7 Yol r | ce . .
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are stored ibotwesiory storage device 758. [0082] FIG 14 illustrates an

cess Network ( .,800 supporting one or .nore of the hybrid protocol
Tethodd Ol ol | ec WEEPRaTE thoyRAdkstistn o B8t ace P (e in B6 Gpmedied; o o
dupl exer ( Ddgke 8A8bfodiheChobite KRR Rfles BacR 1 HRNISRLA-sRALKLBRLfBcd SfEeangpspat h.
The antenna 814 may represent a comon antenna or may be a groupi ng of

ant ennas. | riherh npiglacaiions foathe cirghigiawitehesiserviesa aakentthoangh thespasketadata MEVR)
816 and dermdttélgateor (DEMOD) 818, which is coupled to control processor 804.
Contr ol proégs 87804 is further coupled to local interface 812, and nenory
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scenario. In scenari o,
interface that the mobile station is currently monitoring.

[06089] The Hybrid Protocol according to one embodiment provides a new air-interface
protocol which allows the transmission of notifications for the circuit-switched services
(e.g., voice pages) through the packet data air-interface. Such Hybrid Protocol allows

( the mobile station to configure a filtering mechanism such that only certain types of
pages associated with circuit-switched services are sent through the packet data air-
interface. For example, the mobile may request to receive only those netifications for
voice and not for Short Messaging Service (SMS) while tuned to the packet data
interface.

[0090] The various illustrative 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



target BSC retrieves the session information fromthe source BSC on a nobile
station crossing a boundary. The PDSN establishes an interface with the
target BSC ]g'@emqig]erface with the source BSCis then torn down in favor of
the target" BEEYHLhY a data packet page arrives for thEGIHAEIE4E on 2
connection is established with the target BSC and data flows to the nobile
station through the target BSC. [0084] The enbodi nents descri bed herein

al | ow push services to be served by the,AN, in a system supporting both
circuit-switched and packet-sw tched transm ssions. The nobile station

peri odi cal | ﬁ( %n&g A ﬁ{aﬁt%e??gﬁ%%%“‘i% ?E%?%sﬁ li-r,EcJtn Yondat 'cgo%%ﬁﬁ%lée[r),? glsﬂ:aé% t he

Moni tori ng air-i es peri odi e sfo
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period T. Ag-2+Ricombingtion pha Debiandea migraproesssernp plyralify to meicrapeocessors, one
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of page is éﬁ%&%eﬁ&gﬁ%ﬁ%g&g 01?1 gg@ﬁﬁ%ﬁﬁt l“g% }téﬂc fi?eséi gg%ﬁu%ﬁdgag ig%'c%wrlugh
packet - swi t edifigudonuni cati on. Wien the nobile station receives a

notification of a packet data B ge, the nohile station witl then_ nonitor
the pat®8tl dat a Thedirehrds. or alganthmsydessnbed i1y conpechen pith ghe fambodiments

threshol d, §; | tHe QhHB a1 PRy f{‘,[;nﬁ | | &y=S\W.4 ched
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only, the Ré\apemdssor,tonén apdmbisatzomeltbe tweo.h Assofipacd fbduls enayi regdopt RAM such

as SO 59, on receipt of a pac desti ne he nobi | |yes on the
packet - swi t Bi&§ e Rt ﬁﬁ%dﬁ%?‘?o%%@é# EFTDefR 4/ %@%@M memory,
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After switching to the circuit- switched air-intéerface, the nobile station

may noni t or kadven s gscirht ddstprage madeym rexche soupded, to floogetestresuch thitehat ur e
f th ket - s\ ' Lt iS40 kel t il ati i1
o e ki NS g g S OISR A,

becone acti perio in
order to aseialteinative)theaerkgeamedition by beintgea to e groteskdit efHeaeaEsdoPand
quickly, the nobile station stays tuned to the packet data air-interface

for "T secBWRd¥omBes Brdivm mayAeids B ihéSlei rtwi pSKamaynesidain tenpubseriee. - T
may be a coghjigh'RRlRwakle! | BUhe Herdalife, ML Drébesr AhAGRL storage medium may

reside as discrete components in the subscriber station, or elsewhere in an access
network.

[0092) The previous description of the disclosed embodiments is provided to enable any
person skilled in the art to make or use the present invention. Various modifications to
these embodiments will be readily apparent to those skilled in the art, and the generic
principles defined herein may be applied to other embodiments without departing from
the spirit or scope of the invention. Thus, the present invention is not intended to be
limited to the embodiments shown herein but is to be accorded the widest scope
consistent with the principles and novel features disclosed herein.

[0093) 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, commmands, 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.

[0094] Those of skill would further appreciate that the various illustrative logical

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



[0087] While nonitoring the packet data air-interface only (e.g., when in
the connected state or before the nobile station tunes back to the
circuit-switched interface and canps there), notifications for the

ci rcuit-swochedsmsasvi ces are sent through the packet dag@ressosisniigrface.

[ 0088] The nobile station would not necessarily be required to periodically
switch between nonitoring the packet data frequency and circuit-sw tched
frequency due to the delivery of notification to the nobile station, which
is received independent of the air- intébface that the nobile station is
currently nonitoring. [0089L The Hybrid Protocol according to one enbodi nent
provi des a embodiinentshsidsad derepy vay dsl imphensdnted doelecttdnic hadward, seinpmtenf

notifications, for the circuit-swtched. service e.q., .voice S hr ough
The packet tHISE bt enphiptis SELRR Vst Firef ot i averchinBaibny ob
station to peAlheULR Rftakd SaloG MESRARE TopYsdhtd, MdckONhYAAE!, ittt ¥mes of

pages associated with circuit-switched services are sent through the packet
data air- i ficeyfiavedecrrdescabesiabore gengeallydniterms oh jheirdynessmality. rWhethersudn| y

those notificat.ions for i d for Short ssagi ng _Service. (SMS)
white tned fatpRity ieimpteRicfifa i nidhvalObr SBkke URERH Bor The' pRSichiAL ) v
| ogi cal bl ogfsicati@laddedesigandnatdints ithposd@ 94 thdebralNsyseedi NSRille@ Artishid mhf €

enbodi ment s_di scl osed herein _may be i1nplenmented or performed with a general
pur pose pr oHBRIgEHENt the despribsd Tunchanglity in varying waysdioy eagdnpapenlacapplisstion,

specific in ' I: ; , ' ; . PGA
oF ot her | poEakeh Bipifidhdn dckisidnk shébil n6l b BISHRATIE St Gl bl P
di scret e hatldvaoee ofdcbopesmsnisentem. any conbi nati on t hereof designed to

erfor e functjons descyi bed er.ei.n ener al - pur pose .prqcessoy .nmay be
o or Db s sor Theoerions phstEre IREER Blcckfemagsion i a7gaB descrbed i =
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controller, mcrocontroller, or state machine. A processor nay al so be

i mpl ement ed vath & geoesl pamiosh pedcessoRpatdigitpl dignat @socesser JDSP) gopplicatibon of a
C5P a0 2 TARISR!SRERRRN by BLNSRY, WIndl s CARAB GRS W S
confi gurati grogri:BABlk Iope: rdetviceddlisoretdl ©0 idrhransescnoded distretomaedidron with
the embodi n?:gfn%onents, or any combination thereol designed to perform the functions described
herein. A general purpose processor may be a microprocessor, but in the alternative, the
processor may be any conventional processor, controller, microcontroller, or state
machine. A processor may also be implemented as a combination of computing
devices, e.g., a combination of a DSP and a microprocessor, a plurality of
MiCIOpIocessors, one Or More MicTOprocessors in conjunction with a DSP core, or any
i other such configuration.
| [0096] The steps of a method or algorithm described in connection with the
embodiments disclosed herein may be embodied directly in hardware, in a software
module executed by a processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory, EPROM memory,
EEPROM memory, registers, hard disk, a removable disk, a 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.



di scl osed herein may be enbodied directly in hardware, in a software nodul e
executed by a processor, or in a conbination of the two. A software nodul e
may residgd felifksmerory, flash nenory, ROM menory, RWU%[B a1, EPRC]\/I
menory, registers, hard disk, a renovable disk, a CD or any other form
of storage nmedi um known in the art. A storage nedlun1nay be coupled to the
processor such that the processor can read information from and wite
information to, the storage nedium In >ghe alternative, the storage nmedi um
may be integral to the processor. The processor and the storage nedi um nay
resi dgepgyyan ASlfpe pHOGodHeScriflion of Melfisdibkell Qﬁabé&i%ﬁfs';?? Ffovideidd h@{ble &

el sewhere. In the é1ternat|ve the processor and the storage ne

resi de as (pess(onesﬂcﬂledonﬁmhtosmakﬂ orhuse shebpresenbavesticat Hémousnmﬁhﬁ@ﬂms EDI n an-
access net rk revij.ous descriptio t he di scl ose :

enbodi ment st Q‘ljs f”gﬁé’ﬁm Y ARS8 ss%i‘lfqdé tﬁ‘ﬁ afth@da'i’f’ B ke or
use the pr e;ﬁﬁm 1&@&%&6 aemmvaa tgb'%p | thiogRk 'eﬁﬂbﬁmtr&ntst\bﬁﬁcﬁn%ﬁﬁﬂ geps Wil
be readily ‘apparent to those s in the art, and the generic ~principles
defi ned hertbe ispamigpr beom:ptpﬂ the ghveption. hdhusg r'rhmphemmm!emlomwnotdepa&d tgbd r om

the spirit ention, Thus. th r esent vent.i,on i s not

i nt ended tc}"B’éeﬂf?‘Fﬁl’fi P g gs Qf%‘g‘dpﬁlgm Z)msf‘fog%%ﬁe% HE%BPE “é’d'fscg $8prc
accorded t h@nWs@acwith GRARIncHMISNE neW fwdilibs dibdlogtdinegdip! es and novel features
di scl osed herein. [0093] Those of skill in the art woul d understand that
information and signals may be represented using any of a variety of
different t I chni ques. For exanple, data, instructions,
comands, {ﬁ@%@?l@?%ﬁﬁlgﬁg%gf bits, synbols, and chips that nay be
referenced t hr oughout the above description may be represented by voltages,
currents, electromagnetic waves, nmagnetic fields or particles, optical
fields or particles, or any conbination thereof. [0094] Those of skil

woul d further appreciate that the various illustrative |ogical blocks,
nodul es, circuits, and al gorithm steps described in connection with the WD
2004/ 057515 PCT/ US2003/ 040414 25 enbodi nents di scl osed herein may be

i npl emented as el ectronic hardware, conputer software, or conbi nations of
both. To clearly illustrate this interchangeability of hardware and
software, various illustrative conmponents, blocks, nodules, circuits, and



steps have been descri bed above generally in ternms of their functionality.
Whet her such functionality is inplenmented as hardware or software depends
upon the particular application and design constraints inposed on the
overall system Skilled artisans may inplenent the described functionality
in varying ways for each particul ar appbycation, but such inplenentation
deci sions should not be interpreted as causing a departure from the scope
of the present invention. [00951 The various illustrative |ogical blocks,
nodul es, and circuits described in c En ction with the enbodi nents
di scl osed herein may be inpl emented oﬁ—éﬁﬂéorned wi th a general purpose
processor, a digital signal processor (DSP), an application specific
i nt egrated cirguit é@g%C), a field programmabl e gate array (FPGA) or ot her
progranmabl e | 0gic t'é‘éi"%‘?&“%?@‘@‘ﬁ‘t“@“@}sa FaMpESN8t or | ogic, discrete
hardware conpeaRgiéring afirstHadvdt R BRSO with € FiePhir RS EIDEHa R Ea?nriéror m the

y be a

functions described "herein. A general purpose processor m
ni cropr ocd%4¥HCY:30¢ in the alternative, the processor may be any

conventional PrRewH3Ames&RE FoR d BEond TeG/oACARMERIHe $rst Pf? intetFRE Ghe g@tﬁhi ne. A

processor may also be inplenented as a conbl nation of conputing evi ces,
e.g., a coaPopakeingseciatedpah sseepnd ajriinterdise difBmbfrom gheplfirstradd intesfacsfand
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or any other such contigurati steps o ethod or al gorithm
described in connection with the enbodinents disclosed herein may be

enbodi ed directly i [ = s of r noqul e execut ed, by.

processor, or |Eh a 2%%?%%??%#‘%19 Y eéel%é\hﬁ.'rsin%tgf}ﬁ\ﬁpémFFS&?I“&““’?%VﬁFdesi de in
RAM e nor yetwiokkasikd tiveseoonyd nefROikk commmisys, a faBObvehed htworkEEPROM nenor y,

regi sters, hard disk, a renovable disk, a CO-ROM or any other form of
storage nedium known in the art. An exenplary storage nediumis coupled to

the processor such Themphed g 20fanhdr eadprisifpQhidiBthindg afdofant dftcoMoh tweth
information to, A the storage . nedium_ In the alternative, the storage nedi um

may be i nthsgreand pgtwopewhils Benitonps the figt ngvtkessor and the storage medi um may
reside in an ASIC. The ASIC may reside in a user termnal, In the

alternative, the processor and the storage nedium may reside as discrete
conponents in & usefhgBethpdefclaimpgd voiwerin ths yg:ond mtrprkSomerses fics aug secapd

geographic regions, the method further comprising moving into the second geographic region
from the first geographic region while monitoring the first network, and sending a request for an
identifier to an access network in the second geographic region to support communications with

the second network, the request being sent 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.

7. The method of claim 1 wherein the message from the second network comprises
a page from the second network, the method further comprising communicating with the second

network in response to the page in accordance with the second air interface.



[ 0097] The previous description of the disclosed enbodinents is provided to
enable any person skilled in the art to nake or use the present invention.
Various nodifications to these enbodinments will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
applied to other enbodi nents without demarting from the spirit or scope of
the invention. Thus, the present invention is not intended to be limted to
t he enmbodi nents shown herein but is to be accorded the w dest scope

consistent with the_principles. a ovel features, disclosed herein. WHAT IS
CLAIMED I'S: 27 CLAT'%M'?O%WEPH%WHW HRTPREISBE Secelifm AT SErge &8, the Bitpr i si ng:
noni t or i Nget@odki wieh cOHRIMMRIEKinkgWithGROEHGHIGRIWIrE, theamdskdos frot the FiRlt Rihak®el 2
first carrier frequenc%;_and receiving a nessage froma second network

#

t hrough t RSt Trqugh thgjseonfplgirterfase. t he second network being associated with a
second air interface different fromthe first air interface and operating

on a second carrier_fre uen%y different fromthe first carrier frequency. 2.
The met hod of &l ai nfhe rm%@deq §lafh 8 whieredny the, Brstyestwork epppiisse 8 ciscudtrswitghad- swi t ched

net wor K apgwhit€ing B QBGnH REWBIKof ﬁpersiaigga(easmﬁg@ﬁemgk} SRS WORKssag: The

met hod of claim2 further conprising I'ntaining a dormant connection wth
t he seconffoméhefirstaietrrirk eomprises pagaghe methed fustherrrompuisikg terminating net hod of

claim?2 j . i i Seco raphi c
ol oo, DRG0 JRPARGBE ML O TR ol faBd 6B SFE o B309T S0
regi on frometiatihg with thedogmaturicinraggnrdanceviith the fiost air amtérfiage {rhrespohsegd thaet wor k,
and sendin e%nreﬂgﬁs forkan identifier to an access network in the second

geographiB egFHh 6 %ﬁ%%brt comuni cations with the second network, the

request being sent through the first air interface. 5. The method of claim?2

wherein the first t wor tiges first and second. gepgraphi c regions,
t he met hod fur[ ern@&ﬁﬁ?ﬁ§ﬁﬁggﬁﬂéﬁwamfﬁPﬂ”FW@S@%T%H@”ﬁ%%g@ﬁbﬁ?ﬁ"?gﬁion from
the first swikhed ARb& upEYMEOVingiome firtEeb@iphitrefibe toseRodid geedrughikregiond sendi ng

a registration request to an access network I n the second geographic region
to support conmmunications with the first network, the registration request

bei ng sent thrpugh ARGreRer@RtindidutibideiitaetmpingThe met hod of cl aim 1
wherein the first network conprises a packet-swtched o
an analog circuit configured to recover information from a signal received in accordance
with a first air interface on a first carrier frequency, the first air interface being associated 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 and operating on a second carrier frequency different from the first carrier

frequency.

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 the analog circuit is
configured to recover the information from the signal received in accordance with the first air

interface.



network and the second network conprises a circuit-swtched network. 7. The
nmet hod of claim | wherein the nessage fromthe second network conprises a
page fromthe second network, the nmethod further conprising conmunicating
with the second network in response to the page in accordance with the
second air interface. 28 8. The nmethodhof claim 7 further conprising
receiving a nessage fromthe first network when comunicating with the
second network, the message fromthe first network being sent through the
second air interfac 9, . The net hod. of , c| ai m 8 whe the first network
conprises a ci ﬁ:w tfgwlfﬂﬁéﬁom’ﬁ&?'%‘l"ﬂs t?ef’fl‘éa m@o‘ﬁ'&f”ﬂ@f%ﬁ@“eaﬁﬂﬂ es a

packet - sWbrads it sdrskcond g@bgvupﬂroeegaoﬁsmd ReRaA08e plot@RartiRirthér cBhfigheIMET K
conprises a page, the method further npri.si n% term nating _conmuni cations

with the SEEdHPVHRENSE the Wﬁreleé%*:ﬁm%@l%oqsﬁewgfdg the ssRPndrgsogTaphic regien WSk, and

comuni ¢ aiﬂeﬁ'ﬂst\ghééi‘a;ﬂ'lﬂﬁtélbﬁ ﬁ/hll@ﬁ% WRAldg diRuit SCoRERARGR0 Ycbitr tuﬁ@mfah&? fmlﬂ'tl{e
interface in response to age fromthe first network . The nmet hod of

claim?2 f%P%&CEWW@FW?@%WH&I}?@W@@|"§?®F@>dﬂ‘3\/?”i1ﬁetflﬁhe lzrpvpeésﬁrtsfuéwrt ched
het wor k ueamgmww& 504N iBertitie Strord SO AR REGoHER R sk fhdRed %Megaefw aphi c

region. AW reI ess conmuni cations device, conprisin an ahalog circuit
confi gur eéum)@rt cermoyeications withitheisenond neswork, e ghaﬂlﬁqremmédng sennithoamghigthece  with
a first alt'?stb? S‘{"E’g%e on a first carrier frequency, the first air interface
bei ng assocl a h a first network; and a processor configured to detect
fromthe recovered information a rressage froma second network, the second
net wor k bei ng soci.at ed vmtha air ter nt. fromthe
first air int faclleﬁa TeIGs & ‘3?’%‘?%&&'8 %Fvéc&?t)ﬂ gf‘?’%é?nh’eg}rﬁélﬁw i f f er ent
fromthe f:a:mmses:ﬁnsrandrsedohegugmpyw regiéhs, ahid evhieteirathe proc ez furthertconfigurdayi ce of

cIa|m11 erein th etvvork rises a rcuit-swtched. netwrk and
Che SeconteReRMIRAT otk Ml S taR e Rl f SR REoRTOR oo

comuni cathedia geeirAph® rofiok Wilénhé dnaldpadiRuinistchRi gUFAQE 8@ 6Ver irfoimatibM B 6m the
configured, tci maj ntai n a, dormant connection with the second network while
the anal o§'8e4 FEEive inceqEdATes ylth e second aig plestace, prd WP AR RTeRSSTOF Bivdise si gnal

recei ved ibhfaaratclang 8 rapistiatidv8questtd bn Adckss nbioBl f13E second geographic region to
support communications with the first network, the registration request being sent through the

second air interface.

16. The wireless communications device of claim 11 wherein the first 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 from the
second network 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.

18. The wireless communications device of claim 17 wherein the processor is further
configured to detect from the information recovered from the second signal a message from the

first network.

19. The wireless communications device of claim 18 wherein the message from the

first network comprises a page, and wherein the analog circuit is further configured to recover



29 14. The wirel ess conmuni cations device of claim12 wherein the second
network conprises first and second geographic regions, and wherein the
processor is further configured to detect novenent of the wreless
comuni cations device into the second geographic region from the first
geographic region while the analog circygit is configured to recover
information fromthe signal received in accordance with the first air
interface, and wherein the processor is further configured to request an

identifie rqom an access network in the second geographic region to

suppor t cﬁ'ﬁﬁﬂmq%a?ﬂteﬁimm thesighid reseivgshia aﬁ‘é‘f‘%ﬁ?%’,‘”ﬂt e Trsiaininiarfoge InTeHORSEt  bei ng
sent t hr owghe $aa€ fromithSfirsbriciwarRt er f ace. 15. The wirel ess communi cati ons
device of claim 12 wherein the first network conprises first and second
geographi c regions, and wherein the processor is further configured to

det ect nmovemenip, of fHIGyiWiidsStSRulQRTMN HeCRE bOMSmAS W Hefoin {lPlE ‘Broﬁ&‘é‘oﬁ?ﬁ&ﬂ&

%.
geographic region from the first geographic region mﬁl_e the analog circuit
i s confi gemndguredtorseaygeaistercd vgh thetcirewit-switthed imtworkjwlwa thervdreddsyed i n accor dance

with the g&tﬁﬂd}ﬁcaﬁb s deogcgﬁfoa&%rqn@ﬁrsy\%ﬁg%%ﬂc tdafonRb 99&%&@%@%&8@}2 Feltgﬁb%f

configure 0 send a registration re to an access n the second
geographic region to support communications with the first network, the

registration rgquest hej. Oﬁﬁn%“%&%ﬁ§9ﬂ$%%§Wﬁﬁﬁ‘ond air interface. 16. The
[

wi rel ess communi cat’i ons device 0 erein the first network

conpri ses a paoémss {awdoedrayg imfetmwiok frama signel rseda@d dn aedbrdonde vatrgfirstags a
circuit-switeched etwork. 17. The m.rel.ess conmuni catipns device of claim
11 wher or HrRe S GSLARI godene! B LY AR iaTass FRAE g teLu S BELE Y hin  ne
second ne#ngor k, the analog circuit being further configured to recover

information froma_.second signal received in, accordance with the second air
interface in r‘@%aﬁéﬁ%rzlet?f)t"lgﬁlﬂ’%bﬁﬁé‘?wﬁ%e.d’ émWOPéI“é%siagEg'ﬁWLi’rﬁe&‘E’Fi“B‘i‘P’é’ﬁﬁevi ce of

claim 17 waedcehdindtRerkbeg asseiated vith UsdddRd air BeRfatOUFfE@nt forfleie §iedt afr r OM t he
information recovered fromthe second signal a nessage fromthe first

net wor k. épriaqapnd pperatingsan asserndispieiat irtency diffesent fpmdhefing ceiapffeausney- t he
nmessage fromthe first network conprises a page, and wherein the anal og
circuit is further configured to recover 30 further information fromthe
si gnal receive®#in H@dﬁ?fgﬁﬁwwmw@wwm ef claime2 1 wheeain the aepsage Eapdiese

second network 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 second 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 page, the wireless
communications device further comprising means for terminating communication with the
second network in response to the page from the first network, and means for further
communicating with the first network in accordance with the first air interface in response to the

page from the first network.



to the page fromthe first network. 20. The wi rel ess comruni cati ons device
of claim 12 wherein the processor is further configured to stay registered
with the circuit-switched network when the wireless comunications device
noves froma first geographic region to a second geographic region. 21. A

wi rel ess conmmuni cati ons device, conprising: neans for recovering information
froma signal received in accordance ww3h a first air interface on a first
carrier frequency, the first air interface being associated with a first
network; and neans for detecting fromthe recovered informati on a nessage
f.rom. a second g?t Wmi“ge ir%lgs% Cglgﬁl?ll’rl]l?at[(])%% € Hclé o?glla%g2¢&ﬁeorgi|n% ef‘firstvrvlle\tb{lmlile second
air interface differen romthe T1Tst alr o TAterface and operatling on a
second carpmprise§ & eiguirseytichbidinebroekindfthosecerienefwarks tomaised epacketagitdrdy. 22. The
Wi rel ess %otmTﬂ(ni cations device of claim21 wherein the nessage fromthe
second nef\d! “conprises a page fromthe second network, the wreless
communi cations device further conprising neans for comunicating wth the
second network.in r onse to the page.in ccordance with the second air
interface. 23. 2%"he &ﬁ‘?‘@irég? ceﬂmﬁgl’f’gf fgire ogélﬂinbglaﬁger‘&lf‘é'?"thr??ew]f her

conpri si NGoMp@RSa patket-sue@RddtietigorR altBhié &génd ebirk Bemprisesd ciRk@itwRitkheahen

comuni cating with the second network, the nessage being sent through the
second ai MtQfker face. 24. The wirel ess communications device of claim 23
wherein the first network conprises a circuit-switched network and the
second network conprises a packet-sw tched network, and wherein the nessage
fromthe first2het wirRetksaf cpmmanigations somprisdngyi r el ess  cormmuni cati ons devi ce
further conpri si . : i i Al catd i d
netvork i n T es Sonaure R Sighdt ol FOh (o MR B Ardtallct Redubly RAERN
further @ewsansiveak traysulariben stasion jiry aspordecowitk aifinst air dderdigeicedwi t h the first
air interface | RS, I t .. The
Wi rel ess comh??:sgnﬁlgggﬁlgé%g%fer&gf S%%g(??é‘égﬁl R’%&e‘% JHF ﬁhrg T s{sgﬂeet%%rtﬁﬁw

conpr i ses sabsciilrec stationgthrotgththe firse ainvontdefags) thetsheond ectonck beatgmosdeiaedipthiases a
packet - sw tc%hgd .nrtle%av\ocr“ﬁ‘ rm%tGﬁrm']l' eﬁ%raﬁ,:l. SERdelyn ni_cations cgl%vi ceerof claim 21
wher ei n t REFT FEIREEWork conprises a"ﬁacalge?-sﬁe?alﬂ%%n%%et WOrRTERd the
second netfwqudicEdiffprenisfeen thedirst catrier faguereihed

28. The method of communications of claim 27 wherein the transmission 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;



network. 27. A nmethod of comrunications, conprising: transmtting a signal
froma first network over the air on a first carrier frequency from an
access ne subscri ber station in accordance w ' i r
i nt erfacel;mgn 4li'ér)]gﬂssm' tting a nessage froma second net \t/‘\’gérajsg{’/oélrﬁ?ﬁe air
fromthe access network to the subscriber station through the first air
interface, the second network being associated with a second air interface
different fromthe first air interface apd operating on a second carrier
frequency different fromthe first carricer frequency. 28. The met hod of
communi cati ons. of ¢l diffefufii kB il SubIABSMsBHAN My L0%ng BRI Afion
conprises routing the nessag rom the second Network 16 a second access
network, acmhtrollam teeess doronpidantifics So BEHpur dontrawii BRioRs Sthsa peeksvyviitche®. The'
met hod of cl aim 28 wherein the nessage conprises a page fromthe second

net wor k, t hBCTHEE BELT Bt HESCTERGRpYAtON oY esa it the isrepng ScasBRBIcsIegial e om t he
second network., Q¥ehed R&wakE béihg %WthE'xﬁtetﬁﬁvng s@c‘b‘ﬁﬂ%ﬁ.i%m Jﬁ;fg%g{ ﬁgﬂ the . '

subscri ber Station in accordanc second air I nter oW ng
t he page. 30rst #ir me¢rfrgd, ofd thoraquest being drssmittedphrosginde firstairsmetfadengnd si gnal

froma circuit-switched. network thro a first base statiqgn _contrqgller to
a subscriber station ?ﬁ’e&r@df’mg%\#?H’easef"i”]‘@i'?sﬁﬁ‘iat’?’hf‘@}t’?ogerefr%iq’%gfsﬁe
subscri ber pgbat@th POH@SId " R)msﬁgﬁdrf She GRAGH@REIHNE 8GR Ntht OpRk&EGARHed
geographi c regi on; WD 2004/ 057815 PCT/ US2003/ 040414 32 transmtting from

the subscribddwodtation to a second base station controller a request for an
identifier to support communi cations with a packet-switched network after

t he subscriber station noves into the second geographic region, the

packet - swi t ched Akt wolhe baitheyd #f cddinadedvhertih the smbsaribenistatipmtesintos a

different fromthe first aiyg interface t he request bei tran m'tted
t hr ough thed?]i"fag CaMECHAR e“y‘lﬂbéh? pﬁf}&e “P&’PF‘?@PE‘@"O %fagrﬁﬂ'i"f“b‘ﬁ %@mtﬂ’(? Eégéond
base stati 0edpRiphicOkdg@on fté Ot t eQodd eEberaplas Gefionl iafd WML Otht EfdrthaBbRPOr t
the communi cations with the gacket-swltc ed network. 31. The nethod of

cl ai m 30 whet@svedthyeths tssend base splian ontredien (rarh shea firs desm piatien Aoricallesn wi t h
the packet - gyl ehe q‘nﬁﬁfa‘ﬂ@ﬁé( tfe d&mgﬁvggmfe'é@&ﬂ Lh fthé ﬁ)tacket-switched network

through the second base station controller while the subscriber station is receiving the

signal from the circuit-switched network in the second geographic region.

32. A method of communications, comprising:
transmitting a signal from a packet-switched network through a 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,

—

the base station controller being located in the first geographic region;

transmitting from the subscriber station to the base station controller a
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 reguest 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.



geographic region to the second geographic region, and wherein the
information retrieved by the second base station controller fromthe first
base station controller relates to naintaining the dormant connection with
t he packetwewim®atsds net wor k through the second base st @dTais2esnuedd | er
whil e the subscriber station is receiving the signal fromthe
circuit-switched network in the second geographic region. 32. A nethod of
comuni cati ons, conpri sing: transnitting a signal froma packet-sw tched
network through a base station controlP&r to a subscriber station in
accordance with a first air interface while the subscriber station noves
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