WD 03/ 069942 PCT/ US03/ 04338 1 W RELESS COVMUNI CATI ON DEVI CE OPERABLE ON

Dl FFERENT TYPES OF COVMUNI CATI ON NETWORKS BACKGROUND OF THE | NVENTI ON

Fi el d of woa3keéwwenti on [ 1000] The present invention rel at eeTgsngo4B8y to
Wrel ess Comruni cation Devices (WDs), and nore particularly, to such a
Wrel ess Comuni cation Device capable df operating with different types of
communi cati on networks. Background Art  [1001] As nobil e conmuni cation
systens becomre WHRERESSICOMMUBICATION DEVICEOPERABLE®Nr and nore
sophi sticated service have grown. To nmeet the capacity needs of nobile
Communi cati on PIREERENICTVRES:OF GOMMUNICATION NEBVMORKS

communi cati on resource have been devel oped. The use of code division

mul ti pl e access (CDMA) nodul ati on techniques is one of several techniques
for facilitating communi cgAERGROUND OF THEEINVENTIENGT ©of system users
are present. O her nultiple access communi cati on system techni ques, such
as tine division nultiple access (TDMA) and frequency division nmultiple
access (FDMA), ,are known jin the art. However, the spread spectrum

nmodul at i o%@gfﬂﬁaﬁgnﬁ?" has significant advantages over these

nmodul ation techniques for nultiple access comuni cation systens. [1002] The
use of CDMA techniques in a nultiple access conmunication systemis known
in the art [H0A0]i s The eresand invenlics. retates generallpda , WoglesssGommurieation 3,

SATEL LI TE B hesalrtidh, st el ol i 5eh o oteles Ghathapeqtll *= M

present i npRIVidedthpabieotigserating Wiﬁ@@m?qws%fidmmuuﬂchﬁ@h PebreIRS S
comuni cation systemis further disclosed in U S Pat. No. 5, 103,459,
i ssued Apr. 7, 1992, entitled "SYSTEM AND METHOD FOR GENERATI NG SI GNAL
VWAVEFORMS | N A CDVA WD 03/ 069942 PCT/ US03/ 04338 2 CELLULAR TELEPHONE
SYSTEM', al so assigned to the assignee of the

Background Art

[1001] As mobile communication systems become more prevalent in society,
the demands for greater and more sophisticated service have grown. To meet
the capacity needs of mobile communication systems, techniques of multiple
access to a limited communication resource have been developed. The use of
code division multiple access (CDMA) modulation techniques is one of several
technigues for facilitating communications in which a large number of system
users are present. Other multiple access communication system techniques,
such as time division multiple access (TDMA) and frequency division multiple
access (FDMA) are known in the art. However, the spread spectrum
modulation technigue of CDMA has significant advantages over these
modulation techniques for multiple access communication systems.

[1002] The use of CDMA techniques in a multiple access communication
system is known in the art and is disclosed in U.S. Pat. No. 4,901,307, issued
Feb. 13, 1990, entitled "SPREAD SPECTRUM MULTIPLE ACCESS
COMMUNICATION SYSTEM USING SATELLITE OR TERRESTRIAL
REPEATERS", assigned to the assignee of the present invention. The use of
CDMA techniques in a multiple access communication system is further
disclosed in U.S. Pat. No. 5,103,459, issued Apr. 7, 1992, entitled "SYSTEM
AND METHOD FOR GENERATING SIGNAL WAVEFORMS IN A CDMA



present invention. [1003] Presently, there are many different types of
communi cation networks offering services to users. Sone types of

comuni cavpDos/oeminor ks are optim zed for providing both worasoznedss
relatively slow data-rate data services_to a user. Such comunication

net wor ks i nclude networks operating in €accordance with International
Standard (I'S) 2000 (that is, 1S2000) or the G obal Systemfor Mbile
(GSM) ComGRLEALATN STELERHENES , SYSTEM argls@ . assignesk to dhaecassignes aft ther
types of comunication networks are optim zed for providing efficient,
relatively Tﬁsﬁﬁig}ﬁgﬁor&acket data services to the user. Such comunication

networ ks ipgosje HPraBeR, ah&irt gre( ARy diftéredi KiedPsi crhmM@inidation GredWeaec e
with | S-856 comunication standards, for exanple. [1004] The user typically

accesses veifedngnsgryicesata usersi c P8 syPpat el cammunication netwasks apes of

comuni cat j Qf a ) - nal r r ' S a

Wrel ess CORTRERE SouiabBt VR ond SHENEM sickl SoBHHHE o Sfafi @

typically gapsble oSuemetammgication amdtwoskse inglieeonetworksu ropeadiiran in

network, such as with an |IS- 2000 network syste or, | ter nativelé/, wi th an
aglp@ps, I%@g lob

| S-856 net ABFAO3PSe Wit Imeshatioiias SRR dbrAIN0 G OYeribe Global
I ndi vi dual é}g%t%mbﬂmdm@ éﬁg e‘a@ima&% nstaﬁﬁwd%?sfoﬁ Axaffpidisedn fer both
rks. a t y

types of co ni cati on netwo resul t, e user nm eed to use
mul tiple, ditfelémand; oWeDtysémof domrunisationiatvarks ate bptimizetkeion provitingd

' i | abl , the diff t networks. [1005] Theref t i
heed for aSRESaaRuelT NEtpEeeh Pl AR <abUGes OndngnDuSt  faiBnt -
types of ngsmailficatidhensioris %I@Hé‘ﬂ{@hmé Fte t(FOR)\VEEWrks opRFatHgZRd

voi ce and data services associated with the different t¥pes of networks.
[ 1006] A paeccrdasce\pithi|S-85Gteamupicativatstanddrdsplor gxamgleon battery power.

et e COURICsi Bie. TP ohiEANEReeRRE e SRR SaRloasc AledhieB =Y
m ni mze Wyith WpeWalffedentstypaki 6 compturtbaticrk hetwiorke ddieg \WChbisile esiyninal
lifetime. Therefore, in addition to the above-nentioned need to operate a

si ngl e WeDlrefererd feharein as geWitslesr Gasmunicatian Opvce, (NGRYed Haveayer.o
operate thg, \Wldiohd vEBYeLre \PpI0 et mIE Gt d5Pali 338 only one type of

communication network, such as with an 1S-2000 network system, or
alternatively, with an 1S-856 network system. Therefore, such conventional
WCDs do not individually provide optimized communication services to the user
for both types of communication networks. As a result, the user may need to
use multiple, different WCDs should the user wish to utilize the optimized
services available on the different networks.

[1005] Therefore, there is a need for a WCD capable of operating over the
above-mentioned different types of networks, thereby providing a user of the
WCD with optimized voice and data services associated with the different types
of networks.

[1006] A portable WCD is typically capable of operating on battery power. |t
is desirable for such a battery powered WCD to have as long a battery lifetime
as possible. In the past, much effort has been expended to minimize WCD
power dissipation, thereby extending the WCD battery lifetime. Therefore, in
addition to the above-mentioned need to operate a single WCD on different

types of networks, there is a related need to operate the WCD .in a power



3 efficient manner ained at conserving battery power, and thus extending
the WCD battery lifetime. BRI EF SUMVARY OF THE | NVENTI ON [ 1007] The
present iwo@sbeom i s directed to a hybrid access term nal pCaluso3/ 0438 err ed
to as a WD) capabl e of operating over different types of conmmunication
net wor ks, and a nethod of operating t he3WCD on the different types of
networ ks. An exenplary WCD of the present invention operates on both

| S-2000 andffic®rigeaneemaitked adnebrisening distieryfoawere andythusnextandiogf the

between th t t . of networks. Such capabilities enable the exenplary
WCD t o proW@B %ﬁe&iﬁf%i‘m% and short nessaging services on | S 2000

networ ks, and also to provide high speed packet data service on |S-856
networks. By supporting services on both tﬁ es of networks, the WCD

enabl es the user of the BRIER SUMMARYEOME Edél’vﬁﬂ)'ﬁlghbl e services for

voi ce, data and short nessaging, while also enabling network operators to
realize the network capacity benefits that are achi evabl e by overl ayi ng

| S-2000 anphg0#]856TIsy presant inventionf iswdiredtetisto @Hybiidzaccdser tefrméndl Yaksoof
services provided. The primary design drivers for the above-nentioned
i nt er - syst E9fPBper 40i 88 Y\Wéghyfi?fﬂ lencef | ReratiBgt uer f differRatndypgsi 09is]
Support 'S'?@r%%ri{c?étib% ﬁ&WdrE&Sar?d"ﬁ Moh%f%ﬁ&ﬁiiﬁ@tﬁé‘%éo Wﬁ@glﬂ&gent L
services at any tine, mnimZe call,setup ting; Xi m zé networ capacity;
and maxi m #pesodii hetwsirksndAn exemplary WIGR of ithg graserr inveoteeT opeddédlonThe

WCD of th o ti ' bl f. estalblishi dat '
both a {11 2P ERwoPR FatdR i HREVARS0800E: srae Sl RPN EHO g
data servi pgfivecH thedeSRRPHPes i HollolkSY COUES capabiftid>Enaisik WhE FoxenfpiRROr L ng

e
packet data services. According to a method of the present invention, the
WCD acqui r ¥CPHe provide vomewdata ascthdhommiessaging geryiceg ahl&n2e00 oetwarks, fir st

net wor k. Next, .the WD establishes a data, session an I rst network.
Next . the B85 2 dewouER AR PR, Packi tel¥ Fufite 20 [5'Be0 felyertt) 16
response t guglsdrAgisedvitdson date §ipesidi acWbikgammeswaD ehaBledah@ uséessihen from
the first network to the second network, thereby establishing the data

sessi on onWGR tedeslice tha hestieossitie sepdcasafos voisss idata ped SHOEHNPS$RANGN
while also enabling network operators to realize the network capacity benefits

that are achievable by overlaying 1S-2000 and 1S-856 systems, each of which is
optimized for the type of services provided. The primary design drivers for the
above-mentioned inter-system operation of the hybrid WCD include the
following:

[1008] Support 1S-2000 voice services and mobile directed short
messaging services at any time; minimize call setup time; maximize network
capacity; and maximize mobile standby time by conserving battery power.
[1009] The WCD of the present invention is capable of establishing data
sessions on both a first network (such as an 1S-2000 network) supporting voice
and data services, and a second network (such as an 1S-856 network)
supporting packet data services. According to a method of the present
invention, the WCD acquires the first network, and monitors a paging channel of
the first network. Next, the WCD establishes a data session on the first
network. Next, the WCD detects a request for a packet data service.

[1010] In response to detecting the request, the WCD hands-off the data
session from the first network to the second network, thereby establishing the
data session on the second network. Once the data session is established on



WO 03/ 069942 PCT/ US03/ 04338 4 the second network, the WCD detects a
dormancy of the data session corresponding to a predeterm ned period of

ti me duriwgQ osém data i s not being exchanged between t hecCWBozaond3g he
second network. The WCD initiates a Dual System Dormancy Tiner in response
to detecting the dormancy. The WCD nonftors both a pagi ng channel of the
first network and a pagi ng channel of the second network in response to
det ecti ng thee s¢epndnogtworkerihe t WCI\Chetectmia ctaamamcy ohdhéi data sesgionk

agi ng channel when the dormancy:-tiner. expjres 1011) . According, fo an
anect of Picessating ' asraR BT nadBeas EE bR Lult s gl bEPRbReEh: ng
the data sggsHatigedbétiRen thet WTT widkthnsed®mrnAefwitk. dEieYTCDinitiaged aquest
for the packet data service (PDS). The WCD al so includes nmeans for

handi ng- of Pugh&yatara Rexsangy Tinees trheegpanse teedftacking dherdormansynd Thet wor k

when the PR [ t . lesQ f

ot ect i g 1D G0 ikire Pouf & R pnaliRdrahe B8 AtigHEfy 2BRfHq Clnne
predet er m plethepsgdord wétwiorkiin tdspbndatta detediiy theidugmaxeha e, kies WED t he
WCD and the second network. The WCD al so i ncl udes a Dorrmancy Tiner, and
means for M@NIPER ianly tthe BrstnBswerki Raging nchansl nwlep o thee tdaimangy timer

dor mancy. WCD further includes neans for nonitoring both the paging
channel of "t'he 'first network and the pagi ng channel of the second network
in responspid] déieording tolen aspechnd yhe phesentindndion] thel Wi coesprises

responsive to th r nmanc imer, for nonitqri ly t first k
pag!ong anﬁ‘r?élnsvxﬁé @%?ﬂ@%hﬁé mﬁ]gﬁtaﬁsﬁé?'o@x@i’ Sélg r}ﬂfﬁgﬁ O’Rfﬁﬂ%ﬁe%{gg vv;)r of
the pr esenaeﬂe@i{ﬁ@?th@nré@e%t GBFRHE epadked HaE sé’r"vil‘_éu‘(?PDS?.”p'Thé' WICB aRgput er

usabl e medi um having control |ogic stored therein for causing a processor
of the wcOncludesnmeanstfne hagdingseft the data skesiondmmdhedpabnetwdrk to the

establishipng data sessio e firs r rtin | ce and
data servi %_ org]f]aef%cg s%@%'ﬁgﬁ%?tﬁ%rréag%%p'arcﬁqtgééggctg?w@ﬁg}sgeﬁ\?}/u?g . The
control | ogieangoiPrdei@stirlg s deRBHEE of rthé dddth esgisidl aBreSPSIRIING aostheor

causing the processor to establish the data session on the second network,

second conpigdetermingdmeasios ehtin thiddatadasnetobeipguexchgnged between the
-WCD and the second network. The WCD also includes a Dormancy Timer, and

~means for initiating the Dormancy Timer in response to detecting the dormancy.
The WCD further includes means for monitoring both the paging channel of the
first network and the paging channel of the second network in response to
detecting the dormancy. The WCD also includes means, responsive to the
Dormancy Timer, for monitoring only the first network paging channel when the
Dormancy Timer expires.

[1012] Another aspect of the present invention is a computer program
product comprising a computer usable medium having control logic stored
therein for causing a processor of the WCD to control the WCD, such that the
WCD is capable of establishing data sessions on both the first network
supporting voice and data services and the second network supporting packet
data services. The control logic comprises first computer readable program
code means for causing the processor to establish the data session on the
second network, second computer readable program code means for causing
the processor to detect the dormancy of the data session corresponding to the
predetermined period of time that data is not being exchanged between the
WCD and the second network, third computer readable program code means



the processor to detect the dormancy of the data session corresponding to
the predetermned period of tinme that data is not bei ng exchanged between
the WCD wodsbbmssecond network, third conputer readabl e pcegrsaiv4esie neans
WO 03/ 069942 PCT/ US03/04338 5 for causing the processor to initiate the
Dor mancy ti ne-out period when the dornéncy I's detected, fourth conputer
readabl e program code neans for causing the processor to nonitor both the
pagi ng chafferetausing riae foroeessesttaoinkiate e tPeMARNPYNEMeteinegriast whea ¥econd

Code. means PBPAfads rEENecs (EEECh T pue fBednble” siBgR ader BT i k2
pagi ng Pha@aﬁéin?hﬁé &rb@e%rfmﬂﬂbnﬁémmuﬂhe peeging@ &haxper e thel fifsthedlgrk
definitions [1013] rmant node - a data session is active but no air-1link

resour ces and thepagieehanned ohthegesend aewask whantheglormageyds detectedr ni nal

capabl e of Mol Y | '

etvor ks, SdMiCaEpyBEu¥adibiPbropiath <08 hRa® o astiEle biRERR 1o, oy
W rel ess pasdeitor datly ther first eetwotknphgigy. chdrinEl 6/hérs-tR6 ODorman@n tavedoditor
spread spectrum communi cation systens. [1017] |1S-856 - standard for high
speed spr eRENQYEXPYEH packet data systems; also refers to HDR [1018] PDSN
- packet data serving node. [1019] Slotted operation - WCD idle state
operation that enables inproved power conservation. [1020] Radi o Access
Net wor k ( RARIMs andadfinitiinsor second network over which the WD can

communi cate, such as an |1S-2000 network or an | S-856 network, for exanple.
[ 1021] Uni cast Access Termnal ldentifier (LIATI) - the UATI is a unique
nunber t haf1018]as MHemeshttrAolidie 2V§dlaBesaionst Wetite betab AslimOrdsdufdes aet wor k
system upon the establishment of a new session between the network and the
WCD, to ideasipngdi he WCD over the course of the session.

[1014] Hybrid access terminal - an access terminal capable of providing

service on first and second different types of networks, such as 1S-2000 and 1S-
856 networks.

[1015] HDR - High Data Rate wireless packet data service technology.
[1016] 1S-2000 - standard for spread spectrum communication systems.
[1017] 1S-856 - standard for high speed spread spectrum packet data
systems; also refers to HDR.

[1018] PDSN - packet data serving node.

[1019] Siotted operation - WCD idle state operation that enables improved
power conservation.

[1020] Radio Access Network (RAN) - the first or second network over which
the WCD can communicate, such as an I1S-2000 network or an 1S-856 network,
for example.

[1021] Unicast Access Terminal Identifier (UATI) - the UATI is a unique
number that is assigned to the WCD by a network (such as an 1S-856 network
system) upon the establishment of a new session between the network and the
WCD, to identify the WCD over the course of the session.

[1022] Data Rate Control (DRC) channel - a reverse-link physical channel
defined as part of the 1S-856 physical layer and used by the WCD to indicate to
the network (for example, an 1S-856 network system) a maximum data rate the
WCD is able to receive at any instant in time.



[ 1022] Data Rate Control (DRC) channel - a reverse-link physical channel
defined as part of the | S-856 physical |ayer and used by the WCD to

i ndi cat e wo o3bbs4net work (for exanple, an | S-856 network ®¢IESNY/04E38TAXi Mum
data rate the WD is able to receive at any instant in tinme. WO 03/069942
PCT/ US03/ 04338 6 BRI EF DESCRI PTI ON OF ¥HE DRAW NGS/ FI | GURES [ 1023] The
features, objects, and advantages of the present invention will becone
nore apparent fromthe detail ed description set forth bel ow when taken in

the same or si mi | aPFUFBiRSCRRTiyk THERRAVINRRIFEIRES 7o ' 17T o
bl ock di agram of a network environnent in which a Wreless Comruni cation

Device (WCD) of the present invention can operate;, [1025] FIG 2 is a
bl ock di agit23df tThe Yeeturesombiats, and pduaslages®f the present investioatwidn of

11 Toz7y Brerta RErechnrshn i 6 <Bheiuestar ol REECH Rebb riertiaen oo
of FIG linoforjofctdn Withithétdrawmgsrih vaidh dikeereterdnoe ichardctescdedefy the t he
exanple network environnment of FIG 1; [1028] FIG 5A is an exenplary

timel i ne osamemrsintaceienatathroughayt andiwkereifiet work of the environnent of

FIG 1; [1 Fl LS i | f - | otted
operatio% @ﬁ#rs%lgﬁéﬁggc%ﬁ[ﬂoﬁé%raéyo %rﬁ{eétgﬁ\rll?reg\r?ﬁgﬂﬁié@# |ﬁ?’@'\%ﬁ‘ a[ 2038]
FIhG V\gD i sfwlzifdlesdithuwraoatdﬂn Bevitlaggﬁil% dﬂme-mesmihveerntir?rrmn?pmate] vvh: ch
t he o) n_aqperate; i,s a flowhart of an exanple
met hod of [1@-053&%&2“&& b?lﬂ%kd TBPfﬁ?QC;WéD\MQT’ﬂ FHSrg and second ™

di fferent 10281 ngAG]?tsVi@ralﬁﬁllﬁtréti}&ﬁ df4akioud ekuRipke Sﬂéﬂa;tiggﬁﬁ@b!e%fstﬁe@ in6;

[ 1032] FI l'ow chart of an exanple nethod o WCD i nter-system
handof f fr amembiy oft thedVwd) &f Fig.al;second network of FIG 6, according to a

rethod o LI IFIE A0R14 Bnbdi 3 ah! Rantpid madd ddpeilihg 1fd witp ! ©
FIG. 1 on one of a first network and a second network included in the example
network environment of FIG. 1;
[1028] FIG. 5A is an exemplary timeline of WCD slotted operation on a first
network of the environment of FIG. 1;
[1029] FIG. 5B is an exemplary timeline of WCD dual-system slotted
operation on first and second networks of the environment of FIG. 1;
[1030] FIG. 6 is a block diagram of an example dual-network environment in
which the WCD of FIG. 1 can operate;
[1031] FIG. 7 is a flowchart of an example method of inter-operating the
WCD of FIG. 1 with first and second different types of networks of the dual-
network environment of FIG. 6;
[1032] FIG. 7A is a flow chart of an example method of a WCD inter-system
handoff from a first network to a second network of FIG. 6, according to a best
case handoff scenario;
[1033] FIG. 7B is a flow chart of an example method of a WCD inter-system
handoff from a second network to a first network of FIG. 6; and
[1034] FIG. 8 is an example operational state diagram for the WCD of FIG.
1.



handof f froma second network to a first network of FIG 6; and [1034] FIG
8 is an exanple operational state diagramfor the WD of FIG 1 . WO

03/ 069942vB@3H&9808/ 04338 7 DETAI LED DESCRI PTI ON OF THE | RCENEhEN3L035]
The present invention is described in the context of a WD capabl e of
operating in digital only environments, or in conbined anal og and digital
environnents. The WCD architecture and operati on described below is

appl i cable to code di \DETAHL-ERDESCBIRHON OF TORANUENTHONON as wel | as
other digital comrunication formats including TDVA, FDVA, GSM etc.

Exanpl e WCD Architecture and Basic Operation [1036] FIG 1 is a block

di agr am of [msqxaHMee%berVeﬁﬂdm [sOdeBNbed AP thelcoMBKESF @ WEDIdapadrCes S
term nal, such’as an of the present invention can operate. brid

access ter apeetingon idigital ey c apuinermentso st it iGegntinedi analogi andr digitak ypes

ve 202) e SVEaMRERsEa 876 oD AtiEETRe B0 PRerate  RRG e BB Bance
with a firappkeibl®to eoaurvisiahi moltipleanocasds( Cmfz\)lopeaalnbrt aewelV&® otldy2 may
comruni cat e on/vmth a_second network op eratl ng in accordance with a

second, di firgétabe@mg&{mQﬁtloedﬁfmmsaa@lvawgsT%Mé\a GMA| 55, @igenpl ary
conflguratlon of WCD 102, the WCD 102 can provi de voi ce, data, and data
nmessagi ng services to a user of the WCD 102 over networks operating in
accor danceEwxatripld B/QD Xrchitectder aisd BasicaOpleration, WCD 102 can provi de packet
data services to a user of the WCD 102 over networks operating in
accordance wth | S-856 standards. For illustrative purposes, the present

invention p?os es )P adis! N bjdek i bf ah MERPIE hetRSAcEhirfentSoER0 and

| S-856 ne s. However, it is To be understood that the present
i nvent i on idiaioa hybridi acsess desuionl, isuchsas an WEDh&02mf e presant invention

of et wor kEah ORBTaIE yDE i Pre BNERE g A W A EaPhERCd HefRind WA | o7

st andar ds, dfffere@gpBs ©f doh¥AGhicAGbh HEiweAd. OR9bAd aceessaeimiphl 102 (also
above- rrentloned first and second different types of networks, and is al so

capabl e of refararig-ast WG t1923 flanscommunicate on/with a first network operatlng in
accordance with a first set of communication standards, and in addition, WCD

102 may communicate on/with a second network operating in accordance with
a second, different set of communication standards. In an exemplary
configuration of WCD 102, the WCD 102 can provide voice, data, and data
messaging services to a user of the WCD 102 over networks operating in
accordance with 1S-2000 standards. In addition, WCD 102 can provide packet
data services to a user of the WCD 102 over networks operating in accordance
with IS-856 standards. For illustrative purposes, the present invention is
described in the context of WCD 102 operating on 1S-2000 and 1S-856
networks. However, it is to be understood that the present invention is not
limited to such illustrative networks. Other configurations of WCD 102 can
connect to and operate on other combinations of networks, including networks
operating in accordance with GSM standards, for example.

[1037] WCD 102 can operate on each of the above-mentioned first and
second different types of networks, and is also capable of handing-off data calls
between the first and second network, in the manner described below. These
capabilities of WCD 102 enable a single access terminal (that is, WCD 102) to



between the first and second network, in the manner described bel ow. These
capabilities of WCD 102 enable a single access termnal (that is, WCD 102)
to WO 03/W6934&9PLCT/ USO3/ 04338 8 provi de voi ce, data andPshamsp3/msssagi ng
services on the first network, and also_ to provide efficient, high-speed
packet data services on the second net wlr k. [1038] Wth reference again to
FIG 1, exanple environnent 100 includes a conputer 104 coupled to WD
102. The upBNidamMoigecdata and shedmessaging $e1vigeR abiheulirst netwprk,synrd algo100

Stati on 108 ORI EficRT 285 sheRa Bk Brnts o e BECIRLRUAR . Ton
standar ds Ff(ms exaNph&efdrénéd@gainoo FIGE 15 axanthble @rwironimeat i100 iatladdends
(for exanple | -856& Net wor ks 108 can inc|lude the Public Swtched

Tel ephone semagiad | PEToQUPIed) tei WD PHd et TRRI Y387 BaMaAGEESRetMEr RQIVIGaSe

| nt er net, | ce

win the 1 30 sORpUREI L SRenflodaieiiniRdel S R Bhfion Top ORRIKAICY

oper at e i nmattipe theneerksi 108. t Bases efatiod 106hoperatest incatcerdanter with either the

termnals 110 and data term nals %ﬁle, such as con%ué r/serve rs, can be
ghfo 0826

connect ed tIt p£oEBYAICANEN 1 §ANARN he%8MELe.1 Q399" \ien $EPR% t o
dat [ ; ' OB |
S e sy el ot Mg e Ao

serving no I'n networks 108. A PDSN routes
recei ved f Pablib®Bwitcheat Telephoet Network p(B¥SIpy)i, aneltipket Racket Gwitehed Diatea

tworks 108 d thus,, to.a destinatian devi ter, 112).
Addl 1 onai NSRS, BRETMetihte ahisid, BfacRBecS bibe 1 i T8 HReTEeshln s
conput er 13gdordange @R the dirdtoEoMEanicitiont StaBaagisstaid eRe l&Bmoré 164 VWCD
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traffic channe
routes data packets received from base station 106 to an appropriate data

network in data networks 108, and thus, to a destination device (such as
computer 112). Additionally, the PDSN routes data packets from a network
source (such as computer 112), and destined for WCD 102, to base station 106.
[1040] WCD 102 inter-operates with base station 106, and thus with
networks 108 and terminals 110 and 112, over an air interface 120 between
WCD 102 and base station 106. Air interface 120 operates in accordance with
the first or second communication standard depending on whether base station
106 is part of the first or second network. In an exemplary configuration, air
interface 120 includes a pilot channel 122 transmitted by base station 106, a
paging channel 124 transmitted by base station 106, a forward-link traffic
channel 126 transmitted by base station 106, and a reverse-link traffic channel
130 transmitted by WCD 102.

[1041] FIG. 2 is a block diagram of WCD 102, according to an embodiment
of the present invention. WCD 102 includes a transmitter-receiver (transceiver)
section 202 coupled to an antenna 204. WCD 102 also includes a controller (or
a plurality of controllers) 206, a memory 208, user interface devices 210, a data



130 transmtted by WCD 102. [1041] FIG 2 is a block diagramof WD 102,
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WCD 102 also includes a controller (or a plurality of controllers) 206, a
nmenory 208, user interface devices 210, 9% data WO 03/ 069942 PCT/ US03/ 04338
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f unct i ons. overall operation of WCD 102, and executes computer programs stored in
memory 208. Memory 208 stores the computer programs along with
information necessary for the operation of WCD 102.
[1043] Transceiver 202 includes a modem 230 coupled with a transmit signal
processor 232 and a receive signal processor 234. Modem 230 includes analog
and/or digital modulator and demodulator functions for modulating and
demodulating voice and data based signals in accordance with the
communication standards associated with the first and second networks,
mentioned above. For example, modem 230 provides voice and/or data signal
formatting, encoding, interleaving, modulating functions, and decoding, de-
interleaving, and demodulating functions.
[1044] Transmit signal processor 232 includes digital and/or analog signal
processing components for frequency-up converting modulated data from
modem 230. Transmit signal processor 232 provides a transmit signal 240 to
antenna 204. Antenna 204 provides a received signal 242 to receive signal
processor 234. Receive signal processor 234 frequency down-converts
received signal 242, and provides a down-converted received signal to modem
230. Antenna 204 transmits signals to and receives signals from base station
106 over air interface 120.
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processi ng conponents for frequency-up converting nodul ated data from
nodem 230v0TB/aésom t si gnal processor 232 provides a transeCr/usiyouass 240 to
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processor 234. Receive signal processor 1334 frequency down-converts
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identifying operational state related events used to transition the WCD 102 from
the current operational state to the next valid operational state.

[1047] When WCD 102 establishes a call/connection with a device
associated with networks 108, such as with one of voice sets 110 or data
terminals 112, the WCD 102 establishes and maintains information relating to
the connection in connection/session record table 306. Such information can
include a network server address for the terminal/server with which computer
104 (connected to WCD 102) is currently exchanging data, for example. Such
information can also include a UATI assigned to WCD 102 for a current data
session.

[1048] Controller 206 dynamically configures transceiver 202 according to
the operating mode required of WCD 102. Controller 206 configures transceiver
202 based on information stored in memory 208, including information in system
and state tables 302 and 304, for example. Therefore, controller 206 can
configure the transmit and receive frequencies of WCD 102, and the receive
and transmit signal processing modes, in accordance with first and second

network communication standards.
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420, WCD 102 establishes a call connection between itself and a called-to (or
calling) device coupled to network 108, such as terminal 110 or 112.
Establishing such a call involves an exchange of signaling information between
WCD 102 and base station 106 over air interface 120. Once the call is
established, call data (that is, voice data or computer data) is exchanged
between WCD 102 and base station 106 over traffic channels 126 and 130.
This is referred to as an active air interface link.

[1051] At a next step 425, the call connection is cleared in response to a
local request to clear the call received from the user or from such a clear

request from the called-to (or calling) terminal associated with networks 108.

WCD Operational Overview

[1052] As mentioned above, WCD 102 can operate in different operational
states. An exemplary set of primary operational states includes the following
states:

- idle, no system acquired;



established, call data (that is, voice data or conputer data) is exchanged
bet ween WCD 102 and base station 106 over traffic channels 126 and 130.
This is rwbesoweddst o as an active air interface |ink. [105PCTAtSom0438Xt Step
425, the call connection is cleared in yesponse to a |ocal request to
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further described below. To optimize the use of the air interface resource for
packet data service, WCD 102 is only assigned air interface resources (for
example, traffic channels 126 and 130) when data needs to be transferred.
When there is no data to transfer, the corresponding air interface resources are
freed (that is, released) and WCD 102 becomes dormant. The data session
state (that is, operational state) is maintained by both WCD 102 and the network
(of networks 108, for example) while the WCD 102 is dormant to allow future
data transfers without requiring renegotiation of a new data session.

[1054] To maximize standby time while idle, WCD 102 performs slotted
operation as specified in the corresponding air interface standard (for example,
IS-2000 or 1S-856). Thus, when idle, WCD 102 can receive overhead
messages over the air interface at specified time intervals, and conserve battery
power by placing electronic components into a low power state when not
receiving.

[1055] When idle for long durations, WCD 102 performs slotted operation on
the 1S-2000 system only. This provides the standby time optimization achieved
by 1S-2000 slotted operation, and allows mobile originated and mobile
terminated 1S-2000 voice, data and short messaging services to be initiated
without any impact to the call setup time achievable by an IS-2000 mobile.
Initiation of a data connection that requires handoff to an 1S-856 system will
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simultaneous slotted operation on the 1S-2000 and 1S-856 systems may be a
service provisioning item.
[1058] When active on an 1S-856 system, WCD 102 continues to perform
slotted operation on the 1S-2000 system to receive pages for voice or short
messaging services. During this mode of operation, WCD 102 periodically
tunes to the frequency of the 1S-2000 system to receive the appropriate paging
slot, and then tunes back to the 1S-856 frequency to resume the active data
session.
[1059] The types of handoff that WCD 102 may perform are the following:

1S-2000 to 1S-2000;

IS-856 to 1S-856;

IS-2000 to 1S-856; and

IS-856 to 1S-2000.
[1060] The details for handoff between systems of the same type are
addressed in the corresponding standards and are discussed no further.
Details for inter-system handoff will be described below.
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102 operates in accor dance with the I'S-2000 requirements for slotted
oper at i on. represent time-periods when WCD 102 is frequency-tuned to paging channel

124. During time slots 502a-502c, WCD 102 can receive paging messages
from networks 108. In the exemplary configuration of WCD 102 described
above, the WCD 102 operates in accordance with the 1S-2000 requirements for
slotted operation.

[1062] The 1S-2000 standard does not include support for identification of
neighboring 1S-856 systems (that is, second network systems). As a result,
WCD 102 may not have current information about neighboring 1S-856 systems
when attempting to handoff a data call to an 1S-856 system. If WCD 102 does
not have current information about neighboring 1S-856 systems when
attempting handoff to an I1S-856 system, the WCD 102 may need to search for a
local 1S-856 system and/or establish a new session on the IS-856 system to
complete the handoff operation. Alternatively, to reduce the time required for
handoff at the expense of standby time, WCD 102 may perform off-frequency
IS-856 neighbor searching to maintain current information about neighboring 1S-
856 systems.

1S-2000 and I1S-856 Dual System Slotted Operation

[1063] WCD 102 is capable of performing slotted operation on the first
network and the second network, simultaneously. This is referred to as dual
system slotted operation. For example, when dormant on an 1S-856 system,
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1S-2000 systemto be continued concurrently with the voice service.
to the 1S-2000 system to be continued concurrently with the voice service.
[1066] Since dual system slotted operation has a greater impact on overall
standby time than single system slotted operation, the time spent monitoring
both systems while WCD 102 is dormant is limited through the use of the Dual
System Dormancy Timer, mentioned above. WCD 102 initiates the Dual
System Dormancy Timer when the WCD 102 begins dual system slotted
operation. [f the Dual System Dormancy Timer expires, then WCD 102 hands-
off to the 1S-2000 system and begins 1S-2000 only slotted operation. If WCD
102 enters the 1S-856 connected state or hands-off to the 1S-2000 system while
the Dual System Dormancy Timer is active, then the dual system dormancy

timer is stopped and reset.

1IS-2000 Slotted Operation During 1S-856 Connected State

[1067] When operating in the connected state on an 1S-856 system, WCD
102 monitors the 1S-2000 paging channel in addition to sending and receiving
data traffic on the 1S-856 system. This allows WCD 102, with an active data
connection to the [1S-856 system, to receive incoming voice and short

messaging services on the 1S-2000 system.



[ 1066] Since dual systemslotted operation has a greater inpact on overall
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avoid a negatlve impact to the forward link capacity of the |S-856 system
WCD 102 wi bystest taarRitoe HneR000 peging phannel: By setting the DRe chanpeb®
NULL prior to tuning to the 1S-2000 system, WCD 102 ensures that the 1S-856
system will not schedule packets for that WCD 102 while it is monitoring the IS-
2000 paging channel. Upon returning to the 1S-856 system, WCD 102 will

resume normal DRC operation to resume the 1S-856 data connection.

Example Dual-Network Environment and Operation

[1070] FIG. 6 is a block diagram of an example dual-network environment
600 in which WCD 102 can operate. In the example environment of FIG. 6,
WCD 102 inter-operates with a first network, such as an 1S-2000 compatible
network, and a second network, such as a HDR compatible network. WCD 102
communicates with a first network (for example, 1S-2000 compatible) base
station 602 over an associated air interface 604. WCD 102 also communicates
with second network (for example, HDR compatible) base stations 604a-604n
over associated air interfaces 608a-608n.

[1071] First network base station 602 and second network base station 604a
are each coupled to a common PDSN 620 over respective communication
interfaces 622 and 624. Common PDSN 620 is coupled to a plurality of
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[1075] In response to the request, WCD 102 facilitates establishing a data
session between computer 104 and PDSN 620. WCD 102 exchanges signaling
information with base station 602 over air interface 604, and further with PDSN
620. This establishes a physical layer connection between WCD 102 and
PDSN 620, through base station 602. The physical layer connection includes:
1) a datalink between WCD 102 and base station 602 over air interface 604;
and 2) a datalink between base station 602 and PDSN 620 over link 622. Once
the physical layer connection is established, computer 104 and PDSN 620
negotiate with each other to establish a network layer data session 640 between
the computer 104 and the PDSN 620. An exemplary data session 640 operates
in accordance with a point-to-point protocol such as PPP. Establishing the data
session between WCD 102 and PDSN 620 includes establishing a logical link
between the PDSN and the first network (where the first network is also referred
to as a Radio Access Network (RAN)). The logical link is referred to as a PDSN
RAN-PDSN (R-P) link. A PDSN R-P link exists for each active data session
with a WCD (such as WCD 102) in the first network. Such R-P links are also
used in the second network (for example, the 1S-856 network system).



pagi ng channel of the first network, or alternatively, the request may be
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between WCD 102 and PDSN 620 over the new physical connection.

[1078] At a next step 714, data packets are exchanged between computer
104 and PDSN 620 over the second network, that is, in accordance with the
protocols established by the second network. The data packets are exchanged
over the physical layer established between WCD 102, base station 604a, and
PDSN 620.

[1079] At .a next decision step 716, WCD 102 determines whether air
interface 608 is dormant, that is, whether a dormancy of the air interface is
detected. This occurs when data session 640 is established on the second
network, but data packets are not being exchanged between WCD 102 and
base station 604a for a predetermined period of time. In other words, when the
data session is not active. The predetermined period of time is programmable
in duration. A typical predetermined period can be on the order of a second or
two. Base station 604a can signal dormancy to WCD 102. Alternatively, WCD
102 can make its own determination of dormancy, for example, by monitoring
inactivity of the air interface. In either case, WCD 102 detects the dormancy of
the data session corresponding to the predetermined period of time that data is



establ i shes a physical |ayer connection between WCD 102 and PDSN 620

t hrough base station 604a (that is, between WCD 102 and base station 604a
over air wotenémer 608, and between base station 604a andPcorusosioBSN 620
over link 624a). Then, to conplete the ﬁ;:ndoff, the data session is
transferred fromthe first network to tthe second network using an exchange
of signaling between WCD 102 and PDSN 620 over the new physi cal
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102 execut fgndhrk and a paging channel on the second network. That is, WCD 102

performs dual system slotted operation, as described above. Then flow
proceeds back to step 720. Therefore, WCD 102 executes the dormancy loop
while the air interface and WCD 102 are in a dormant state, and the Dormancy
Timer has not expired. If the Dormancy Timer expires at step 722, the flow
proceeds to step 730, to handoff.
[1081] WCD 102 can exit the dormancy loop at either of decisions steps 720
and 722. If at step 720, it is determined that the air interface is no longer
dormant, then flow proceeds to next decision steps 725 and 726, to determine
what condition ended the dormancy. At decision step 725, WCD 102
determines whether more data packets are to be transmitted over air interface
608a. If more data packets are to be transmitted over air interface 608a, then
flow proceeds back to step 714.
[1082] On the other hand, if WCD 102 determines there are no more packets
to be transmitted, then flow proceeds to a next decision step 726. At decision
step 726, WCD 102 determines whether:

- a call is requested on the first network, for example, over the paging

channel of the first network; or



dormancy | oop including decision steps 720 and 722, and a step 724. At next
deci sion step 720, WCD 102 determ nes whether the air interface is still
dormant. wboBheair interface is still dormant, then fl owpPprasesdss3t o next
decision step 722. At decision step 722, WCD 102 det erm nes whet her the
Dormancy Tinmer has expired (that is, d%}erm' nes whet her the Dormancy
time-out period has expired). If the Dormancy Tiner has not expired, then
fl ow proceeds to -srespndnetwark dS656) zaverags Nesbeimiosbr s t he pagi ng

channel on firnst. » ' rk.
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determ nessvégeﬁét?forrmém@bﬁ tBARK 9irst AEtRORC RE stdparnsan Wices! 1028 dricert
interface 608a. |If nore data packets are to be ftransmtted over air

i nterface @(Babasehetation 602 pand RIISNLG2K perfems a7 banddfi geh the s¢nonckt her
hand, if WCD 102 determ nes there are no nore packets to be transmtted,
then fl ow BFMéanQ'B{Og&‘ﬁgﬁt %ESWPQ?'on step 726. At decision step 726, WD
102 determ nes whether: - a call is requested on the first network, for
exampl e, over the paging channel of the first network; or WO 03/069942
PCT/ US03/ OEEBQB_\LQQ_%QEES m ) k (1S-856) coverage has been |lost. [1083]
If either case is true, then flow proceeds to a step 730 for a handoff

back to the first network, as will be described below. On the other hand,
if neither of theE:2000db1$-856 Handofiie, then flow proceeds to a return
step. The return step can return flow control back to step 704, 706, or
708.

[1085] At step 712 of method 700 described above, handoff from an IS-2000
network to an 1S-856 network is performed by WCD 102 to utilize the more
efficient 1S-856 network for high data rate packet data service.
[1086] To handoff from an IS-2000 network to an 1S-856 network, WCD 102
may or may not have to perform one or more of the following operations:
- search for a neighboring 1S-856 system;
- negotiate a new 1S-856 session with the 1S-856 network;
- negotiate a new 1S-856 UATI with the 1S-856 network;
- negotiate a new data session with the PDSN connected to the IS-
856 network; and
- transfer the PDSN R-P link for an existing data session to the 1S-856
network.
[1087] The time required to perform a handoff from an 1S-2000 network to an
IS-856 network depends on the combination of the above operations that are
required.
[1088] The scenario described above in connection with FIGs. 6 and 7
corresponds to a best case 1S-2000 to IS-856 handoff scenario, wherein WCD

102 has current information about the location of the local 1S-856 network, has
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03/ 069942 @/ US03/ 04338 21 an existing | S-856 session with a valid UATI,
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accordi ng tesmimal; best case handoff scenario. Wth reference to FIG 7A

the handoff operati,gn jNCltflfRq3B detddi'tRd 16688 neigof pilot;
- the time required to open a connection on the 1S-856 system; and
- the time required to switch the PDSN R-P link from the 1S-2000
system to the 1S-856 system.

[1089] The time required to tune to a specified frequency and search the
complete Pseudo-Noise (PN) circle for an 1S-856 system is approximately 0.5
seconds. Assuming that only one access probe is required to open a
connection, the time required to open a connection is approximately 2 seconds,
for example. The time required to switch the PDSN R-P link depends on the
implementation of the access network and the PDSN.
[1090] In the worst case, WCD 102 does not have current information about
the location of the local 1S-856 network, does not have an existing 1S-856
session with the 1S-856 network, and does not have an existing data session
with the PDSN that is connected to the IS-856 network. In this case, the
handoff operation comprises searching for an acceptable 1S-856 network,
negotiating a new 1S-856 session with the 1S-856 access network, initiating an
IS-856 connection, and negotiating a new data session with the PDSN. The
amount of time required to complete this operation depends, in par, on the
number of frequencies that must be searched to detect an IS-856 system, the
number of access probes that are required to open a connection on the 1S-856
system, the amount of negotiation that is required to establish a new session



tuning to the frequency of the 1S-856 network, a next step 754 of detecting
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have an existing data session wth the PIDSN that is connected to the

| S-856 network. In this case, the handoff operation conprises searching
for an accftA9]l e HBRFGront il 8,856neefaoriato ag 1S-2060 h&wWaHE (e examplev t h

the |1 S-856 acce etwork, , Ioitiati. a | S- 856 connectipn, .

hocot 1 at nat Seneadiat el rd, 'dethbéh BBey oAy Beseitad By WP 403 iogui ¢ e
to conpl et padtinge B Vhaldi A HRAMIS evemspart, on the number of frequencies
t hat nmust be searched to detect an |S-856 s&tem t he nunber of access

probes that are red8r3%ainetwasiseaverageradati(iestashattep 786556 system the
031 069942 Pt/ Usosr BANEE 302 Bl st SRy, TBiee SaRds TR 8L B
negotiation that is yggyiahed to establish a new data session with the
PDSN. These factors depend on the . L )
- a request for mobile origination of an 1S-2000 voice or short
message service is received when operating on an IS-856 system
(tested at step 726), since WCD 102 continuously monitors the IS-
2000 paging channel, even when operating on the 1S-856 network.
[1092] FIG. 7B is a flow chart of an example method 760 expanding on
handoff step 730 of method 700. The handoff back to the 1S-2000 system can
include an initial step 764 of tuning back to the I1S-2000 system, and a next step
766 of routing the data session from the PDSN (for example, PDSN 620) to the
IS-2000 network. Then, WCD 102 exchanges data with base station 106, over
air interface 604. Depending on the network architecture, it may be possible to
continue to use the active data session. If a new data session must be
negotiated as part of the handoff operation, then the time required to complete

the handoff operation will be increased accordingly.

WCD State Diagram

[1093] FIG. 8 is an example operational state diagram 800 for WCD 102.
The following primary operational states of WCD 102 are illustrated in FIG. 8:

- idle (state 802), no system acquired;



I mpl enentation of a given access network. For exanple, such a sequence of

steps may be used to handoff the 1S 2000 data session on PDSN 620 to PDSN
634, conmwotmsmeme2 | S-856 base 604n in FIG 6. |S-856 to | 8C20603/6488i0f f

[ 1091] Handoff froman IS-856 network to an I'S-2000 network (for exanple,

at step 730 of nethod 700, descri bed ab%*’«’/e) may be perforned by WCD 102 in
response to one of the followi ng events: - |S-856 network coverage is |ost
(tested at step 726¥leon firsenE\MDrK(SZSIRﬂTaInCSSiStGeSﬁSBiﬂm@%}', Ti mer expires

(tested at step 722); apd requ f or| nat.i o .an 1S-2000
voi ce or short rrés'é%g@ E@Wﬁ&g’prﬁgygt}i@ @éﬂ‘%gﬁ%ﬁ%ﬁ t(?rb@ | S- 856
system (tested at- gieBn a8t angiseeondGiethork @gﬁbmwgwlran@@usl o#drrhast | S-
2000 pagi ng channel, even when operating on the |S-856 networ [ 1092] FIG

7B is a flow chart oﬂatms%s&éﬁfp(séatﬁ&%d 760 expanding on handoff step 730

of method 700. The can include an
initial step 764 of&tqﬁg %gﬁé"‘{&k%ﬂ&e@@%%%%ségm and a next step 766
of routing the dat-aa@tﬁre%mBeédﬁrmmbmorRQSNtémpandXdlmmeﬂrsl?@féﬂuﬁﬂ@&ysﬂ@mt he

| S-2000 network. Then, WCD 102 exchanges data wi th base station 106, over

air interface 604. Dé?i@ﬁ?dﬁ’h%} on the network architecture, it may be

Possi ble. POt (Mo HASIERS AR 1HB ARES Shllatibfal B HRS Aiceessi on

nmust be ot I'ated as par ndoff operation, then
requi red tdepicteal ét eFIG. h@ h#tndofd bependerstoodvithat tiee |s1|a:teeaamﬂ tearwsitiadisngl y .

WCD State Diagra 3] FIG 8 is an | e operatlo edlaram800
for Wb 1096BEKILIT Bl ohid SyeARY . GparBe] BHmerars adiinadifiots

i |l ustrat eghd statd @raggam aré(y()gS,(;,;g ate 802), no system acquired; WO 03/ 069942
PCT/ US03/ 04338 23 - |l e on first network system no data session é804) -

idl e on fi[H95]et v@@lktr@gegt%}ﬁ lrdoowé)mat@atwntb@@ﬁeotab(estBQﬂe agtyps a W@be on
first and 38 régnﬁlgl é’%‘%&‘&%&é%@é‘%éb%g t?iPC?L?thS, la¥1d rﬂgln%ﬂtas appropriate, the

above listed operational states of the WCD 102.

[1096] WCD 102 transitions to idle state 802 in response to an event 820,
such as when WCD 102 initially powers-on.

[1097] WCD 102 transitions from idle state 802 to idle state 804 in response
to an event 822, such as acquiring a first network system (step 702 of method
700). WCD 102 performs first network only slotted operation while in state 804.
[1098] WCD 102 transitions from idle state 804 to active state 810 in
response to an event 824, such as establishing a data session on the first
network in response to a call request, and then exchanging data with the first
network (steps 706 and 708 of method 700).

[1099] WCD 102 transitions from active state 810 to state 812 (active on the
second network, and idle on the first network) in response to an event 826, such
as receiving a request for packet data services (step 710 of method 700). In
state 812, WCD 102 exchanges data with the second network, and can perform
first network system only slotted operation. WCD 102 transitions from state 812
back to state 810 in response to an event 828, such as receiving a call request
over the paging channel of the first network.

[1100] WCD 102 transitions from state 812 to idle state 808 in response to
an event 830, such as detecting a dormancy of the second network air interface.
In dormant state 808, WCD 102 performs dual-system slotted operation. State



data session (state 808); - active on first network system (state 810); and
- active on second network system and idle on first network system (state
812). [1080]o3demitnus transitions between the various oper &Ciraisad/o4Ssat es are
also depicted in FIG 8. It is to be upderstood that the states and
transitions depicted in FIG 8 are ex | ary, and that numerous
variations/additions of/to the state diagramare possible. [1095]

Cont r ol | er 808&oriesponts tathectormaneydeep ef methed 200, inaliidingasteps ABOD7223+ at e

above |1 ot HS B aTPRpTe. St o 40 ppRRecD) RBlbaf ® PR Ete"er 1

tranS|t|onw@| 1gf.e state 802 in response to an event 820, such as when

WCID 102 initiall y\épowers on. [1097] WCI D 102 transitions fromidle state
802 to id B1Hte 102 eansiiens frod e stale80grbacks te Ackve étﬁj@.&%@ a

fi t t

et vor k- onfSrRansR; B SEh 832 LciTas Reen R a: roliibSt tFaNSlk Tgsive™
transiti onpaq‘:ketrdatdl(eeezbwpemm& tnetlaod 70@). SWG R 182(1ran$|t|crr$fmmadletstamn
event 824, such as establishi ngsa data session on.the first H%nf}‘ Ig)uall n

response t 808 t@aldle rsé%fﬁegQG "hr{ ROSE &k ARaRYEMgBerht SUGH @8 W

network (s [ from
active statbgp@féegﬁ@tg raté g ac!ta ?%/{es:i%%btz &fqﬁgichg\ré%@ %aﬁﬂﬁﬁzﬁ%wgpe
the first mne2wohandof adaqammslotnofrem the secosd detwaorkHo the firstowtwiong(see
request for@[{)? t data services (step 710 of method 700). In state 812,
WCI D 102 eX s data with the second network, and can perform first
network systemonly slotted operation. WCOID 102 transitions fromstate 812
back to state 810 |n response to an event 828, such as receiving a call
request SitW A ORSIGENAtIONS t he first network. [1100] WCD 102
transitions from state 812 to |dIe state 808 in response to an event 830,
such as detecting a dormancy of the second network air interface. 1In

dor mant st pf#02)08, OVéial sleibrp@abatitp islugpectdttebes Impriovdd apettrs ability ot at e
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provide high speed packet data service on the 1S-856 network, while providing

voice, short messaging and low speed data services on the I1S-2000 network.
[1103] The operation of WCDs in a given area is not expected to have any
adverse impact on the capacity of an 1S-2000 network. WCD 102 operates in
accordance with the requirements specified in the 1S-2000 standard. WCD 102
monitors the 1S-2000 paging channel to receive incoming pages at all times
when not active on the I1S-2000 network.

[1104] The fact that WCD 102 monitors the 1S-2000 paging channel even
when active on an 1S-856 system does imply an impact to the maximum
throughput achievable by WCD 102. When monitoring the 1S-2000 paging
channel, WCD 102 must periodically tune away from the 1S-856 network.
During the time WCD 102 is monitoring the 1S-2000 paging channel, the IS-856
network cannot schedule packets to WCD 102. The fraction of time that WCD
102 will be unavailable for packet data service on an 1S-856 network depends
on a slot cycle index (SCI) of the 1S-2000 system being monitored, and the time
required away from the 1S-856 network to monitor an 1S-2000 paging slot. In
the event there is no page message for WCD 102 in the 1S-2000 paging slot,
the time WCD 102 is required to be away from the IS-856 system for that
paging slot is expected to be approximately 100 milliseconds. Given the



808 corresponds to the dormancy | oop of method 700, including steps 720,
722, and 724. Therefore, state 808 is also referred to herein as a dornmant
state of wdBodO2Z2 [1101] WCD 102 transitions fromidl e srarasgdeésksack to
active state 812 in response to an eve 832, such as receiving a request
to transmit or receive packet data (s step 724 of nethod 700). WCD 102
transitions fromidle state 808 to idle state 806 in response to an event
834, such advratiess efhtheDgifferemotIr2060 stoheyclespthisdransiatesdoathesfollpwiep of

e vk CoRE B RS RPN 1R g BORSBIL 16 Bty RARE BRI B fos oo
Consi der at iggphetddfkz2] Overal |l system capacity is expected to be inproved by
the ability to provide high speed packet data service on the |S-856
network, while prov@l 8g92@ee, short messaging and | ow speed data
services on the Is_gef)fp@%ty\@/g k. [21103] The operation of WCDs in a given
area i s not expected to have any adverse inpact on the capacity of an

| S-2000 networ k. WECNLP2 9gneP@tes in accordance with the requirenments

specified in the IS 2000 standard. WCD 102 itaors the 1S-2000 pagi ng
channel t o[V&di velh& ¥gralgmpagtio the %Wact'ﬁyréﬂs)tﬂedﬁe%%ﬂf’%{‘i%eﬂﬁstor'ﬂe

|'S-2000 netpor t{e]rlmbsgﬁetﬁa?cérle"s_agtgvgms t@%?g s, 116 Avoid A09sthRP! N9

channel even en active on an syst I mply an 1 npact td the
maxi mum t Forevagh ok capacibveiithe 183856000k, WiBEN 102 advertiseg atmal dsBa 2a8@0

i h R 02 i odi cal f he |S-856
Patwork. © Bllriey oo ra Baeohlih Sl shariy el EHita SWabls e TaP0anne
the 1 S- 856 hefi@rkOIFhi§ TM3DFesS tH2R G ¢S BBBKedtHoNe WICROL f#ansrhitepdcketyd i theof

time that WCD 102 wi |l be unavail able for packet data service on an |S-856
net wor k deM¥@Rs102in #hesftite Halitkeiangess (Boninabis umrvailgbot regeitecihami ng

noni t or ed, t ] ' dr - e j tor
an 1S 2000 D@ﬁﬁpn‘ o, i thé T8Hoe oK i, AT’ 4@36%%@%@“%@%%53 18 St 30,
in the | S- gedsseamialsbpératinglon then8-848hdfdrk.s required to be away from
the 1 S-856 systemfor that %i gg,sl ot is expected to be approximtely 100
m | 1i secontkT06d velha ategiomoryatbink erpaciiymei/the 18856 system'is minimal as

long as there are enough access terminals active on the 1S-856 network to allow

packets to be scheduled to other access terminals in the time that a particular
hybrid access terminal is monitoring the 1S-2000 paging channel. The forward
link capacity may be slightly reduced since WCD 102 may be unavailable for
service at times when it would otherwise have the best link conditions of any
access terminals on the system, and would therefore be the best candidate for
service at that instant in time.

[1107] Inthe event that one hybrid access terminal is consuming the majority
of the forward link throughput, there may be times when the forward link is idle
when WCD 102 is monitoring the 1S-2000 paging channel.

Call Setup Time Considerations

[1108] The call setup time for service on the IS-2000 network is expected to
be unaffected by the dual system operation of WCD 102. Since WCD 102
performs slotted operation to monitor the 1S-2000 paging channel at all times,
call setup for mobile terminated services on the 1S-2000 network will be the
same as that for IS-2000 only access terminals. Call setup for mobile originated



25 durations of the different 1S-2000 slot cycles, this translates to the
followng ratios for the time WCD 102 will be avail able for packet data
servi ce omotBecd9® 856 network: - SCI 0 - 92.2 % - SC 1rcTAB0I04538 - SClI 2
- 98.0 % [1105] The overall inpact to the capacity of the |IS-856 network
depends on the nunber of users that ar<P actively using the system To
avoid wasting forward |ink capacity of the |1S-856 network, WCD 102

adver t i sesserviags| o dhe 192090 netwone shauld alse decther samecamford 5-20Q enly

et work wi PP Bl Ottt (G hBCIeRRbr R thE el Pl ene
access ter WwOBl 10z isiaetal bakthe ISBIEeetwerktambe Blightlyodélayed in wedert foe

| S-856 network is still able to schedul e packets to other ~access termnals
oper ati ng 6eserie petiygeonractionbeforeriopngriRdhed PedA00detvervar d |i nk capacity

of the IS yst [ L S . aS : g n S
termnals E‘E@%e o-ﬁ{% h%llrg%gghﬁgt \I\%‘Jr %Bﬁléééal(f%\?vﬁgpgzgggs'q 0 tr)gc\g@hZ%% ed to
ot her accedspérding o whetherWQD ne2tisaireadpatdrmant @n theyllS-856 systess If

termnal is njtorin he 1 S-2000 pagi channel . The forward |ink,
capacity - el Q4 18 I M CEdtns; '%C_ Q% when 88 Qﬂ%nvaathna'iﬂ%’eﬁb!s
service at (dddiRsyy Yé}eébr\/fcev‘ﬁh”tﬂe 95 RVAIRY thdrl'@ R&Sdoft Kidkn w¢%lzdms of
any access termnals on the system and would therefore be the best
candi dat e fhetworkdo\the dS«£856 hetwark susitbe perfommeed plio0%) establishing\sentice.hat

one hybridiaccess termnal .i.s . consum ng the majority of the rad .l i nk
t hroughput Tﬁ?ﬁ@%r%regg%{ f%_&‘amﬂ% C?ﬂgafyogqgllédg??q{%’ep.saqodlee # W}éﬁ1 €D 102
i s noni t or jshdoirhént! & 2058861 rdweaWHn. afdrlgirkiiondreuset (@ Psdeisdforons
[1108] The call setup tinme for service on the 1S-2000 network is expected
to be unafewince@nbife Ke-8§6anetwipsik.c thesp seatica ®nothentpr8b2 netwiaikecancios 102
perfornms s . ' to nmonitor the | S-2000 pagi ng channel at all
times, cah%éstsgﬁrﬂﬂfetr)ciétb bile term nated services on the |S-2000 network

will be the sane as that for 1S-2000 only access termnals. Call setup for

nobi | e ori%linated i . .
obile Standby Time Considerations

[1110] The bounds on the achievable standby time of WCD 102 can be
determined from the following factors:

- access terminal (that is, WCD) sleep current;

- access terminal receive current;

- access terminal battery capacity;

- receive time for IS-2000 paging slot;

- receive time for IS-856 synchronous control capsule;

- 1S-2000 slot cycle index; and

- percent of time spent performing dual system slotted operation.
[1111]  When performing slotted operation on the 1S-2000 system only, WCD
102 can achieve the full standby time possible on an IS-2000 system. When
performing dual system slotted operation to support dormancy on an 1S-856
system, the achievable standby time is reduced from the full standby time
achievable on an 1S-2000 system. This reduction is mitigated by limiting the
amount of time that WCD 102 is allowed to perform dual system slotted
operation before returning to performing slotted operation on the I1S-2000

system only.



WO 03/ 069942 PCT/ US03/ 04338 26 services on the |1S-2000 network should al so
be the sane as for 1S-2000 only access termnals. Oiginations for the

| S2000 newooBkedknat are initiated while WCD 102 is acti vecomshhies3sss- 856
network may be slightly delayed in order_to close the active connection
before tuning to the I S-2000 network. [%109] The call setup tine for
service on the 1S 856 network will vary depending on whether WCD 102 is
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factors: - access term nal - access term nal
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systemonly. WO 03/069942 PCT/US03/04338 27 [1112] When perform ng dual
system slotted operation, the sleep tinelines for the IS 2000 system and
the | S-85809ymé%m are effectively overlaid. During slottedTases@as3son on
the I1S-2000 system the WCD 102 receives the paging channel once every
slot cycle. During slotted operation o8 he 1S 856 system the WCD 102
recei ves the synchronous control channel capsule in the designated control
channel sl & & glait eI Jutmeyclel ot duration is 5.12 seconds,
which is identical to the | S 2000 sl ot cycle index 2 slot duration. [1113]
As an exanple, assuming WCD 102 requires 100 mlliseconds to receive

ei ther the |1S-2000 pagQlg channel S&03o00 oflje | 3- 856peyn&fEtemous | control
channel capsulle._the following itable shows fhe gercent of  tine the access
terminal would spend i@ the | ow power92s1%¥ep state for @0.B8% ent vpl ues of

the 1S-2000 slpt—eyetetndex—when—pertorm-ng—+5S12000—stotted—eperpti on and
dual system sljotted op(‘-\,rat i on. MO 03 41?2 PCT/ USs03/ O%‘ééé" 28 Expnpl e:

sl otted operatfon steep dUo ty gycle 2000 [onty ystem| 0 92. 19%
90.23% 1 96.09%94.14% 2 98. 5% 96?995%[ 1114] Thesé%ggnZers cah be

conbined with the sleep current, receive current and battery capacity of

t he exanpl e ac ess_term nal to det rm ne, . bound n the total achievable
st andby ti k¥ S-H?eﬁ& BHMbes E@c‘é‘%@b"'le@r Myt aci1 Ss]%?pacgrrsab eGRMENt of

1 mllianmp Y Y ty of
o1 | APcufehees Bﬁﬁé’tfé%?taé‘ %?QBF‘&%%@R%S Fog8se emnimel 16 Yci8RAe Y
ti mes t hat booodis olmmtmtntalvad:hmvabje slamdba/r time. v Asseming anhexampgle280ess| ot

(s:;(s:lt grr: ndet(ermmét’}rWlth a ssllagé tc%(rjre(r)tP o? alt (?Irllanstf),agdrg elvenc%rrsecr:\lt olf SI_O%Or(r)\RIiaorﬂlpg, Dual

and a battery capacity of 800 milliamp-hours, the following table shows the
corresponding standby times that would be achievable for different values of the
IS-2000 slot cycle index.

Example: slotted operation standby time

SCI IS-2000 only Dual system
0 91.62 hrs 74.96 hrs

1 164.24 hrs 117.62 hrs
2 272.99 hrs 164.24 hrs

[1115] The "IS-2000 only" column in the above tables provides an example
of an upper bound on sleep duty cycle and standby time that can be achieved if
WCD 102 only performs slotted operation on the 1S-2000 system while dormant.
This upper bound on the standby time is achieved at the expense of connection
setup time since 1S-2000 to 1S-856 handoff will be required for each packet data
service connection.

[1116] The "Dual system" column in the above tables provides an example
of a lower bound on the sleep duty cycle and standby time that corresponds to
WCD 102 performing only dual system slotted operation while dormant. This

type of operation allows faster connection setup times for packet data service



0 91.62 hrs 74.96 hrs 1 164.24 hrs 117.62 hrs 12 272.99 hrs 1 164.24 hrs
[1115] The "I1S-2000 only" columm in the above tables provides an exanpl e

of an upp®&o oboemre2 on sl eep duty cycle and standby tinme thacTasns/es3sachi eved
if WCD 102 only perforns slotted operation on the |S-2000 system while
dormant. This upper bound on the stan time is achieved at the expense
of connection setup tine since |S-2000 to | S-856 handoff will be required
for each paokbe I§8%6 newarkcwhide alsecsuppenting IS-8P0GHeiceDpad shpBireassagsl um

in the abo - abl | des I t he sleep duty
cycl o and SRRy I EREE o THT BRinGoy S et AR ocRS Mirifaly onty “ala
syst em sl o{1£tV]opeThibitppe ohichizuthtiomeddn béhised 4y partodf wpetradeathbeiweanns
faster connection setup tines for packet data service WO 03/ 069942

PCT/ US03/ 02888ss tegmiial siandby tigae apdinaskrt dataisesviee senaewissy $6tkp time. 2000

voi ce and short nmessage service, at the expense of overall standby tine of
the access termnal. [1117] This type of calculation can be used as part of
t he tradeoMWCDeComenter@ardssilet er m nal standby tinme and packet data service
connection setup tinme. WD Conputer Controller [1118] Features of the
present invention can be performed and/or controlled by

processor/ Pf‘fﬂ;]‘)' | Edatahis oﬁ"ﬂﬁ'scﬂ}ebgnteim@ﬁﬁorpeéﬁ) bbSSEHoERNRN/6F cSMIPSIRI

Such a conputer systemincludes or exanple, one or nore processors that

are connecbygd processaoontroten PO, wdic finreftech rpomprisest a ¢amp@eo)sysiEnhough
t el ecommuni.cati on-specific hardware can he d to il enent the present
nvent T on. SERB £ Goriig et MElidee: S SXatiRr and b Bt Ropb SRt
system i s aps eBhASstetiqd «oomhRirfein bilsl ifdPxdMpie; aEa ris zz&t emnm%;hal so
include a main nmenory, preferably a random access nenory (RAM, and can

al so i ncl uirlegoraBiHREiION-SRAeHICY hakdvwarer can her useddeyimpiagment dba dRiegertenor y

can includ f e : - | e
arive, e TehSonotE Bligwirk AdicHprbhxt ksl Bliles v TRITRNE SR6AE0 ) .
st or age unig piovidedwer compistenesener .

[1119] The computer system can also include a main memory, preferably a

random access memory (RAM), and can also include a secondary memory
and/or other memory. The secondary memory can include, for example, a hard
disk drive and/or a removable storage drive. The removable storage drive
reads from and/or writes to a removable storage unit in a well known manner.
The removable storage unit, represents a floppy disk, magnetic tape, optical
disk, and the like, which is read by and written to by the removable storage
drive. The removable storage unit includes a computer usable storage medium
having stored therein computer software and/or data.

[1120] The secondary memory can include other similar means for allowing
computer programs or other instructions to be loaded into the computer system.
Such means can include, for example, a removable storage unit and an
interface. Examples of such can include a program cartridge and cartridge
interface (such as that found in video game devices), a removable memory chip
(such as an EPROM, or PROM) and associated socket, and other removable
storage units and interfaces which allow software and data to be transferred
from the removable storage unit to the computer system.

[1121] The computer system can also include a communications interface
(for example, interfaces 212 and interfaces associated with devices 210). The



The renovabl e storage unit, represents a floppy disk, nmagnetic tape,
optical disk, and the |like, which is read by and witten to by the
renovabl ewetoeneyge drive. The renovabl e storage unit incl edeases/essgput er
usabl e storage nmedi um having stored therein conputer software and/or data.
[ 1120] The secondary nenory can i ncl ude3®t her sinilar neans for all owi ng
conputer prograns or other instructions to be |oaded into the conputer
system Scommuncatiananintertdoedalloissotiwarepped datadadvanbaesteriedabstweent and

an interfgce. Exanples,of such can . include rogram.cartrid nd. .
cartridge e eemplER Saieh A exEht shietsh SofhsRd AR Gt via
renovabl e fTREMNfUHIGatidnsUAterRRcadyebRREM foan dPRPAalgnNatssP b allestraneket
and ot her renovable storage units and interfaces which allow software and

data to beelackesiagnetio, optieah oheothemmsigiaise capabley®f brRingt woeivedc bympiheer
system [1 ystem can al so i nclude a comuni cati ons
I nterface éééﬁvl}-rﬁgﬁﬁg\ggﬁ{eﬁﬁtcgrfaces 212 and interfaces associated with

devi ces 21Q)122The AMD d&pidledih2 FIGT2USSr3LE4338206 Os cimmeuminsaiicativhs! iter f ace
al lows software and data to be transferred between the conputer sgstem and

external dERBRY.20hianEeEng sysigm and Siertables3Qg and3d é@ﬁrﬁ%ﬁﬂ'@é blgns
interface §b§1 %&ohg%tﬂé’rr ikt Fﬁﬂ']?dti%gﬁg\ﬂga@ﬁﬁe%oﬁé?cthr88é§eor 206, alon

el ectromagne tical or other s pabl e of bel'ng receive t?y t he
comuni cat boirscombieatian evith ttdrteives 202pdeteets the Wr@usAriggeingeeemts23é is in

conmmuni catjons wWith r%.-208 for storing.systemand state tables 302 and
S04 and 1 elorierisiione WEBS 2 dhigugh s Serdidhal; SRdi: ador ppddin e

menti oned. {AtREESEChedBsed iRléNticl, | N conbination with transceiver 202,
detects the various triggering events use to transition WCD 102 through

its. opera(1123l dJoathis, dandmeot,péhe olefnshEécompulesdpragramhgngdissentand

I nvention. I i went., e " e0 raar I ynt' and
"conput er u‘[s°g(%$‘§bhé‘§f"h%' %%‘%g&'ﬁ‘se%gt %é%ﬁﬁérdﬁrﬁ%ﬁlﬁle@} ﬁé ﬁgggag%@%%ag a
renovabl e gérabaste dRYage, dévide: D Yerabealite maemod chipl Gueh &&safERRBUY oror
PROV) within WCD 102, and signal s.. Conputer program products are nmeans for
provi di ng @M néthino WGl nde$igR3ist r@mputer program products are means

for providing software to the computer system.

[1124] Computer programs (also called computer control logic) are stored in
the main memory and/or secondary memory. Computer programs can also be
received via the communications interfface. Such computer programs, when
executed, enable the computer system to perform certain features of the
present invention as discussed herein. For example, features of the flow charts
depicted in FIGs. 4, 7, 7A and 7B, and of the WCD 102 operational state
diagram 800 depicted in FIG. 8, can be implemented in such computer
programs. In particular, the computer programs, when executed, enable
processor 206 to perform and/or cause the performance of features of the
present invention. Accordingly, such computer programs represent controllers
of the computer system of WCD 102, and thus, controllers of the WCD 102.
Thus, such computer programs control, for example, the inter-operation of WCD
102 with the first and second networks, as described above.

[1125] Where the invention is implemented using software, the software can
be stored in a computer program product and loaded into the computer system
using the removable storage drive, the memory chips or the communications
interface. The control logic (software), when executed by processor 206,



[ 1124] Conputer prograns (also called conputer control logic) are stored in
the main nenory and/ or secondary nenory. Conputer prograns can al so be
recei ved woasmém4zommuni cations interface. Such conputer progrsasei3sshen
execut ed, enable the conputer systemto performcertain features of the
present invention as discussed herein. ¥br exanple, features of the flow
charts depicted in FIGs. 4, 7, 7A and 713, and of the WCD 102 operati onal
state di agausessp®ceepdrc2Rbita perford certaindoneiéonsel ibednventianras describ@dput er
progr ans. bngeﬁ)articul ar, the conputer prograns, when executed, enable
processor 660 perform and/ or cause the performance of features of the

present | n[fﬁ’ze'flon-Fém@sdbnmeVin\@hﬁanﬁ HISy oP raM@fritiveleBeaFpMmented
controllers of the comut er system of 102, and thus, controllers of

the WCD 1o0pfimarihudn Baishvasenysingr fpr ceeanpiec hiardware faameonants esuames
descr bea ap0e e seiicfisatab e (ARG IrPiERENBLTIR re e R o

the sof t wastate amachise sbaiseid pevferne engpflretions dgsaribed htath wilhbel apdednt nt o

t he conputer system . usi,nﬂ'ﬁthe renovahbl e storage drive, the nenory chips or
the comuniQBeisens skillgddn fheteleviat aglé$k rol 1 ogi ¢ (software), when executed

by Processpi1z0. e Bl describliohd he pret8red rfiBikifiionts ROGTovRIe 6 to

perform ce f unct Pons of e’ 1nventio escr erein. 6]
Feat ur es otnable anypersonskitey imthoadio ahalke oatse Heyplesentimiventiort.eWhile

' ily in hard i.ng, for,. I har d : t h
appl i cat 1 ol JSTOR et dire earisail sBopASeed)desciprl Wil R1eEnge e

hardwar e  sidtbfeHRPRbORMERtRthdrEoP A WArER URGefstosd b?riﬁosdeegﬁmé@wtﬁ@raeﬂ n
will be apparent to persons skilled in the relevant art(s). [1127] The

previ ous diedvapouschangehin forafand detadsbeayl be mada hepeiowitheyt depagingbl e
any person iJled.in rt & e use the present invention. Wile
t he invent f@ﬁl h‘gss%ﬁte#dggﬁ Ie&ﬂtﬁg{@%&%@hﬂ and described with reference to
preferred enbodi nents thereof, it will be understood by those skilled in

the art that various changes in formand details may be made therein
wi t hout def@PElUSIEN fromthe spirit and scope of the invention.

[1128] The present invention has been described above with the aid of
functional building blocks illustrating the performance of specified functions and
relationships thereof. The boundaries of these functional building blocks have
been arbitrarily defined herein for the convenience of the description. Alternate
boundaries can be defined so long as the specified functions and relationships
thereof are appropriately performed. Any such alternate boundaries are thus
within the scope and spirit of the claimed invention. One skilled in the art will
recognize that these functional building blocks can be implemented by discrete
components, application specific integrated circuits, processors executing
appropriate software and the like or any combination thereof. Thus, the breadth
and scope of the present invention should not be limited by any of the above-
described exemplary embodiments, but should be defined only in accordance
with the following claims and their equivalents.

[1129] Those of skill in the art would understand that information and signals
may be represented using any of a variety of different technologies and
techniques. For example, data, instructions, commands, information, signals,
bits, symbols, and chips that may be referenced throughout the above



Conclusion [1128] The present invention has been descri bed above wth the
aid of functional building blocks illustrating the perfornmance of

speci f i edvbwsosdvens and rel ati onshi ps thereof. The boundacrTasozé43shese
functional building blocks have been arbitrarily defined herein for the
conveni ence of the description. Al ternad® boundaries can be defined so

| ong as the specified functions and rel ati onships thereof are

appr opr i at degcrigionomagdie representedaiv voltrges, ISUINSRLE,  lecirorsagnelic Wavesi n t he

" ecogn; ze THasnelinolighs o PR LB REH - 0r oo eRficiedcol befefblngtiy
discrete ¢sgreenents, application specific integrated circuits, processors

executing appropriate software and the |ike or any conbination thereof.
Thus, the BHE¥th Thase etskdl wpuidhfuthersappreciaie ibabthe nautods bystrmtive ni t ed
by any of - Lbe r i@%p% : . defi ned
only in aclﬁ%%ﬁbgé&swqﬁﬁ lﬁge)’ ﬁgﬁﬁg\%’& hg %ngﬁwgn ESP%eq"EP‘Sg{)@%%@&[ 1129]
Those of shiithl tHen enfiodinientso distlosedie heteindmiaabe i iniplementerh agndlestronid s

may be represented using any of a variety. of different techngl ogies and
t echni ques hapgyyargy aﬂ'ﬁpe?ef&ﬁt&{afe,n%& ¢QrEbingfens E’t;?ﬁg\hd 0 qt]‘?'ﬁrg/r 'ﬂﬁ?t?%;ﬁ,th's

signal s, | 4S, | RS bEafiSh L IRRES W@H t he
above WO Og}t%%gﬁégg%qﬁu%%g%b 3 rg aé@%?é@?’p??gﬁuﬂy beq}%;}{ esent eés’by
vol t ages, blockentmdutdse aincoitsigard istep@mhase beemgdesdribed abdee @enpeallyi inl es,

optical fields o artjcles r a nbi nati on ..t hereaf .. 130]., Those of
P P oul ity O oPek fyPeidsail). PINheiREP shEh L ERcrbRaEr y: imremehiad 2
bl ocks, mMO@YlRareCbf Wéffware 20EpE B UpoRMIFE §RFticIRAE Hdpphbatich GPRINeekighn
wi th the enbodi nents di scl osed herein may be i npl enented as el ectronic

e
har dwar e, congiraiats igwosadran ther ovarabskstemn SkiledstisansTaay| iswlerpent thgst r at e

comonent < CeSgae Lol i ORHIL RS dop e BaRicd iBaliop e lch S, o

general |y ifiplehfmatio dédisibns shoald motade inyerpiéiet ercatisirty 4 depaitaredromy i s
I npl emented as hardware or software depends upon the particul ar

appl i cat i ofN&FePRER] 1hA PresadiRaNIos: i nposed on the overal | system Skilled
artisans mpys44jP! efRNlahdlfs 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 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 microprocessors, one or more
microprocessors in conjunction with a DSP core, or any other such
configuration.

[1132] 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



described functionality in varying ways for each particular application,

but such inplenentation decisions should not be interpreted as causing a
depart ur ewbnems9sshe scope of the present invention. [1131PCThsoy@ussous
illustrative |ogical blocks, nodules, and circuits described in connection
wi th the enbodi nents discl osed herein ﬁﬁ% be inplenented or perforned with
a general purpose processor, a digital signal processor (DSP), an

appl i cati o@[bBéWlfomamy]D&@rrdomdotstocralge nesBirg)knaavrt ingthet apt. ognaemmnlerygat e

array (FP or other progr | ogi Vi ce screte gate

transi st or Gﬁ{)@g% mea*‘%ﬂ%tc%%;ggd\tﬁ%etge 3??58%5 C%%ﬁnﬁ%m&& nﬁ?ﬁoﬁ?atdher eof
desi gned tmf&%étﬁfﬂnfrdrﬁe dnidn Girit® NnfétpRdtionb &g, hﬁé%t@ragﬁz GRBEIA. PUR PPiRe
processor may be a mcroprocessor, but in the alternative, the processor

may be anyaﬁ@mﬁmd dhel Storﬁgﬁ:éE%dJum doay rlg | islegrai de okenpresasser. orThet at e

dovi cos, oPIPoBSESE B Te, Dol e dBPARS 1’ BprAERecoMe Aalb FEITY ' OF

i croproceﬁg‘sm§ in GNQISeF t&mmiAal. Mie theraresstives the mrocpssurt and the tdiom P
core, or any other such <configuration. [1132] The steps of a metho

al gori t hm m@esiymieay f%'%ﬁﬁé’&q‘%ﬁﬁ GRIMPPRERES INeAySar t%m"ga di scl osed her e| n
may be enb di HeRfioby @
processor, f]gllr?'%l(in ﬁ?é: é|('nda I on o'}%{)ﬁ of e ﬁls/gﬁﬁfggf nare rn)(§§I| '?r)gly regf)de in
RAM nenor yenéblesbnyrq:vmscyn sR(lMdnmwrﬂw art EBPROkereouse thERIREBEME myeption.

regi sters, hard r enpv k a WO 03/.0699 PCT/ USO3/ 04338 33
CD- ROM or §H9U%trﬂ%ﬁi'f'?%tf°rﬂsoﬁ‘° @193? ﬂé'mqm‘?lwf e fer@cflMea%Ha(renA | ary

storage Mgy Hﬁtgﬁ efhd Qf&ﬁﬁﬁ&?fes%'@ﬁhéd‘ﬁei@‘ﬁ?ﬁéys% Atlictod

i nformation wrlteln mat | on the storage nedium 'In th

al ternati vethetr mnlscnchrrwg\es mDuhdaagrnng frcvmetQEaﬂplmtoOIt seonsy of:ti@mvemm@.
processor stora nmedi um may .r sid in . AS| e | G.

reside in Hg’e&]et BFerﬁeH ||nvq op & t'@% b?ﬂlgﬁfﬁgco o?ﬁﬁ’r?ﬁ ﬁﬁéts
storage nEHbWA REXGIN GRitdie &5 bai a@é@ﬁ@dcn@W@éétsSwpea depeistdéritr Withalhe
[1133] The previous description of the disclosed enbodinments is provided to
enabl e anyppegiples and noval featurascdiselosedhpeie. or use the present invention.

WHAT IS CLAIMED IS:



Various nodifications to these enbodinents will be readily apparent to
those skilled in the art, and the generic principles defined herein may be
appl i ed two osnéves2 enbodi nents wit hout departing fromthe gpirmsv/oB3scope of
the invention. Thus, the present invention is not intended to be limted
to the enbodi ments shown herein but is34 0 be accorded the w dest scope
consistent with the principles and novel features disclosed herein. WHAT
IS CLAIMED |'S: WD 03/ 069942 PCT/ USO3/GLURIBES 34 CLAIMS 1A nethod of

establ i shing data sessions between a wireless 2 conmmuni cation device (WD)
and both of a first network supporting voice and data services and a second
networ k supporting packet data services, 4 conprising: a. establishing a
data session on the second network; 6 b. detecting a dormancy of the data
sessi on coilr espondh njneatiod opr esteblishinge dajrer $eBiONS t belwashata dwirgless not

Por rancy+ ERRTpe i (WenERad Mo 6F poBEr ATk “obofio tilks R ™ °
moni t or i ngdhet heetvibagi agd charyaeonal refworki rstippoeingorpacked dataadiendiced 2

channel of the second network in response to detecting the dormancy; and e.
moni t ord ngCOMPYSINBe first network pagi ng channel when the 14 Dor nmancy

ti me-out period expi ‘i - Qf i fidhh8BE conpri sing,
bet ween steps (a) >%1§né&l?gy%hmé_téft;rl]a{efﬁgs{%g%gﬂoc%rﬂh%xﬁcéﬂgi ng gg{’a with the second
networ kg and, condur detectizg & darmancyi o thédelgiagsesgiorh@omespomdingeto iar st

network. 3. The nmethod of claim 1, further conprising, 2 f. handing-off the
dat a sessi BIFGSIRIDG %@gnaﬁﬂm% d3ja;igenet beipg W&‘ﬂﬁ@gﬁdegwe?ﬁethe
Dor mangy tW@Do&,L{? tPB'deREng FREK: t O thereby establish a data 4 session on
the first network. '
c. initiating a Dormancy time-out period in response to detecting the
10  dormancy;
d. monitoring both a paging channel of the first network and a paging
12  channel of the second network in response to detecting the dormancy; and
e. monitoring only the first network paging channel when the

14  Dormancy time-out period expires.

2. The method of claim 1, further comprising, between steps (a) and (b),
2 the steps of:
exchanging data with the second network; and, concurrently

4 monitoring the paging channel of the first network.
3. The method of claim 1, further comprising:
2 f. handing-off the data session from the second network to the first

network when the Dormancy time-out period expires, to thereby establish a data
4  session on the first network.

4. The method of claim 1, further comprising, after step (b):

2 transitioning the WCD to a dormant state in response to detecting the
dormancy; and

4 performing step (d) while the WCD is in the dormant state.



4. The method of claim1, further conprising, after step (b): 2
transitioning the WCD to a dormant state in response to detecting the

dor mancy;wandoépper f orm ng step (d) while the WCD is in tReTdsnIrea3ss st at e.
WO 03/ 069942 PCT/ US03/ 04338 35 5. The method of claim4, further
conprising: 2 transitioning the WD fro’Rthe dornant state to an active
state in response to one of receiving a |ocal request to exchange data
with the sécond 4Tmemedndd obeldin dcturthengomprisiig:from t he second net wor k

i ndi t th is.to. 6 d jth t d . ., 6. Th
ot hod Bt ol ai m 5. F4tsdnin 5 WEEP fig iRk Morehf SRR o8 fn B slateoin (e
dor mant st adghomdenotdifs BPFetRIVENg atlbt@-redliedetd extHarger ®&fta with tHeesd®irepd of

claim6, further conprising, prior to step (a): 2 i. establishing the data
sessi ot onneworki @8d@ network; and ii. detecting a request for a packet

data service (PDS) . wherein. s [ RaleR dat
session fromthe f'ieFél&"%eﬁ%%? fr?@w f*ﬁ%séée)%haﬁ’z?rggﬁgklgﬁ”ﬂ@%yggg %ot%
detect i@y bRéndide da@UAH the sedondreiworke establish the data session on the
second network. 8. The nethod of claim7, further conprising, prior to step

(1): 2 acquiring the first network; and nonitoring only the first network

pagi ng chagnel. 9'T%—t{‘ﬁ1e'?ﬁ6(5‘8fjclgfm%| ﬂjﬁne}co\gﬁgﬁ@ the first network is a

voi ce and data 2 network operating i n acc with I S-2000 voice and
data spci fi cati onsarssitibnind ¢he &¢CBdouteointirekdosnanthstgte daea thatBorphididy
network operating in accordance 4 with | S-856 packet data specifications.
10. A net hHH‘eG?Utg%qu’f?)@drieﬁg data sessions between a wireless 2

comuni cation device (WCD) and both of a first network supporting voice and
data services and a second network supporting packet data services, 4
conpri si ng7. The method of claim 6, further comprising, prior to step (a):

2 i. establishing the data session on the first network; and
ii. detecting a request for a packet data service (PDS),
4 wherein step (a) comprises handing-off the data session from the first network
to the second network in response to detecting the PDS request, to thereby

6 establish the data session on the second network.

8. The method of claim 7, further comprising, prior to step (i):
2 acquiring the first network; and
monitoring only the first network paging channel.

9. The method of claim 1, wherein the first network is a voice and data
2 network operating in accordance with IS-2000 voice and data specifications and
the second network is a high data rate (HDR) network operating in accordance

4 with IS-856 packet data specifications.

10. A method of establishing data sessions between a wireless
2 communication device (WCD) and both of a first network supporting voice and
data services and a second network supporting packet data services,
4  comprising:
a. acquiring the first network;
6 b. monitoring the first network for paging messages;



a. acquiring the first network; 6 b. nmonitoring the first network for

pagi ng nessages; WD 03/069942 PCT/US03/04338 36 c. establishing a data
sessi on omotobeedir st network; 8 d. detecting a request forCa/ysavéusss dat a
service (PDS); e. handing-off the data session fromthe first network to
the second 10 network in response to o8 ect | ng the PDS request, to thereby
establish the data session on the second network; 12 f. transitioning the
WCD to an active <t.aestablishing asdatarsgsaionvar thetfagst retwodrisr recei ve a data

packet jn response,t ecei ving a [ eceive the data
packet.ég_. det ect|$ggﬁ{eﬁﬁp%@§u8§{¢)ﬁ Qfﬁképgé e&ﬁcgééﬁgpondl ng to a 16
predet erm ned perigd h@ﬁd’hgtﬁi‘f tHtataasésdicn fdin lﬂee figst eedhenorRdtHeesywmid t he
WCD and the second networ transitioning the WCD to a dornant state

and i n1Q@i aneiwprk in mmwomet@ctmthgé?%deﬂh@ﬁ imthedebyrani@plish theedalet ed in

et nor b { orouag Ry SRR BB, " ho“wep i in the dormant siate. 11 The

nmet hodidf claim 14, transitieningahpWED ahactiveptaé omthistsaicong ridtwork2tof i r st
network for paging nessages while the WCD is in the active state. 12. The

et hod of 86R7 rﬁrlr@cewer@ r?a*a m?bet § FREPONsej to fecEbig Agrenuest 1@ PPNEough

(i). 1 méd? further conprising: 2 j. transitioning the
WCD frﬁmta&%n&n pgite {no an idle state when the Dor mancy ti nme-out
period expires; amg detectmgnatdnrm@ognbg/ tlnéla:ieftarsessum woriespondipggtang
nmessag | e of

I dl.e state.
T D Sriol el BB ek et Bl 0 SERehRRAbogeroinee and
dat a servi geeDHHY heSRiBRE nedl¥i: k supporting packet data services,
conprising: 4 means for establishing a data session on the second netmork
18 h. transitioning the WCD to a dormant state and initiating a
Dormancy time-out period when the dormancy is detected in step (g); and
20 i. monitoring both the first network and the second network for

paging messages while the WCD is in the dormant state.

11. The method of claim 10, further comprising the step of monitoring the

2 first network for paging messages while the WCD is in the active state.

12. The method of claim 10, further comprising:
2 j. repeating steps (f) through (i).
13. The method of claim 10, further comprising:
2 j. transitioning the WCD from the dormant state to an idle state

when the Dormancy time-out period expires; and
4 k. monitoring only the first network for paging messages when the
WCD is in the idle state.

14. A WCD capable of establishing data sessions on both a first network
2 supporting voice and data services and a second network supporting packet
data services, comprising:

4 means for establishing a data session on the second network;



WO 03/ 069942 PCT/ US03/04338 37 neans for detecting a dormancy of the data
session corresponding to 6 a predeterm ned period of tinme that data is not
bei ng exchengeeobet ween the WCD and the second network; @&ca/uSos/omssgy
Timer; means for initiating the Dormancy Tinmer in response to detecting the
10 dormancy; neans for nonitoring both pagi ng channel of the first
network and a 12 pagi ng channel of the second network in response to

det ecting t he dor maeans foratedediihgne dosnaney pbihs datatsession cwresponding toer

for nonjtoring . only.th f.irst network pagin hannel when e, Dor mancy
Timer epi Padodelriniiaf ppsipd of i HFALEART o DR Bre it AnBE e
exchangi ngwiebandhe ddtohBdetR6®knd network and for concurrently nonitoring
t he pagi ng channel of the first network. 16. The WCD of claim 14, further

conpri B ng: 2 mearsDoonanendimes of f the data session fromthe second

et abi sn the 4 dapand KelRlRAR e D rAREY IR I PEpe et o e LT

14, fufg hegofnamey;si ng 2 means for transitioning the WCD to a dornmant state
when the detecting neans detects the dormancy, wherein the nonitoring
nmeans nonitors 4 'peans farenpailpring koethmpaging %ﬁenﬁt plsthe fisstratworhand e
pagi ng,£happel. o HStd State.
15 ThE wehPGnodsnart of 86 3Pedd Mok 1R tebBineld beiecling 1o cRinfBRby! &) C
WCD from thaddormant state to an active state of the WD responsive to
either 4 a local request to exchang ied@ta wi th_t he second nefwork r a
at'™tn

page f1bm the secdRBaR®t REPRNSIMGIE OfRaneAhimer.t for eMRINg oBlyqHes wi t h
the secondspgthsRidrk pAgifs EREAR HERThE TS HE3Brimer expires.

15. The WCD of claim 14, further comprising means for exchanging data
2  with the second network and for concurrently monitoring the paging channel of
the first network.

16. The WCD of claim 14, further comprising:
2 means for handing-off the data session from the second network to
the first network when the Dormancy Timer expires, to thereby establish the

4 data session on the first network.

17. The WCD of claim 14, further comprising
2 means for transitioning the WCD to a dormant state when the
detecting means detects the dormancy, wherein the monitoring means monitors
4 both the paging channel of the first network and the paging channel of the

second network when the WCD is in the dormant state.

18. The WCD of claim 17, further comprising:
2 means for transitioning the WCD from the dormant state to an active
state of the WCD responsive to either
4 a local request to exchange data with the second network, or
a page from the second network indicating the WCD is to exchange
6 data with the second network.



38 19. The WCD of claim 18, further conprising: 2 neans for transitioning
the WCD out of the dormant state when the Dormancy Tinmer expires. 20. The
WCD of clwomws/a&94f urt her conprising: 2 neans for establiskCcmgsvhesssat a
session on the first network prior to the neans for establishing a data
session on the second network establi sh$$19 4 the data session on the
second network; and neans for detecting a request for a packet data service
(PDS) after9.6 theTheWsSDiafclamt thifugheémepropesiaogt a session on the first

means. (31 cetabi | SRERDS Ratogyoapaate G ob of dhe AEHHBDLsiale YRk ros "

means for 'Eﬁﬂﬂia’hﬁy%ﬁwefég)iﬁbﬁ.a session fromthe first network to the 10
second network when the PDS request is detected. 21. The WCD of cl ai m 20,
further conprising: 2 means for acquiring the first network; and neans for

nonitoring,gnly t ' r | . 22. The WCD of claim 14,
wher ei n tthfi rst hﬁé‘% \VI\%@? c%??%@dé&?@@ﬁ@%oﬁﬂﬁ@&ﬁ " network operating in
accordamce w th | SngaR¥ fuoesabhstingaha datecieksioatarntie #irsd netherispiontd
network is a high data rate (HDR) network operating ip accordance. 4 with

e (HDR) I~
| S-856 pachkie means %@é"m'@aﬁgo@\éj.at@§93%l06d?ﬁ)m9e$e‘ﬁ?ﬂ§’gF‘ﬁ'ﬁW%kcﬁﬁﬁQ“Sh'nQ
conpri sj‘ Ng 43 ﬁgﬁpégs%foﬁéﬁp'\eesmqﬁ@w%rlbaa‘ﬂdqg control logic stored therein
for causing a processor of a wreless conmmunication device (WCD) to
control the WCD, smehn$ liat defeetifg@a requést &grablpackét dataabdrivicei (RDSaatier
sessiong on both a firs

t network supporti.ng vojce. and data rvices and a
second et i Reupor priayahBRaRe R Session cbdhe ire Mg EsEPivags the
conpri si Ngqgatd £84siGPBRYLE First PREAGKE Program code neans for causing the 8
processor to establish a data session on the second network; WO 03/ 069942

PCT/ USO8/ 048@gein3thesmeand foorgstakdishingathendatasesgiam arpifee peanrd fngtwedusi ng
the includes means for handing-off the data session from the first network to the

10 second network when the PDS request is detected.

21. The WCD of claim 20, further comprising:
2 means for acquiring the first network; and

means for monitoring only the first network paging channel.

22. The WCD of claim 14, wherein the first network is a voice and data
2 network operating in accordance with 1S-2000 voice and data specifications and

the second network is a high data rate (HDR) network operating in accordance
4  with 1S-856 packet data specifications.

23. A computer program product comprising a computer usable medium
2 having control logic stored therein for causing a processor of a wireless
communication device (WCD) to control the WCD, such that the WCD is
4 capable of establishing data sessions on both a first network supporting voice
and data services and a second network supporting packet data services, the
6 control logic comprising:
first computer readable program code means for causing the
8 processor to establish a data session on the second network;



10 processor to detect a dormancy of the data session corresponding to a
predeterm ned period of tinme that data is not bei ng exchanged between the
12 WCD amslotobeswerond network; third conputer readabl e pregraspzedss neans
for causing the 14 processor to initiate a Dormancy tinme-out period when
the dormancy is detected; 16 fourth co¥buter readabl e program code neans
for causing the processor to nonitor both a paging channel of the first
network and a pagisegondScamputes| readablee psegrami aodiewmdanshéor taesidgrtnency i s

d d; d fif dabl de . f [ h
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Dor mancy Pié&%*:&%in@&fdéﬂbdezsphﬁfés_tha%4dat5hi§ SENBEhGT exthaggem tetadent thef
claim 23, further conprising: 2 sixth conputer readabl e program code neans
for calgi nfGhandithesesood nebverkchange data with the second network and for
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program code neans for causing the processor to handoff the data session
fromthe s€e@stedt network to the first network when the Dormancy tine-out

perio Xpires, t e t | t a S| Nef.hg, fdin st
net wor 6e 26. The 38%& é&éyﬁarg%d@%dﬁt%g%cfgﬁ ’?g,gngufroirhg?u%é trhlesi ng:
2 sixth copmwdessor ndaier oty aapaging chapnet of the tiestsietgotkhandma pagswor to

transition the WCD to a dornant state en the dornancy i s 4 detected,
wher ei 1B t hehanngliof theeend NRIWRHK WY eﬁrtggr‘ﬁﬁm@ﬂa)é'%@ﬁgédhépﬂdes conput er
readabl e program %ﬂ\e dFABRef Ofeakid %a%opﬁnc%_&é't Bledrd MBPI dAUsing Bt h the

pagi ng channel of the tirst networ pagi ng channel of the" second
net wor20 whprocelseotieDmioniton onlyghe dirstametworka paging@reEdnes adwp theTP/BuBIay4338

40 27. The,.co ter. program product of claim26, further conprising: 2
seventh co n@ﬁ preéﬁ’(%a%&)éreﬁr ogram code nmeans for causing the

24, The computer program product of claim 23, further comprising:
2 sixth computer readable program code means for causing the
processor to exchange data with the second network and for causing the

4  processor to concurrently monitor the paging channel of the first network.

25. The computer program product of claim 23, wherein the first computer
2 readable program code means includes computer readable program code
means for causing the processor to handoff the data session from the second
4 network to the first network when the Dormancy time-out period expires, to

thereby establish the data session on the first network.

26. The computer program product of claim 23, further comprising:
2 sixth computer readable program code means for causing the
processor to transition the WCD to a dormant state when the dormancy is
4 detected, wherein the fifth computer readable program code means includes
computer readable program code means for causing the computer to monitor
6 both the paging channel of the first network and the paging channel of the

second network when the WCD is in the dormant state.



processor to transition the WCD fromthe dormant state to an active state
of the 4 WCD responsive to either a | ocal request to exchange data with

t he secomomememnk, or 6 a page fromthe second network i mdirasbs/ong3gs he WCD
is to exchange data with the second network. 28. The conputer program
product of claim27, further conprising402 eighth conputer readabl e program
code neans for causing the processor to transition the WCD out of the

dor mant st &7e whenThdéeoDputerprpgraim produch of claémiasd fedtperresnprdng:The

Feadabl & progr am CHHENLARAUPT deagas Pirbram; oaedBRals Betaeig the <
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program code nmeans establishing the data session on the second network; 6

tenth cénmpWED resadasive tpedbetam code means for causing the processor to

detect a request for a,packet.data servj . t 8 session

I s established on ?}'ﬂfall F%L{esﬁ]écg %B&Iéngfn%actglV@@‘Sﬁzehsaéé%’ﬁgtﬁ%ﬁoﬂgggabI e program
code megns for caugipagetfiem the SHERRESSSIVOHO inticutinig thehw/ CIRLis t6 @xehanmgd r om
the first network to the second network when the neans PDS request 1Is

det ect ed. 3@ta with the spaerd ngwjKam product of claim 29, further conprising:

2 twel fth conmputer readabl e program code neans for causing the processor

to acquire the first network; and 4 thirteenth conputer readabl e program

code neans 280r cauThegohipaiterprogesn @roduct b clairor27)iliyhereorhprising:net wor k

pagi ng channel . 31. The conputer grogram roduct of claim23, wherein the
EEE PreP\%gﬂ

first nétwork 2 i Qighth, SOFPURK IRM, GO0 MRANS, fa CAHTREG: &S t h
| S- 2000 VO'p‘f@c@é&%r\fpthE@%gﬂg WeD léﬁ@%(g Qlﬁ%ﬁ%rmﬂlﬁt dihé WRGTtHd Pakmhansy and

the second nefwork is a high data rate (H network 4 operating in
accor dadce time-but Ser@xbexpicdset dat a specifications.

29. The computer program product of claim 28, further comprising:
2 ninth computer readable program code means for causing the
processor to establish the data session on the first network prior to the first
4 computer readable program code means establishing the data session on the
second network;
6 tenth computer readable program code means for causing the
processor to detect a request for a packet data service (PDS) after the data
8 session is established on the first network; and
eleventh computer readable program code means for causing the
10 processor to handoff the data session from the first network to the second

network when the means PDS request is detected.

30. The computer program product of claim 29, further comprising:

2 twelfth computer readable program code means for causing the
processor to acquire the first network; and

4 thirteenth computer readable program code means for causing the

processor to monitor only the first network paging channel.

31. The computer program product of claim 23, wherein the first network
2 is a voice and data network operating in accordance with 1S-2000 voice and
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data specifications and the second network is a high data rate (HDR) network
4 operating in accordance with 1S-856 packet data specifications.



