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PCT/ USO 1419\%11%17)ment to provide wireless Internet services that would allow a user of a
wireless telephone or terminal to access email, web pages, and other network

20  resources. Because information on the Internet is organized into discrete
“packets” of data, these services are often referred to as “packet data services.”

Among the different types of wireless communication systems to be used
to provide wireless packet data services are code division multiple access
(CDMA) systems. The use of CDMA modulation techniques is one of several

25  techniques for facilitating communications in which a large number of system
users are present. The framing and transmission of Internet Protocol (IP) data
through a CDMA wireless network is well known in the art and has been
described in TIA/EIA/IS-707-A, entitled “DATA SERVICE OPTIONS FOR
SPREAD SPECTRUM SYSTEMS,” hereinafter referred to as IS-707.

30 Other multiple access communication system techniques, such as time
division multiple access (TDMA), frequency division multiple access (FDMA),
and AM modulation schemes such as amplitude companded single sideband
(ACSSB) modulation are known in the art. These techniques have been
standardized to facilitate interoperation between equipment manufactured by

35  different companies. CDMA communications systems have been standardized
in the United States in Telecommunications Industry Association TIA /EIA/IS-
95-B, entitled “MOBILE STATION-BASE STATION COMPATIBILITY
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Several other IETF standards set forth techniques referred to in the
above-named references. Point-to-Point Protocol (PPP) is well known in the art
and is described in IETF RFC 1661, entitled “The Point-to-Point Protocol (PPP)”

25 and published in July 1994, hereinafter referred to as PPP. PPP includes a Link
Control Protocol (LCP) and several Network Control Protocols (NCP) used for
establishing and configuring different network-layer protocols over a PPP link.
One such NCP is the Internet Protocol Control Protocol (IPCP), well known in
the art and described in IETF RFC 1332, entitled “The PPP Internet Protocol

30  Control Protocol (IPCP),” published in May of 1992, and hereinafter referred to
as IPCP. Extensions to the LCP are well known in the art and described in IETF
RFC 1570, entitled “PPP LCP Extensions,” published in January 1994, and
hereinafter referred to as LCP.

Mobile stations, such as, e.g., cellular or PCS telephones with Internet

35  connections, typically transmit packet data over a network by establishing a
PPP connection (or PPP instance, or PPP session), with a packet data service
node (PDSN). The mobile station sends packets across an RF interface such as,
e.g., a CDMA interface, to a base station or packet control function. The base
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SUMMARY OF THE INVENTION

The present invention is directed to a method of informing a PDSN of the

number and identities of PPP instances to be established for a newly arriving

25 mobile station. Accordingly, in one aspect of the invention, a method of

informing a packet data services network of dormant network connections

associated with a mobile station when the mobile station moves from a first

infrastructure element of the packet data services network to a second

infrastructure element of the packet data services network is provided. The

30 method advantageously includes the step of transmitting from the mobile

station a message including a number of dormant network connections

associated with the mobile station and a list of identifiers associated with the
dormant network connections.

In another aspect of the invention, a mobile station configured to inform

35 apacket data services network of dormant network connections associated with

the mobile station when the mobile station moves from a first infrastructure

element of the packet data services network to a second infrastructure element

of the packet data services network is provided. The mobile station
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BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a block diagram of a wireless communication system configured
to perform packet data networking.
30 FIG. 2 is a block diagram of a packet data service node (PDSN).
FIG. 3A is a block diagram of two PDSNs coupled to radio access
networks (RANs) wherein a mobile station (MS) has traveled to the vicinity of
the second PDSN without establishing new PPP instances, and FIG. 3B is a
block diagram of two PDSNs coupled to RANs wherein an MS has traveled to
35 the vicinity of the second PDSN and established new PPP instances.
FIG. 4 is a flow chart illustrating method steps performed by a mobile
station to inform a PDSN of the number and identities of PPP instances
required to be established.
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20 and encapsulates the IP packets into frames destined for a Packet Data Serving
Node (PDSN) 108. In one embodiment the IP packets are encapsulated using a
point-to-point protocol (PPP) and the resultant PPP byte stream is transmitted
through a code division multiple access (CDMA) network using a Radio Link
Protocol (RLP).
25 The MS 102 sends the frames to the RAN 106 by modulating and
transmitting the frames through an antenna 110. The frames are received by the
RAN 106 through an antenna 112. The RAN 106 sends the received frames to
the PDSN 108, at which the IP packets are extracted from the received frames.
After the PDSN 108 extracts the IP packets from the data stream, the PDSN 108
30 routes the IP packets to the IP network 104. Conversely, the PDSN 108 can send
encapsulated frames through the RAN 106 to the MS 102.
In one embodiment the PDSN 108 is coupled to a Remote Authentication
Dial In User Service (RADIUS) server 114 for authenticating the MS 102. The
PDSN 108 is also coupled to a Home Agent (HA) 116 for supporting the Mobile
35 IP protocol. The HA 116 advantageously includes entities capable of
authenticating the MS 102 and for granting the MS 102 the use of an IP address
when Mobile IP is to be used. One skilled in the art would recognize that the
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20 Link Control Protocol (LCP), CHAP, and the PPP Internet Protocol Control
Protocol (IPCP). In one embodiment the PDSN 108, RADIUS server 114, and
HA 116 are physically located in different physical devices. In an alternate
embodiment, one or more of these entities can be located in the same physical
device.

25 In one embodiment PDSN 200 includes a control processor 202, a
network packet switch 204, an IP network interface 206, and an RAN interface
208, as shown in FIG. 2. The IP network interface 206 is coupled to the network
packet switch 204. The network packet switch 204 is coupled to the control
processor 202 and to the RAN interface 208. The RAN interface 208 receives

30 data packets from an RAN (not shown). The RAN interface 208 receives the
packets over a physical interface. In one embodiment the physical interface is
T3, a standard digital telecommunications interface that has a forty-five Mbps
transfer rate. The physical T3 interface could be replaced with a T1 interface, an
Ethernet interface, or any other physical interface used for data networking.

35 The RAN interface 208 delivers the received packets to the network
packet switch 204. In an exemplary embodiment, the connection between the
network packet switch 204 and the RAN interface 208 comprises a memory bus
connection. The connection between the RAN interface 208 and the network



20 Link Control Protocol (LCP), CHAP, and the PPP Internet Protocol Control
Protocol (IPCP). In one enbodi nent the PDSN 108, RADI US server 114, and HA
116 are 9i5@k3 Y located in different physical devices. p@r@8odoigr nate
enbodi nent, one or nore of these entities can be |located in the sane
physical device. 25 In one enbodi mentz PDSN 200 i ncl udes a control

processor 202, a network packet switch 204, an IP network interface 206,
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or ocescol ooltb SBPRcanis b ofe ment kP aRER s pa £ Suld Berumi® adi ver's
packt s smallé¢re o dlatger! npndressint2@faced. a dnshar estbodimeyt bhouswhich the
network packet switch 204 is coupled to a single network interface, that
network interface is coupled to both an IP network (not shown) and an RAN.
In an alternate embodiment, the network packet switch 204 is incorporated into
the control processor 202 such that the control processor 202 communicates
25  directly with the network interface(s).
The control processor 202 exchanges information packets with the RAN
interface 208 when a connection with an MS (not shown) is desired. After the
control processor 202 receives an information packet indicating that a
connection with an MS is desired, the control processor 202 negotiates a PPP
30 session with the MS. To negotiate the PPP session, the control processor 202
generates PPP frames and sends the PPP frames to the RAN interface 208, and
then interprets responses from the MS received from the RAN interface 208.
The types of frames generated by the control processor 202 include LCP frames,
IPCP frames, and CHAP frames. The MS may be authenticated in accordance
35 with a method described in a U.S. Application filed December 3, 1999, serial
number not yet assigned, entitted METHOD AND APPARATUS FOR
AUTHENTICATION IN A WIRELESS TELECOMMUNICATIONS SYSTEM,



15 connection. The connecti on between the RAN i nterface 208 and t he network
packet svm'tch 204 coul d be an Ethernet or any other of a variety of well

known \Q%Sm%fws omuni cations links. Wile the network pagkgiusenodsah 204
is couple e RAN interface 208 and the I P network interface 206, one

skilled in the art would appreciate that the network packet switch 204
could be coupled to a 20 snaller or larger nunber of interfaces. In an
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net wor k b rgfergﬁge, that network interface is coupled to both an I P network
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SR R ST G RN G S
PDSN2® unpaclaais over the same physical interface.
An MS 300 transmits packet data over an IP network (not shown) by
establishing a PPP instance 302 with a PDSN 304, as shown in FIG. 3A. The MS
300 sends packets across an RF interface such as, e.g., a CDMA interface, to a
packet control function or base station (PCF/BS) 306. The PCF/BS 306
25  establishes the PPP instance 302 with the PDSN 304. Another PPP instance 308
may be established contemporaneously (e.g., if a phone and a laptop each
require a connection). Data packets are routed from the PDSN 304 to an HA
(not shown) via an IP network (also not shown) in accordance with the
particular PPP instance 302, 308. Packets being sent to the MS 300 are routed
30 from the HA via the IP network to the PDSN 304, from the PDSN 304 to the
PCF/BS 306 via the PPP instance 302, 308, and from the PCF/BS 306 to the MS
300 via the RF interface. The PCF/BS 306 includes a PCF/BS table 310. The
PCF/BS table 310 includes a list of MS identifiers (MS_IDs), service reference
identifiers (SR_IDs), and RAN-to-PDSN interface (R-P) identifiers (R-P IDs).
35  The PDSN 304 includes a PDSN table 312. The PDSN table 312 includes a list of
IP addresses, MS_IDs, SR_IDs, and R-P IDs. The PDSN 304 may be served by
more than one PCF/BS 306, but for simplicity only one PCF/BS 306 is shown
coupled to the PDSN 304.



descri bed above. In one enbodi nent the packets are delivered to the network
packet switch 204, which, in turn, delivers the packets to the IP network
interface 206 for delivery to the IP network. The IP network i face 206
transnit sWYORSB3packet s over a physical interface. In onepg%bsm/ﬁ{e“ﬁ? t he

physical interface is T3, a standardgligital telecomunications interface
that has a forty-five Mops transfer rate. The physical T3 interface could

be repl aced Wik iM rif age. ;. an £y reice t-har
physi Eal i\%%ﬁ%é@t%sgﬁ@rlg%% ("ﬁ"e?ﬁg%‘ﬁ%%@ lnTJ]h{ee(ig(%ISP net(ﬁag{)k@}%%[}dgr ace 206
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shown est i shin i nst ance . Wi a , as shown in
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sent to fHEMN derme @ndogipadn P GnfqQUHee Hgaden apAea dpstivatipn khepdex.he PDSN
304, 1@ r oithe IR IPRGkSddayt entdysul RER BSta3fame eorifieurRBRN Asloadsece3Q4th, 308,

and frorqegh’g ReR/ BS 306 to the M5 300 via the interface. The PCH BS 306

i ncl udes F/'BS table 310. The PCF( BS table 310 includes a list of MS
identifiers (NéhdrDshe MeB@0deaves treembdnity denthief PBSN (364 |dbs) entnsl the

N e R e
M5_I Ds, SR PiLis enggerd pnapdatariad, Brssralse4 hadrledof€ e frpany thyy firstdf@F ( Ban one
PCF/ BS 3805 tdutsetond HAMIBIB16/ compledowethRetBid IAFSINS3 MNoMR oxepiplapd to the
PDSN 304har\1/g)of?1/r507 3 EUQU%%/£O4%-3€%}%E%%1?%iI s dl € 1£l| e., not
engaged ' a t &"8PITOHE REFIIPT¢HE BuAssigned ppp
frames. ®adhe sissignePRoff thergpresoitutteensionSend Dfultyhancorpenstetii Beraihilepn PPP
o DB Oy by e O A B R S o1 e
protocol § DSN\:?’%O%% ReWalogatioh gadmeqtiesting tirpestablishmenicapsesoanestien
20  of the PPP instance associated with the call. Otherwise, the PPP instances 302,
308 are “dormant” and the MS 300 performs a dormant handoff and then sends
an origination message that informs the second PDSN 314 of the new location of
the MS 300. It would be understood by those of skill that the second PDSN 314
may also be served by more than one PCF/BS 316, but for simplicity only one
25 PCF/BS 316 is shown coupled to the PDSN 314. Although the network has
been informed of the new location of the MS 300, the MS 300 requires that two
new PPP instances be initiated (because the MS 300 has two dormant SR_IDs
pertaining to the dormant PPP service instances 302, 308). The new PCF/BS 316
and PDSN 306 do not have tables listing SR_IDs or R-P IDs because the two
30 necessary PPP instances have not been established. Accordingly, data packets
being sent to the MS 300 will be routed to the first PDSN 304 because the MS
300 does not have a PPP instance established with the new PDSN 314. Hence,
packets destined for the MS 300 will become lost.
In one embodiment, as shown in FIG. 3B, an MS 318 travels from the
35 vicinity of a first PDSN 320 and associated PCF/BS 322 to the vicinity of a
second PDSN 324 and associated PCF/BS 326 and informs the second PDSN
324 of the number and identities of PPP instances that must be established. The

first PDSN 320 had established two PPP instances 328, 330 between the PDSN



Transport Control Protocol (TCP) frame and identifies the protocol of the
encapsul ated TCP frame. The TCP frame encapsul ates an IP franme and

identifiegy torsﬁ .R?ot ocol of the IP frane. The |IP frame encapgyhXofsosds frane
such as 37 KB Franme and al so includes a source header and a destination

header. 10 The RLP frane may encapsul d0e a data frame configured in
accordance with, e.g., 1S 95B. Wen the M5 300 | eaves the vicinity of the
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PCF/BS 326 then update their respective tables 340, 342. Thus, the list of
dormant SR_IDs informs the PDSN 324 how many PPP instances 336, 338 need
to be initiated and also gives the PCF/BS 326 enough information to update its
R-P/SR_ID table 342.

25 In one embodiment an MS (not shown) performs the method steps
illustrated in FIG. 4 when leaving the vicinity of a PDSN (also not shown) and
entering the vicinity of a neighboring PDSN (also not shown). In step 400 the
MS determines whether it is arriving at a new PDSN. If the MS is not arriving
at a new PDSN, the MS returns to step 400. If, on the other hand, the MS is

30 arriving at a new PDSN, the MS proceeds to step 402. In step 402 the MS
determines whether it is engaged in a data call. If the MS is engaged in a data
call, the MS proceeds to step 404. If, on the other hand, the MS is not engaged
in a data call, the MS proceeds to step 408.

In step 404 the MS engages in handoff. The MS then proceeds to step

35 406. In step 406 the MS sends an origination message to the new PDSN
informing the PDSN of its location. A DRS flag in the origination message is set
to one, and the MS is requesting reconnection or establishment of a PPP
instance associated with the data call. In step 408 the MS engages in dormant



320 and the PCF/ BS 322, which were dormant (i.e., not being used to
transmt traffic channel data). The various established connections and

addresseéépggwgggl uded in the respective tables 332, 334 ;)gfmts{;ﬁ%)P SN 320

and the The nunber (two) of, and identi fi ers ewa
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programmable gate array (FPGA) or other programmable logic device, dlscrete
gate or transistor logic, discrete hardware components such as, e.g., registers
and FIFO, a processor executing a set of firmware instructions, any
25 conventional programmable software module and a processor, or any
combination thereof. The processor may advantageously be a microprocessor,
but in the alternative, the processor may be any conventional processor,
controller, microcontroller, or state machine. The software module could reside
in RAM memory, flash memory, ROM memory, registers, hard disk, a
30  removable disk, a CD-ROM, or any other form of storage medium known in the
art. Those of skill would further appreciate that the data, instructions,
commands, information, signals, bits, symbols, and chips that may be
referenced throughout the above description are advantageously represented
by voltages, currents, electromagnetic waves, magnetic fields or particles,

35  optical fields or particles, or any combination thereof.
Preferred embodiments of the present invention have thus been shown
and described. It would be apparent to one of ordinary skill in the art,

however, that numerous alterations may be made to the embodiments herein



informng the PDSN of its location. A DRS flag in the origination nessage
is set to one, and the M5 is requesting reconnection or establishnment of a
PPP insbﬁﬁg%'@ggociated with the data call. In step 408 tperMRofoE@goes i n
dor mant 7 83 PCTI USOL/ 00487 11 handoff. The MsS then proceeds to
step 410. In step 410 the MS sends anl2 origi nati on nessage to the new PDSN
informng the PDSN of its location. The DRS flag in the origination
message disclestd t witheub, depaktirtge fBmi rtbeudpritt e soymbesf dhe PRRdémiirances to
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and an associat h each such I nstance , a novel and
inprovedhﬁéﬁﬂﬁwﬂﬁhdaapﬁaratus for requesting PPP instances froma packet
data services network have been described. Those of skill in the art would

under_st an various illustrative | ogical blocks, nodules,
circéitgwqéégﬁéﬂéggpﬂ%k:g¥eps described in connection with the 10

enbodi nents di scl osed herein may be inplenented as el ectroni c hardware,
conput er software, or conbinations of both. The various illustrative
conponents, bl ocks, nodules, circuits, and steps have been descri bed
generally in ternms of their functionality. Wiether the functionality is

i npl enmented as hardware or software depends upon the particul ar
application and design 15 constraints inposed on the overall system
Skilled artisans recogni ze the interchangeability of hardware and software
under these circunstances, and how best to inplenent the described
functionality for each particular application. As exanples, the various
illustrative |ogical blocks, nodules, ~circuits, and algorithm steps
described in connection with the enbodi nents 20 di scl osed herein may be

i npl enented or performed with a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmable gate
array (FPGA) or other programrabl e | ogic device, discrete gate or

transi stor logic, discrete hardware conmponents such as, e.g., registers
and FIFO a processor executing a set of firmware instructions, any 25
conventional programuabl e software nodul e and a processor, or any

conbi nati on thereof. The processor may advant ageously be a m croprocessor,
but in the alternative, the processor nay be any conventional processor,
controller, mcrocontroller, or state machine. The software nodul e coul d
reside in RAM nenory, flash nmenory, ROM nenory, registers, hard disk, a 30
renmovabl e di sk, a CO-ROM or any other form of storage medi um known in the




art. Those of skill would further appreciate that the data, instructions,
commands, information, signals, bits, synbols, and chips that may be

ref erencgg §ipaghout the above descrlptlon are advant ageqiggysoifeysesent ed
by vol tages, currents, el ectromagnetic waves, magnetic fields or particles,
35 optical fields or partlcles or ang conblnatlon thereof. Preferred
enbodi nents of the present invention have thus been shown and descri bed.
It would be apparent to one of ord@ATMSKill in the art, however, that
nunerous alterations may be nmade to the enbodi nents herein WO 01/ 50783
PCT/ USO01/ 00487 12 di scl osed without departing fromthe spirit or scope of
the i nventi on. Thenelfthoé of ihforpiie af}iadk@t/dﬂial Sé@vicés Aetwok @pdéﬂrﬁaﬁted

exce in.accordance. with -t.he [fol ovmn IS: WO
o1/ 578 epREORERRGRiRRY Diofitla Reh d b SlRinoPhhrbe ARAGTA SHEOke:  dat
ser vi cesnoratswooin @flrsionfrasttrucmrenelamelkt afdhngerkendataseocicad adtwwitkhtoa nobi | e
statjon a‘@% %ﬁrﬁ@ﬂﬁdtﬁréél@ﬁ{eﬂ@ o?ﬂiﬁee?aél{eiraa@a Eéfv?ct s'n%}&z%?% t'i’l(étrﬂét% %l erment
of the pac ta services net a secon rastruct ur e el ement
of the ﬁﬁ@ﬁ@%ﬂﬂﬁt sfepwifces network, the method conprising the step of: 6
é r ansmt tti tng fromtimntmm& efréhﬁtth@;\ngolm%tsﬁ,?e?ﬁ)r{ @'rHQésﬁ%Ea%ndﬂm ! 8

or mant networ nnections associ ated w ion a a
o e R e SR oo e s TR b o ionpmang. ®27 The
met h8d aflist lofidentifienh asseicinted evito thwmddrmanivosthvazknoaabitdss. 2 conpri se
poi nt-to-poi nt protocol connections. 3. The nmethod of claim1, wherein the

first and second infrastructure 2 elenents conprise packet data service
nodes. 4. The. net Hdw wethsiddielaim dheheireint the daterritirieewsork enpnegrser vi ce

2 reper %Bﬁgarﬁs@‘;i&hf HRPSintProldtdl BBARQYiRE. ¢l aim 1, wherein the message
conprises an origi at| n message i ncl udi ng an |nd|cator t hat the dormant

network connections are dormant. 6. A nobile station configured to inform
a packet dat @. ser Viileasethod of claim 1, wherein the first and second infrastructure

2 elements comprise packet data service nodes.

4. The method of claim 1, wherein the identifiers comprise service
2 reference identifiers.

5. The method of claim 1, wherein the message comprises an
2 origination message including an indicator that the dormant network
connections are dormant.

6. A mobile station configured to inform a packet data services
2 network of dormant network connections associated with the mobile station
when the mobile station moves from a first infrastructure element of the packet
4 data services network to a second infrastructure element of the packet data
services network, the mobile station comprising:
6 an antenna;
a processor coupled to the antenna; and
8 a processor-readable medium accessible by the processor and
containing a set of instructions executable by the processor to modulate and
10 transmit from the mobile station a message including a number of dormant
network connections associated with the mobile station and a list of identifiers

12 associated with the dormant network connections.



2 network of dormant network connections associated with the nobile station
when the nobile station noves froma first infrastructure el enment of the
packet 4 data services network to a second infrastructure e & QQ%%f t he
packet dat™O OU2Y8 ces network, the nobile station conprisin H@ 0048 enna;
a processor coupled to the antenna; ang,8 a processor-readable medi um
accessi bl e by the processor and containing a set of instructions

execut abl e by yhe pTHE%%Bﬂeté%aﬁBH%fath‘mﬁP@ &Hel%ﬁﬁ%@‘ Hofhamt thewTpRi | e

statign a WESS%%E i ncl udi ng . a nunber of dor mant net wor kK connect| ons

associ‘at ePHRCHORRHEOMPBISE POSRIFIO-BAING IO O] sonmyictioasnt i fiers 12 associ at ed
wi th the dormant network connections. WO 01/50783 PCTI USOL/ 00487 14 7. The
nobi | e statlon of claimé6, ..wh e dor mant . net.wor conn ction
conprise point® 8+ 0- plgﬁ thP%}?o%e%ﬁogoﬂaec&lfrb Wé‘er?ﬂeﬂ?ﬁ)tfz 15k tSIQB‘PI“ f

cl ai m2%6, wnfisskiuctuleeldmests cantpiscpadket datmdararternottesr e el errent S conprise
packet data service nodes. 9. The nobile station of claim6 wherein the
identifiers conprise 2 service reference identifiers. 10. The nobile
station of cla?m 6, Thhenebite station of adaint énprhiesein dre identifierisnairhpriseressage
i ncl ud Noseice Hefesad @ idbRatiedshe dor mant network connections are dormant.
11. A nobile station configured to informa packet data services 2 network
of dormant network connections associated with the nmobile stati on when the

(rjmbl | e stationlOmovethé hwhike étaﬁsg dfrn;lauﬁstsr udieuéie Kﬂleerﬁﬁ@éﬁa otnhﬁnE@,CJ&?t 3
ata serv seeqnd infrastrycture e et data
servi ?es éﬁrgg‘%a?ﬁk gss%g% fnC%{f o' cO ?Efu[gf n&h g{l? ‘Q'Bhéd to

transmt thh@sﬁmbddnenmtatl on a nessage i ncl udl ng a nunber of dor mant
net wor k connecti ons associated with the nobile 8 station and a |ist of
identifiers assom ated with the dormant network connections. 12. The
nmobi | e stationtbf cfammbile, stpfienereniigiaredofordrfonmet avitacked dapmriecyicens

c;mpr |2i i mivtirkt 6F t&ﬁtrﬂ?nph?ﬁ@@%d c@ﬂlﬁ'élﬂﬁﬁisoéb%?cﬁﬁ?[d m?a 'TH@'r%‘t@bﬁé ?&étﬁfh of
(F:) aglktrant d a‘f’ﬁh éﬁ% fnrboéo Osa[%trégn rr?gvessfe&%na flrs% mn ragti%lslctrul%g e errrelegt g t re] psac (e)trrp rise

4  data services network to a second infrastructure element of the packet data
services network, the mobile station comprising:

6 a device configured to transmit from the mobile station a message
including a number of dormant network connections associated with the mobile

8 station and a list of identifiers associated with the dormant network
connections.

12. The mobile station of claim 11, wherein the dormant network
2 connections comprise point-to-point protocol connections.

13.  The mobile station of claim 11, wherein the first and second
2 infrastructure elements comprise packet data service nodes.

14.  The mobile station of claim 11, wherein the identifiers comprise
2 service reference identifiers.

15. The mobile station of claim 11, wherein the message comprises an
2 origination message including an indicator that the dormant network

connections are dormant.

16. A mobile station configured to inform a packet data services

2  network of dormant network connections associated with the mobile station



14. The nobile station of claim1l, wherein the identifiers conprise 2
service reference identifiers. 15. The nobile station of claim11l, wherein
the nNessggg ¥Ry i ses an 2 origination nmessage including pariuRpisnser that
t he dormant network connections are dormant. 16. A nobile station
configured to informa packet data seryices 2 network of dormant network
connections associated with the nobile station WD 01/50783 PCT/ USQ /00487
15 when whenrbbimaebikt stafion mmmsfrbnoanﬁastfmf&tstnunfur&&ﬂmﬂ@hﬂbét}ﬁé paaet of the
packegt n fr & el of the
packgi diFQQ£§g§§§§%§%§£ %5W§ E?%Qjﬁn%§§939%u€|éﬁﬁégy ri rﬁfﬁ%gﬁ%ﬁ%s for
"t r ansni $erViegs nelovienkh theraiebile statian epmarisingsage i ncl udi ng a nunber of

dor mgnt network CORR8RS I RIS t?a’iﬁ,%tt% AWt heHen 6B | & tiénsfaa&h%ag@d a
list of |dﬁ§£1|f|ers ssociated with Eﬁo or mant networlii connecti o

The nobilP& ’é%ladHHB ePlgermant REBEK COPRECHAREPCAtadith the I@Qhﬂ@ctl ons

conpisi sestpgont ah@- ROl Pf oldeewificed Naotiatits . with thde dibide Hedhbok of
claim 16 vvheéel n the first and second 2 infrastructure elenents conprise

packet d§F5‘§ Ui'ce nodes. 19. The nobile station of claim 16, wherein the
identifiers conprise 2 service reference identifiers. 20. The nobile

station of cl g’ m 16y WhELEL %tétﬂﬁh Sct‘iﬁi%? dl%o %}Ise?ﬁ A ﬂgrrﬂéﬁgin ?&0019

nmessage including an i ndl cat or net wor connections are
dor meént . connections comprise point- to—pomt protocol connections.

18. The mobile station of claim 16, wherein the first and second

2 infrastructure elements comprise packet data service nodes.

19.  The mobile station of claim 16, wherein the identifiers comprise
2 service reference identifiers.

20. The mobile station of claim 16, wherein the message comprises an
2 origination message including an indicator that the dormant network
connections are dormant.



