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| S-95.  wireless telephune 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.”
Amor 3 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
STANDARD FOR DUAL-MODE WIDEBAND SPREAD SPECTRUM
CELLULAR SYSTEMS,” hereinafter referred to as IS-95.
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and is described in IETF RFC 1661, entitled “The Point-to-Point Protocol (PPP)”
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

25  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
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

30 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
connections, typically transmit packet data over a network by establishing a
PPP connection (or PPP instance, or PPP session), with a packet data service

35 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
station or packet control function establishes the PPP instance with the PDSN.
More than one such PPP instance may be established contemporaneously (e.g.,
if a phone and a laptop each require a connection). Data packets are routed
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The present invention is directed to a method of informing a PDSN of the
number and identities of PPP instances to optimize the usage of air interface
25  and radio access network (RAN) PDSN interface (RPI) communications channel
resources. 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
30  of the packet data services network is provided. The 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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message including a number of dormant network connections associated with

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

25 In another aspect of the invention, a method of optimizing the RPI
communications channel resources in a communications network 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 method advantageously contains the step of

30 transmitting from the packet control function, or base station, a message
including a number of dormant network connections associated with the mobile
station and a reduced list of identifiers associated with the dormant network
connections.

In another aspect of the invention, a method of simplifying Packet

35 Control Function network element functionality when a 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 method advantageously contains the step of maintaining a reduced entry

PPP connection table.
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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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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
RADIUS server 114 could be replaced with a DIAMETER server or any other
Authentication, Authorization, and Accounting (AAA) server.



aut henticating the M5 102 and for granting the M5 102 the use of an IP
address when Mbile IPis to be used. One skilled in the art woul d
recogni 280056232 he RADI US server 114 coul d be repl aced ViGHUSPBRARVETER
server or any other Authentication, AUfhorization, and Accounting (AAA)
server. WO 01/56232 PCT/ USOL/ 02750 7 In one enbodi nent the M5 102
generates |P pankﬁtesemhndimemt PEIMSIR garerates pP guicketst ard Ithe F&ISM RS 104.
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In one embodiment PDSN 200 includes a control processor 202, a
network packet switch 204, an IP network interface 206, and an RAN interface
25 208, 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
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
30 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.
The RAN interface 208 delivers the received packets to the network
packet switch 204. In an exemplary embodiment, the connection between the
35 network packet switch 204 and the RAN interface 208 comprises a memory bus
connection. The connection between the RAN interface 208 and the network
packet switch 204 could be an Ethernet or any other of a variety of
communications links that are well known in the art. The RAN interface 208 is



transfer rate. The physical T3 interface could be replaced with a T1
interface, an Ethernet interface, or any other physical interface used for
data net WHIS62 The RAN i nterface 208 delivers the recei PeHUSYRE0s to the
network packet switch 204. In an exenp8ary enbodi ment, the connection
between the 35 network packet switch 204 and the RAN interface 208
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packet i ndh@a:tqnfh@ltm@peﬁor 202 such that the control processor 202 communicates
directly with the network interface(s).
The control processor 202 exchanges information packets with the RAN
25 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
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
30 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
with a method described in a U.S. Application filed December 3, 1999, serial
number not yet assigned, entitted METHOD AND APPARATUS FOR
35 AUTHENTICATION IN A WIRELESS TELECOMMUNICATIONS SYSTEM,
assigned to the assignee of the present invention, and fully incorporated herein
by reference.
The control processor 202 generates packets for exchange with AAA
servers (not shown) and Mobile IP Has (also not shown). Additionally, for each



connection with an M5 is desired, the control processor 202 negotiates a
PPP session with the M5. To negotiate the PPP session, the control
processoWOMS623gener at es PPP franmes and sends the PPP frabeUSH/REE RAN
interface 208, and 30 then interprets rgsponses fromthe MS received from
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PPP i nst ance
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

25  particular PPP instance 302, 308. Packets being sent to the MS 300 are routed
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

30 identifiers (SR_IDs), and RAN-to-PDSN interface (R-P) identifiers (R-P IDs).
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.

35 While the MS 300 is idle (i.e., not engaged in a telephone call), the MS 300
sends short data bursts as PPP frames. Each such PPP frame includes an SR_ID
that identifies which PPP instance 302, 308 is to be the destination for the PPP
frame. As understood by those of skill in the art, the PPP frames encapsulate
other protocols. In an exemplary embodiment, the PPP frame encapsulates a



may be established contenporaneously (e.g., if a phone and a | aptop each
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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

25 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

30  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

320 and the PCF/BS 322, which were dormant (i.e., not being used to transmit

35 traffic channel data). The various established connections and addresses are

included in the respective tables 332, 334 for the PDSN 320 and the PCF/BS 322.

The number (two) of, and identifiers for, two newly required PPP instances 336,

338 are advantageously included in the origination message transmitted by the

MS 318. For simplicity, only one PCF/BS 322, 326 is shown serving each



an origination nessage that infornms the second PDSN 314 of the new | ocation
of the M5 300. It would be understood by those of skill that the second
PDSN 314wompseéBkso be served by nore than one PCF/ BS 316, PEGUUS§AR750
sinplicity only one 20 PCF/ BS 316 is shown coupled to the PDSN 314.
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a list of SR_IDs from the message, and the connection table 352 maintained by the
PDSN 356. Rather than identifying packets associated with the new MS 366 to

25 PPP instances 372,374 by SR_ID, the PCF/BS 364 associates packets to PPP
instances 372,374 using the ordered pipe numbers of RPI communications pipes
33,54. The PCF/BS 364 associates the MS 366 packets with the lowest SR_ID to
the lowest numbered data pipe, continuing the connections in ascending
numerical order. In addition to optimizing RPI channel usage, PDSN

30 functionality which currently does not maintain SR_ID information is
simplified.

In another embodiment, as shown in FIG. 3C, Air Interface 368 usage is
optimized by conserving Air Interface traffic channel communications when
agent advertisement by the PDSN 356 is not necessary. Agent advertisement is

35 the HA notification of a new FA IP address by the new FA (not shown). When
a MS 366 moves to the vicinity of a new PDSN 356, the MS FA must also move
to the new PDSN 356 so that packets forwarded from the HA (not shown) will
reach the new PDSN 356. When the MS 366 changes FAs, the new FA notifies

the HA to discontinue directing packets associated with the MS 366 to the old



message to the PDSN 324 that includes the list of SRIDs and the M5-1D. The
PDSN 324 establishes two PPP instances 336, 338 and two (the nunber of

SR | Ds r swetssa3zby the M5 318) R-P connections. The PDSN Be#/USHW020$e 15
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channel to renegotlate

In cases (not shown) where the old PCF/BS is connected to the same
PDSN as the new PCF/BS, the new PCF/BS informs the PDSN of the previous
connection, allowing the new PCF/BS to make a new connection to the already

25  established PPP session .

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

30 at a new PDSN, the MS returns to step 400. If, on the other hand, the MS is
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.

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



the sane PDSN 356, and Mobile IP re-registration and PPP re-negotiation are
not necessaré I f the M5 366 has changed packet zones but not PDSNs. The PPP
poi nt of WW%6#ent and FA address do not change if a M5 BEBUMIPELY% r om one
10 PCF/ BS to another PCF/BS associated Mith the same PDSN 356. Air
Interface traffic channel usage is optimzed if a M5 366 had changed
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associ at 6414 'ﬁrﬁ‘%ﬁﬁe%ﬁgﬂf SELRT e oS B BRTRR o iR AERM Berain,
01/ 56202 Rragy beCmpithted drhperfofohed Wﬁhwsdtg@i q@gmﬁeIeMe@S@rs@ﬁ?)zm. I'n
step 410 t tﬂ)%h'é@tléﬁ @B@cﬂ’i@ integrated circuit (ASIC), a field programmable gate array
(FPGA) or other programmable logic device, discrete gate or transistor logic,
discrete hardware components such as, e.g., registers and FIFO, a processor
executing a set of firmware instructions, any conventional programmable
25  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 removable disk, a CD-ROM, or any other
30 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, optical fields or particles, or any combination
35 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
disclosed without departing from the spirit or scope of the invention.



origination nessage to the new PDSN i nform ng the PDSN of its | ocation. The
DRS flag in the origination nessage is set to zero, and the M includes the
number oVOPBP2Rst ances to establish (the nunber of dor maRETEBPA2L ances 5
associated with the M5) and an SR I D asidoci ated with each such PPP
instance. Thus, a novel and inproved nethod and apparatus for channel

opt i m zat i Brerdiore ndneRPRserisisiventiprdaast o badimijed exdeptcin ansardariveseithf

skill in ih@?o@é&hﬁ?HBﬂn&nderStand that the various illustrative |ogica

bl ocks, nodules, circuits, and algorithm steps described in connection

wi th the enbodi nents 10 di scl osed herein may be inplenented as el ectronic
har dwar e, WoHaPI @Lim&Pist war e, or conbi nati ons of both. The various
illustrative conmponents, blocks, nodules, circuits, and steps have been
described generally in ternms of their functionality. Wether the
functionality is inplenmented as hardware or software depends upon the
particul ar application and design constraints 15 i nposed on the overal
system Skilled artisans recognize the interchangeability of hardware and
sof tware 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 di scl osed herein 20 may
be inplenented or performed with a digital signal processor (DSP), an
application specific integrated circuit (ASIC), a field programmuabl e gate
array (FPGA) or other programmble |ogic device, discrete gate or

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

conbi nation thereof. The processor may advantageously be a m croprocessor,
but in the alternative, the processor nmay be any conventional processor,
controller, mcrocontroller, or state machine. The software nodul e could
reside in RAM nenory, flash nenory, ROM nenory, registers, hard disk, a
renovabl e disk, a CO-ROM or any other 30 form of storage nedi um known in
the art. Those of skill would further appreciate that the data,

i nstructions, conmands, information, signals, bits, synbols, and chips
that may be referenced throughout the above description are advantageously
represented by voltages, currents, electromagnetic waves, magnetic fields
or particles, optical fields or particles, or any conbination 35 thereof.
Preferred enbodi nents of the present invention have thus been shown and
described. It would be apparent to one of ordinary skill in the art,



however, that nunerous alterations nay be nade to the enbodi nents herein

di scl osed wi thout departing fromthe spirit or scope of the invention. WO
01/ 56232 WACT1/46882/ 02750 14 Therefore, the present inventP6A/GHIPHF0t o0 be
limted except in accordance with the f®llowi ng clainms. Wat is clained
is: WD 01/56232 PCT/US01/ 02750 15 CLAIMS 1. A nethod of optim zing

radi o- access- net wor k- packet -dat a- 2 €&rAINK node interface conmuni cations
channel resources in a conmuni cations network when a nobile station noves
froma first infrastructure elenent to a 4 second infrastructure el enent
associated wth a packet data services node of the conmunications network,

the method conpr.ising thetké&p doIf : ;ﬁtuhﬁﬁﬁ M fatlid@cdes O Metor e paERE data-
infrastructure ele dg}é%e%nessa Qc udi ng{la1 nunber of dor nant netvvork
connectd on¥THEET ‘tehcotlﬁgl%fﬁ jons Ghapnel FeSRULGES 14 3 CYQRUEHNIFaTqNSyf

i denti fi ersetagskovherd mioblietdieticlo nmards fnetwo ifiest Tdrnecichureseleient e anet hod

of claim Sec)ég'g rrifrgst?ﬁ&tgré gl%ﬂ'?e%q sihiard8 1t Epa&gg‘{ %Fis&?vé I NO&E oﬁ%%lrjESt 5

I dentifiers i ng unc I'on ne
el enent f ueroninomadationswiesyoak, rtbbmh@t Qd@pntpnmgélse steprafa first

infrastyucture el enﬁﬁﬁsrﬁfttlhgefrgﬁp gl s@@&ﬁd Siﬁfrgét?ﬁ@tu?@te‘l\&hgniﬁ ﬁ‘te§

i nfrastructure, el enent packet data services networ thod
conpr i si ngnehling @gipnb e réli‘?ﬁtﬁbef‘é’oﬂéﬂa’@é‘%ﬁwraﬁsqﬁltﬂieédﬁﬁhéh‘? HFPbcﬂ&bl e.

4. The gnretdigdowfand aireddcedMier of id&aiftbrs edsseste@nivithehed@ofint Retiwsikude

Service Request .ldentifiers. 5. A nethod of optimzing the Air Interface

traffic cH FOPR%ources 2 in a conmunicati ons network when the mobil e

station noves froma first infrastructure elenment of the packet data

Servi ces network 1o s %d%fcf&flﬁmals%}‘t'&te SiflsBaBRLd Bl 48 RasKedlat 2

servi ces network, the rre conprising t transmtting from
t he noBi | Sesvigeifpquasihisieaiifiers-ncl udi ng a nunber of dormant network
connections associ ated w t h the nmobile station and 8 enhanced infornmation

associated with the orma t q"e wor k connec
3. g ) 51mp1(1;f(§11ng lgac(f(et Control Function network

2 element functionality when a mobile station moves from a first infrastructure
element of the packet data services network to a second infrastructure element
4  of the packet data services network, the method comprising the step of:
maintaining a reduced entry PPP connection table.

4. The method of claim 3, wherein said reduced entries do not
2 include Service Request Identifiers.

5. A method of optimizing the Air Interface traffic channel resources
2 in a communications network when the mobile station moves from a first
infrastructure element of the packet data services network to a second
4 infrastructure element of the packet data services network, the method
comprising the step of:
6 transmitting from the mobile station a message including a
number of dormant network connections associated with the mobile station and
8 enhanced information associated with the dormant network connections.

6. The method of claim 5, wherein said enhanced information
2 includes packet zone identification information.



6. The nethod of claimb5, wherein said enhanced information 2 includes
packet zone identification information. WO 01/56232 PCT/ USQOL/ 02750 16 7.
The mnet hod 0u$6282 ai m 5, wherein sai d enhanced i nformati on BGE/¥3Q2759 t o
conserve traffic channel resources by reducing Point to Point Protocol
session negotiation. 8. The nmethod of claim5, wherein said enhanced

i nf or mati on i s7.usedTh@ntcdhodn$ elave 3, maidrein swhdenbhncedsiofomestidyyisresgdci ng
Mobi | @ I nternet Protoco i L en. . i at i j ed to
nf or i a BaeRet ey 2 EarprbEeleshhtl Bl reducifigTRah fo BOR PO s
associ at etegaitinhionhe nobil e station when the nobile station noves froma
first infrastructure elenment of the packet 4 data services network to a
second infrastructure el epnent of the packet data, services network, the
mobi | e st ati orf-conpFhemejhod ofklaime Mhereln 53¢ eBhange naRFiqry IS ped

ant enna; RNEHkedv P PLERS BharirRddabb €rco® did fedasiegs MutglebInteheetpPastessior and
containing a set of instructions executable by the processor to nodul ate
and 10 tFE8HERNO rom the nobile station a nmessage i ncludi ng a nunber of
dormant network connections associated with the nobile station and a
reduced i st 12,1 Jfiers a o d, Wi e -
connections. 10. Th“é‘ %Cgﬂeelsgtt% |gﬁgﬁo‘éfli{:eﬁaltdn\:lgfbr\/\hﬂg.g)%%@ﬂga%o%%ﬁesnetvvork
2 confect inehsodomprdarangndi metwiosk rennectionst awseriatesh vagh ithp gnoblile stpennppi | e
station Ofwl%%(r@l!ﬂ@ obWBSFR{IA hdeed OB 2 26t iBRGORACtZe eldrhast SfUBE Fﬂ'a_@k@ﬂ enent s
conpri se packet data service nodes. The nobi | e stat%?n of g aim9

12 h bi |

wher ein t Kata gervises BeRverkettatsecond drpssuEuSe elapenicar Hhe hagheledata
i dent i fi eksrvidé@ neth@rkpiiel obil@biationebngprading9, wherein the nmessage
conprises an 2 origination nmessage including an indicator that the dornmant
netwok connecti onC' 8FET88f mant. 14. The nobile station of claim 9,
wher ei n t he messagea pomessae®upled e ietardemea;iageht i fi cation i nformation.
15. Agmbile statio i gur i a ¢ t } net wor k

8 D EORULIBUIEL Ifle | ACAIUh 2 RAGHBLe BY! thes PrYLGES: afid

of dormant network c ct1ons associ ate bile"st at{ on
01/ 56232 @OTAIDBE AOELSY instructions executable by the processor to modulate an

10 transmit from the mobile station a message including a number of dormant

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

10. The mobile station of claim 9, wherein the dormant network

2 connections comprise point-to-point protocol connections.

11. The mobile station of claim 9, wherein the first and second

2  infrastructure elements comprise packet data service nodes.

12. The mobile station of claim 9, wherein the identifiers are not

2 comprised of service reference identifiers.

13.  The mobile station of claim 9, wherein the message comprises an
2 origination message including an indicator that the dormant network

connections are dormant.

14.  The mobile station of claim 9, wherein the message comprises

2 packet zone identification information.

15. A mobile station configured to inform a packet data services
2  network of dormant network connections associated with the mobile station



17 when the nobile station noves froma first infrastructure el enent of the
packet 4 data services network to a second infrastructure el enent of the
packet O¥0A1/56282vi ces network, the nobile station conpri HGGUSBOAAevi ce
configured to transmt fromthe nobilel®dtation a nmessage including a
nunber of dormant network connections associated with the nobile 8 station
and a redyuged theshobile sdebhirhbessirassadirst iadrastruaturh eletoentef thegqraosek

connect 1 08 s, iryices Olﬁefswmgm S5 abl ol 3h rskt%mugé el&%ﬁ@;o@ thO AR MRt

net work i 3¢ poi nt- ot ocol connecti ons

The nobi | sersi@binemwofk, cthanmb_nl‘e staﬂm@mptrmngl rst and second _

I nf ra%g]fuct ure el emg \,e\f]z&oégﬁrf tgsﬁ@e@g&l%sﬁaﬁ Brosetivd %bﬂ@@@a&lonlﬁm&@ drobi | e
station of claim15, erein entifiers are not

ris
service rgfcudings nuber pf é@gnallbnewkrﬁ%ﬁleétl%lﬂsaﬁ%ﬁaﬁdc%’n@‘l t:LFF I%Ob erein

t he nessaggpRMHd Seeded 3isPldf qHBREfiOR AR6siAgR] WIEH Utk dormant meétwatlor t hat
t he dormant network connections are dormant. 20. The npbile station of

cl ai m 15, CQMGEICRSt he nmessage conprises 2 packet zone identification
information. 21. A nobile stati on configured to informa packet data

services 2 ”eﬁg‘% h[?\%h%\%kggl ﬁtatl F K26 ChnARSn Oabfﬁlgﬂfi Webbotihe

nobi l e station e station noveés froma |rst rastructure
el emer? otommertioas ketnptisggianktr-ppsdpracpbernnestigngecond i nfrastructure
el ement of the packet data services network, the nobile station
conprising: 6 neans for transmtting fromthe nobile station a nessage

i ncl udi ng a nunber of dormant network connections associated with the

nmobi | e 8 statipn ampeamodilecaddtibhsbf Qialirdaar iviheren aheoftisatard] wetdnd he
dormant network connecti e st r1od1esof claim 21, wherein

s. 22. Th
the dor maHif TWWTFQEH@B‘%%’G’E‘PBE%% aéaes%’“ t29%5p0i nt pr ot ocol
connections. WD 01/56232 PCT/ US01/ 02750 18 23. The nobile station of claim

21, wherein el i1 3f andp8ecain B ALIASHS, Ushpicin ALETRRRRSEATREY 6t packet

data service n station of claim?21, wherein the
identii ecerr@lrsed@lf sezvice mpierenwe 1den§é¢m ce reference identifiers.

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

connections are dormant.

20. The mobile station of claim 15, wherein the message comprises

2 packet zone identification information.

21. 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 means for transmitting from the mobile station a message

including a number of dormant network connections associated with the mobile

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

connections.

22. The mobile station of claim 21, wherein the dormant network

2 connections comprise point-to-point protocol connections.



25. The nobile station of claim2l1l, wherein the nmessage conprises an 2
ori gi nati on nessage including an i nd| cator that the dormant network
connect iWA91A6232dor nant . 26. The nobile station of clai mEAUSHEOREh t he
nessage conprises 2 packet zone identi§ication information. 27. A packet
data services node configured to maintain Point to Point 2 Protocol
connection tabR®s ofhdomwhie stetimor&f clmeedli ovheraiss dle¢ Hirstl and keepndobi | e

station whop, & henIRRlbGCAIALADrIPYSI ek I frlid:Hodedf rastruct ure 4 el ement

of a packe servi ces net second infrastructure el enent of
t he packet data services network, the packet data services node conprising:

6 a radi o- accesg- netrwer oBDSNt&tem | clhith EX1f aekereth PhodEeaBfiecOa adt t o the
radi o- access- net r.k- PDS l_F?lct:hannel r&ﬁ' nterface and a processor-readabl e

medi und acE¥EBFIF 0159ert"|‘|%e gense e 510 containing a set of instructions
execut abl e by the processor to update the dormant netvvork connection

information as ggci a;rﬁ%]n\ém%lglﬁle ta%OIr\rD ot% §H§ Eft\*’ﬂg‘eilﬁﬁ‘e conn%H?ésaan

servi ces node wherain

i nf or rat i origasdioi altnesba\gﬂ hnctlhémg)bamensdlaahoonth’@n thai rﬁi@dmad@egeﬁﬁ@ﬂi ncl ude
service rgg EBﬁsaﬂ?H%f fs. 29. The nobile station of claim27, wherein
the first econd rastructure el ements conpri se packet data
service nodes.

26. The mobile station of claim 21, wherein the message comprises

2 packet zone identification information.

27. A packet data services node configured to maintain Point to Point
2 Protocol connection tables of dormant network connections associated with a
mobile station when the mobile station moves from a first infrastructure
4  element of a packet data services network to a second infrastructure element of
the packet data services network, the packet data services node comprising:
6 a radio-access-network-PDSN channel interface;
a processor coupled to the radio-access-network-PDSN channel
8 interface; and

a processor-readable medium accessible by the processor and
10 containing a set of instructions executable by the processor to update the

dormant network connection information associated with the mobile station.

28.  The packet data services node of claim 27, wherein the dormant
2 network connection information associated with the mobile station maintained

does not include service reference identifiers.

29. The mobile station of claim 27, wherein the first and second

2  infrastructure elements comprise packet data service nodes.



