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15  which a large number of system users are present. 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) are known
in the art. These techniques have been standardized to facilitate
20 interoperation between equipment manufactured by different companies.
Code division multiple access 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
25 SPECTRUM CELLULAR SYSTEMS”, incorporated by reference herein, and
hereinafter referred to as 15-95. In addition, a new standard for Code
division multiple access communications systems has been proposed in the
United States in Telecommunications Industry Association PN-4431 and
published as TIA/EIA/IS-2000-5, entitled “UPPER LAYER (LAYER 3)
30 SIGNALING STANDARD FOR IS-2000 SPREAD SPECTRUM SYSTEMS”,
dated July 11, 1999, incorporated by reference herein, and hereinafter referred

to as IS-2000.
The International Telecommunications Union recently requested the
submission of proposed methods for providing high rate data and high-
35 quality speech services over wireless communication channels. A first of
these proposals was issued by the Telecommunications Industry
Association, entitled “The 1S-2000 ITU-R RTT Candidate Submission.” A
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accordance with the IS-707 standard. The laptop computer typically
20 negotiates a dynamic IP address with an interworking function (IWF) in the
wireless network, also sometimes called a Packet Data Serving Node
(PDSN). Negotiation of, a dynamic IP address typically is performed in
accordance with the well known Point-to-Point Protocol (PPP). For the
duration of the packet data session between the IWF and the remote
25 network node, the PPP state of the remote network node is stored in the
IWE,

This IP address is assigned from a pool of addresses controlled by the
wireless network. The laptop computer then uses this negotiated IP address
to access Internet resources such as e-mail servers and web sites. Packets sent

30 back to the laptop computer by the Internet are addressed to the assigned
dynamic IP address and therefore routed to the PDSN or the wireless
network.

As the IS-95 standard was optimized for voice service, it has some
“circuit-switched” characteristics that are not ideal for the generally bursty

35 nature of IP data traffic. IS-707 provides a method of establishing a “packet
data call” through which a subscriber station may route packets of data
(usually IP datagrams) through an IS-95 wireless network to the Internet.
Once established, a packet data call remains active whether or not it is being
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oFpatianc ep( Migh sthe remote network node. If the remote

network node (laptop computer) initiates another access after its packet data

20  call has dropped, it renegotiates its dynamic IP address with the wireless

network’s PDSN. The IP address negotiation process takes extra bandwidth

and causes delays in the wireless channel that appear as network

“sluggishness” to the laptop computer user.

In order to avoid unnecessarily renegotiating dynamic IP addresses,

25 and to allow more efficient use of wireless channel resources, wireless

network implementations support “dormant mode” operation. After the

expiration of the inactivity timer, the wireless system brings down the

packet data call, but preserves the network state of the remote network node.

The connection that exists between the laptop computer and the wireless

30 system in the absence of an active packet data call is referred to as dormant.

The next time the remote network node wishes to access the packet data

network, it causes another packet data call to be established, but does not

need to renegotiate its dynamic IP address and PPP state. Reusing the

previously negotiated IP address and PPP state saves bandwidth that would

35 otherwise be consumed by packet data session renegotiations, thereby
reducing the perceived sluggishness of the network access.

Because of the inherent complexities associated with dormant mode

packet data implementations, wireless carriers have been slow to adopt

renegoti at i
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appl i cabl e Lo any cogmnicat Iaclgps pséoerilnputer from its serving wireless subscriber

20  station. The.present invention is applicable to any communication system
used to wirelessly transport packet data between a remote network node and
a packet data network such as the Internet. The present invention is
applicable to systems such as I5-2000, W-CDMA, and EDGE, wherein a packet
may be carried within over-the-air frames specified for use by the wireless

25 communication system.
~As previously described, a wireless network that supports dormant
mode maintains a virtual network connection between a remote network
node and a packet data network even after any call between the serving
wireless subscriber station and the wireless network ends. A virtual
30  connection through a wireless subscriber station that has no active call with
a wireless network is called a dormant connection. If a remote network
node becomes inaccessible to packet data while its connection through the
wireless network is dormant, there is no way to notify the packet data
network or the wireless network of the inaccessibility. Such inaccessibility
35  causes no problems as long as accessibility is restored before any packets need
to be exchanged with the remote network node. For example, briefly
disconnecting a laptop computer from its serving wireless subscriber station
does not cause problems so long as the laptop computer and the packet data
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20 Repeated attempts by the packet data network to retransmit
unacknowledged packets will also cause the subscriber station to ring. This
undesirable ringing can continue until the connection between -the
subscriber station and the laptop computer is restored, the subscriber station
ringer is turned off, or the subscriber station is powered down.

25 Turning off the ringer or powering down a subscriber station to avoid
Packet data delivery attempts is undesirable in many cases, because the same
subscriber station may be used to provide multiple types of services. For
example, a single subscriber station may provide voice or microbrowser
services in addition to packet data services. Powering down the subscriber

30 station would make all of these services unavailable to the user. Turning
off the ringer makes it difficult or impossible for the subscriber station to
notify the user of an incoming voice call. It is therefore highly desirable for
a wireless network to be able to terminate network comnections to
inaccessible remote network nodes.

35 Embodiments of the present invention address the above described
problem by allowing the subscriber station to initiate a process that
terminates the network connection between a remote network node and the
wireless network. Subsequent packets sent by the packet data network to the
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20 FIG. 4 is a block diagram of a subscriber station apparatus configured

in accordance with an embodiment of the present invention.
DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS

25 FIG. 1 is a diagram of a data communications system configured in
accordance with an embodiment of the invention. In the exemplary
embodiment, laptop computer 102 is connected to subscriber station (SS) 106
through cable 104. Subscriber station 106 establishes a wireless connection to
base station (BS) 112 through antennas 108 and 110 and wireless

30 communication channel 122. Through the wireless connection established
between 5SS 106 and BS 112, laptop computer 102 sends packet data through
connected base station controller (BSC) 116 to packet data network 118. In
the embodiment shown, wireless network 120 includes BSC 116 and
multiple base stations like BS 112. BSC 116 also includes interworking

35 function (IWF) 124. One skilled in the art will recogmze that BSC 116 may
also include a mobile switching center (MSC).

Laptop computer 102 establishes a network connection to packet data
network 118 through SS 106 and wireless network 120. In the exemplary
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systems that support dormant mode, wireless communication channel 122
is torn down during idle periods and made available for use by other
wireless network users. As soon as packet data traffic resumes between

20 laptop computer 102 and packet data network 118, wireless network 120
restores wireless communication channel 122,

Wireless network 120 has no way of knowing when laptop computer
102 is disconnected or powered down while the connection between S5 106
and wireless network 120 is dormant. In existing wireless networks that

25 support packet data, the higher protocol layers are shared only between the
remote network node (ie. laptop computer 102) and BSC 116. In such
systems, SS 106 has no way to alter the PPP state that exists between laptop
computer 102 and BSC 116. Allowing SS 106 to alter the PPP state within
BSC 116 is a “layering violation” that can cause synchronization problems

30 between laptop computer 102 and BSC 116. Embodiments of the present
invention allow this “layering violation” when a remote network node
such as laptop computer 102 becomes inaccessible to packet data traffic. Any
packets received by SS 106 and addressed to the inaccessible laptop computer
102 are undeliverable.

35 In an exemplary embodiment, SS 106 responds to an incoming, but
undeliverable packet by sending a notification to BSC 116 to terminate the
associated PPP state. In the various described embodiments, this packet data
session termination notification can be sent in any of a variety of messages
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this packet the bhluetesth mtetfmnwianchaawdlkhowimﬂlecm be sent in any of a
variety §j NMessadefe skilled in the art will also recognize that a remote network node
could be incorporated into SS 106 without departing from the present
invention. For example, S5 106 could have a microbrowser built into the
subscriber station handset. After downloading a web page to the
microbrowser, the connection between SS 106 and BSC 116 would
25 eventually become dormant. If the subscriber station user then terminates
the microbrowser application, it is not necessary to establish a wireless
connection just to inform BSC 116 of the change. If a subsequent packet is
sent by packet data network 118 to the now-inaccessible microbrowser, BSC
116 originates a packet data call to SS 106, and SS 106 sends a packet data
30 session termination notification to BSC 116. Any other packets sent by
| packet data network 118 fo the now-inaccessible microbrowser may now be
discarded by BSC 116 without wasting valuable over-the-air resources or
causing undesirable behavior in SS 106.
SS 106 and wireless network 120 may communicate over any of
35 several types and frequency bands of wireless communication channel 122.
For example, wireless communication channel 122 may be in the cellular or
PCS frequency bands. Also, wireless communication channel 122 may be a
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data packet 202 to wireless network 120. In the exemplary embodiment, the
connection between SS 106 and wireless network 120 is dormant (no active

20 call exists). Wireless network 120 starts to bring up a packet data call by
sending page message 204 to SS 106. Upon receiving page message 204, SS
106 responds by sending page response message 206 to wireless network 120.
Wireless network 120 then sends channel assignment message 208
indicating a traffic channel to be used by SS 106 and wireless network 120.

25 Once on the traffic channel, 55 106 and wireless network 120 perform
service negotiation 210. As is well known in the art, service negotiation
may comprise several messages sent between SS 106 and wireless network
120. Service negotiation 210 is generally the first opportunity for SS 106 to
identify the type of the incoming call as a packet data call. Service

30 negotiation 210 also identifies the particular packet data session or sessions
for which the packet data call was initiated.

In the exemplary embodiment, wireless network 120 proceeds to send
55 106 a service connect message 212 and an alert with information message
214. Wireless network 120 may send these two messages in either order or

35 may omit one or both of them without departing from the present
invention. The alert with information message 214 is typically the message
that prompts the subscriber station to activate its ringer.
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release request message 218 Request message 218 then includes a
termination notification for the packet data session associated with the
20  inaccessible remote network node.

It is undesirable to send such a packet data session termination
notification in connect order message 216 for at least two reasons.  First,
connect order message 216 leaves the packet data call in an active state.
Some kind of call release message would still need to be sent. Second,

25 existing connect order message formats have been standardized, so adding
information that would identify a packet data session or sessions to be
terminated would mean changing the standard. Changing entrenched
standards like IS-95, or even departing from IS-95 conventions in an
emerging standard like IS-2000 is generally very difficult without very

30 compelling justifications.

In one embodiment, however, a termination notification for packet
data sessions is incorporated into an existing 1S-95 or IS-2000 Release Order
without changing the format of the packets. This is made possible by using
the Order Qualification Code (ORDQ) field that already exists in the IS-95

35 and IS-2000 Release Order. Only one bit of the existing 8-bit ORDQ in the
current Release Order message format is used to convey information. Some
or all of the remaining 7 bits could be used to carry termination notification
for packet data sessions. In a first embodiment, one bit is used to indicate
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In another embodiment, release request message 218 is replaced by a
new Resource Release Request Message that includes order-specific fields
15 that are used specifically to identify packet data sessions to be terminated.
An exemplary format for such a Resource Release Request Message is shown
in Table 2 below. In Table 2, SS 106 sets the SR_ID field to the service
reference identifier corresponding to the packet data session to be
terminated. Service reference identifiers are described in the
20 aforementioned IS-2000 specification. SS 106 sets the PURGE_SERVICE field
to ‘1’ to allow the terminated SR_ID to be reused by another packet data
session. Otherwise, SS 106 sets the PURGE_SERVICE field to ‘0". In an
alternate embodiment, the SR_ID and PURGE_SERVICE fields are bit map
fields allowing simultaneous release of a combination of packet data

25  sessions.
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step 304 If an active traffic channel a]ready exists between SS 106 and

15 wireless network 120, then SS 106 sends release request message 218 at step

- 308. As previously discussed, SS 106 may send a Resource Release Request

message in lieu of release request message 218. Sending a Resource Release

Request message may be more appropriate if multiple service options are

being supported by the traffic channel, and not all of the service options

20  should be terminated. For example, in a simultaneous-voice-and-data call,

it would be undesirable to have to release the voice call just to terminate the

packet data session associated with the unavailable remote network node.

The Resource Release Request message could be used to selectively
terminate only the packet data session without affecting voice service.

25 If no active traffic channel exists, then SS 106 waits (step 306) until a

packet data call comes in from base station 112 in wireless network 120. A

call that is initiated by wireless network 120 through a base station 112 to a

subscriber station is referred to as a land-to-mobile call. SS 106 then receives

and decodes the page message at step 310, sends a page response message at

30  step 312, and receives a channel assignment message at step 314. SS 106 then

performs service negotiation with wireless network 120 at step 316.

As discussed above, service negotiation identifies the incoming call as

a packet call to S5 106. SS 106 processes the alert with information message

at step 318 if one is sent by wireless network 120. In the exemplary
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In an alternate embodiment, SS 106 omits step 322 and proceeds from
step 320 directly to step 326.

U

FIG. 4 is a block diagram of subscriber station apparatus 106 in
15 accordance with an embodiment of the present invention. The diagram
shows several different types of physical interface that S5 106 may use to
communicate with an external remote network node. In addition, the
diagram includes handset user input interface 416 and handset display 418
that allow access to a remote network node that is incorporated into SS 106

20  such as a microbrowser.
As shown, control processor 406 is connected to local wireless modem
410, serial port 412, and IRDA port 414. SS 106 may use each of these physical
interfaces to communicate with a different external device acting as a remote
network node. Such an external device could be a laptop computer or other
25 portable packet data device that provides access to the Internet, world-wide
web, e-mail or schedule applications over a packet data network. One skilled
in the art will recognize that any combination of these physical interface
types and a variety of other interface types may be implemented in a
subscriber station without departing from the present invention. If
30 configured as shown in FIG. 1, laptop computer 102 would connect through
cable 104 to serial port 412. A remote network node equipped with a local
wireless modem would communicate with 5SS 106 through local wireless
modem 410 and antenna 408. An example of a local wireless modem is one
using the aforementioned bluetooth local wireless interface. IRDA port 414
35 uses infrared techniques that are well known in the art, but could also be any
other light-based wireless communication interface. Serial port 412 could be
RS-232, Universal Serial Bus (USB), or any other communication interface



FIG 3 is a flowhart of the steps taken by subscriber station loggtgm Z[]l]&
notlfy W twork 120 that a packet data session as QG

unavai | abl\gbfgg%?g net work node should be term nated. At ste[gﬁ%ﬁ%o the
renote network node associated with a pafket data session becones

| naccessi bl e. -As previously described, this could be due to such conditions
as |aptop conputer 102 bei ng di sconnected from SS 106 or bei ng powered
down. |f thECTUERDBEA PEY Cfﬂzi berween semote eeswork rodef 109 and ¢riler
channel is egtiddlioghed, then SS 106 sends a packet data session term nation
10 notificationeF her ste 4ﬁor step 326. When SS 106 _firsts detects
that the renote QE&HEKRJFBS%S s 48 cdmealspn £onBssted) cto swireless ddietiarkes

hetwork . tzo""’“m“’ﬁ‘m“aﬁ“ﬁ?ﬂe e e ol O Ut cRee
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i scusse e I; as e i e
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may be nor e“\ﬁ{ﬂiﬁ?pﬂﬁmf@fk fcqmmlpcfél@brmud@Qpiﬂ%ﬁse&@leelta@hmqpp@rtned by
the trafficgeheflan B95 RPAveokmOtord Bsnﬁﬁumcsﬁngp 0% ep Obﬂlﬂqu or

term na exanp in.a simultaneous-voj.ce~and-data ca woul d
be undei& Eﬁg t’l?tWé’Gt t 1 r the, @emplary o emb ‘-'I}tust:o%%c‘]t epmqeaiqs 146
?ﬁc kst dat acemsnuniratess oviith edindléss trteewwl dh\éazbabhﬁ)u m:em@ésl \Afﬁétmqte
e Resourc q e _cou e._use se tive
terninate o?ﬁ’%ﬁgﬁgﬁ ﬁ%‘i\?@?@ BRCQEHRRG, I 3%27?? é'éﬁﬁl%sé?’ 25
If no acti v@etwatk conu:hunmhoaxumdss,le 482rcosdl m::nmmvdy(umhpe BAPOYMI-4  a
packet dat acyoia, wm&damrqrpﬁaﬂu?ﬁ@%%@il@w s8l WRIED&ER0. A
el ess net wor 2

ase statiron 112

callth% tla dbyvmr
to a E scPF tesnatively o vargless networkcompunieat m@dtelamoz @uudoe

then recei V@SOvﬁ@dMﬁl&ieéomh@uﬂQﬁﬁoﬁEWhah satéllite3BikedsS Riifesd

response ne ep 312, and receives a channel assignnent” nessage
at step 314§ﬁ§g‘3ﬁg‘% 6%5%: perfor ne service negotiation with wirel ess

network 120 at siwEheiexemplary gmlsthaﬁpmentmérpmc&soegoﬁimtémas iirletidl fi es
the i nCO NGlatstacRsts FoRAGHE ofqgﬁg%@ 1frs 100" 0E3RA° poRE aBhe!

W th |n5§ I on _nmessage at_step one is Sén netvvork
120. he | BFQeedspr 46 thayy es wm/mqmpn channel

with wireless network 120 through wireless network communication
module 402. While establishing this initial wireless communication
channel, wireless network 120 assigns the packet data session a service
reference identifier sometimes called an SR_ID. Subscriber station 106 then

25 associates that service reference identifier with the physical and logical
connection through which the packet data session was initiated. Once the
wireless connection between subscriber station 106 and wireless network 120
becomes dormant, the service reference identifier is used to associate
subsequent packet data calls with the packet data session.

30 In the exemplary embodiment, control processor 406 monitors the
status of each local interface to determine accessibility or inaccessibility of
remote devices such as laptop computer 102. If the remote network node
associated with an interface and service reference identifier is inaccessible
when ‘an associated land-to-mobile packet data call is initiated by wireless

35 network 120, control processor 406 forms a release message containing a
termination notification for the packet data session. Control processor 406
identifies the packet data session being terminated using the service
reference identifier and then sends the release message. As discussed above,




13 enbodi nent, SS 106 ignores any directive in the alert wth inf{p§ gt jioh.
rressage to activate a ringer in the subscriber station. Instead, SS 106
sends a WOMEEorder at step 320. In an alternate embodi RO cr i ber
station (SS 106) will ring briefly bef%e sendi ng the connect order at
step 320. In the 5 exenplary enmbodi ment;~the accessibility of the renote
network node is again eval uated at step 322. In the event that the renote

net wor k nodRe réﬁﬁ@élh@éseﬁlgé\ﬂn‘idy bl eelRask Sdquiat mneseagd 218, taaxedamw&tea@eaen

accessi bl e, t he 106 r esune or d| na a t a tr 324.
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WHAT IS CLAIMED IS:



35 uses infrared techniques that are well known in the art, but cou]gjmﬂ@?
be any other |ight-based wreless comunication interface. Serial port ‘2
could be RS-232, Universal Serial Bus (USB), or any other comunication
interface WO 01/52574 14 0 8 JUL 2004 {RCT/US01/00704 requiring a physical
cabl e between renote network node 102 and subscriber station 106. Control
processor 406 is also connected to wel networ k communi cati on nodul e
402, whi ch enabl es conmuni cati on of Mgckets 5 between SS 106 and
wirel ess network 120. Wrel ess network conmuni cati on nodul e 402 may utilize
any of a variety of wireless technol ogies without departing fromthe
present i nlvent iAdmethad fohprasessing atand dodmubilerpacket defiarcall @siginaomoorkprising
conmmuni cat jon nodul e 402 uses CDVA techniques to generate an |S-95
vvaveformfth?StE ni cating with a COMA cel lular or 10 PCS network. In the
exenpl ary enbodpigihg _aqﬁgé Fdm RAFRSS Abtwi?R to GRBTHERI £ BA&k3t Whth alivifl £5S
network 120 t hrough W reless network comruni cati on nodule 402 in

accor dancdnagcessibleSren@te petatask alode having lacdarmanienstwork comneativre atithanpankeul e
402 coul dﬁ%ner nar?ﬁi_ve y utilize IS-2000, W- CDVA, or a

ti me-di vi SEARSHPYS BIE- access (TDMA) interface such as EDGE 15 or GSM

Al ternatively, gahdifi €5 SreleBiNRNdssaz0MBINhE AyirQBssTRAEN Rk FQAdC Akt Ae MERYFLE

W rel ess comuni cation through a satellite-based wreless system such as

d obal st arcomphiging lagackes dplasessiartpaainatmtnotifioattonol processor 406 recei ves
initial data packets fromone of its physical interfaces, such as serial
port 412. 20 Control processor 406 then establishes a wreless

comuni catj on ciiniethotMof ktlah 'eassinnRid\pidketl @fla sENsRMABrMihAtRIneSStifRBHMOT K
communi cation nodule 402. Wile establishing this initial wreless

communi catidentifiexpragranore\packst defa sasstons ik ba rommated diydhe wirelgssonatworkat a
session a service reference identifier sonetines called an SR ID.

Subscri ber station 106 then 25 associates that service reference identifier
with the physi Chie métiod ofdIgiaI 1 fiethenesmprisig!thé epdlofvhi ch the packet data
session was initiated. Once the wreless connection between subscri ber
station 106 andepprangservisemnggotiatiopovithdhe wirslessnatwerk and he servi ce

reference | denteix{ria&{ngi ;?ack’&eéjat& Ses8idi (i)&:einﬁﬁ&ltion information associated with the land-

to-mobile packet data call origination from information received during said service
negotiation, wherein the packet data session identified corresponds to the inaccessible

remote network node.

4, The method of claim 3 wherein said release message is a release request message
having an order qualification code (ORDQ) field identifying the packet data session

corresponding to the inaccessible remote network node.

5. The method of claim 4 wherein said ORDQ field comprises a bit map identifying

the packet data session corresponding to the inaccessible remote network node.

6. The method of claim 3 wherein said release message is a Resource Release
Request message identifying the packet data session corresponding to the inaccessible

remote network node.



subsequent packet data calls with the packet data session. 30 In the

exenpl ary enbodi ment, control processor 406 nonitors the status @f§ gaci

| ocal interface to determ ne accessibility or inaccessibility of renpte
devi ces such as |aptop conputer 102. |fj#he renote network node associated
with an interface and service reference identifier is inaccessible when an

iated | bi | ket data. call is initiated by wireless 35
netvor k 12, colte BT, OERRGR Bonteiinan relsachomeResEs sgoht &, WY o

term nati qefeRmké ﬁa&lﬁﬁaoeast:@ront e PRt edatdl 3sBioh LRPeRPbndir2Nor Bk iRIRERDPROT 406
identifies the packet data session being term nated using the service

r ef er ence remetetietwenk nadd. t hen sends the rel ease nessage. As di scussed
above, 08 JUL 2004 WD 01/52574 PCT/ US01/00704 15 the rel ease nessage may
be rel ease request nessage 218, a Resource Rel ease Request nessage, or any
other nessage tTRimbHedof kiags 3ofuRBEKEI MR $8SBpOSY stbhgs séﬁlbmlﬂlﬁ‘ﬁlﬂgr
Control processor 406 may be a general -purpose m croprocessor, digital
si gnal prdedbspackeDsiaja sgssionriamunation hefeficetiore vdeptifyingo thei p,@kefodatasqgmm c

i ntegrated circui A her devi ce capable of performng the
funct i ons ‘ISR @&qﬂﬁree’%'ﬂcceﬁépﬁ%é&&tﬁgwoﬁﬁ ‘Uﬁ" interface 416 and handset
di splay 418 may include a keypad, a liquid crystal display (LCD) pen input
interface such as those commonly used on handhel d personal digital 10

assi st ant Yevi cde ethadsyf clgim %W@tﬂﬂéﬁaﬁnmiloﬁl ndentifiec & apisraen ireferengeor

W rel ess p § data user applications. The previous description of the
preferred ‘ments is provided to enable any person skilled in the art
to make or use the present invention. The various nodifications to these
enbodi ments will be readrl pparent to 15 those skilled in the art, and

t he generil® priThei @P‘é@dd?éfq df Rerther rcopgyising theapq@pr@oserldingtah@nnewdrrrrents
W t hout t f e faculty. Thus, the present invention is
not inten %E%gtgfthq\gﬁ‘elkﬁ %fl%r% embodi ments shown herein but is to be
accorded the w dest scope consistent wth the principles and novel
features d| scl gsed herei 20 WHAT IS CLAIMED I'S: 0 8 JUL 2004

The method of claim 1 further comprising the steps of’
performing service negotiation with the wireless network; and
using information received during said service negotiation to identify the land-to-

mobile call origination as a packet data call origination.

12. The method of claim 11 wherein said release message is a release request
message having an order qualification code (ORDQ) field specifying one or more packet

data sessions to be terminated.

13. The method of claim 12 wherein said ORDQ field comprises a bit map that

identifies said one or more packet data sessions to be terminated.

14. The method of claim 11 wherein said release message is a release request
message having an order qualification code (ORDQ) field specifying that all packet data

sessions be terminated.

15,  The method of claim 11 wherein said release message is a Resource Release

Request message identifying one or more packet data sessions to be terminated.



16 CLAIM5S 1. A nmethod for processing a | and-to-nobil e packet data ff@lb
origi-nation conprising the steps of receiving a page froma wrele s‘ L 204
network to originate a packet data call with an inaccessible renote
network node having a dornmant network cgnnection with a packet data
network; and sending a rel ease nessage to the wirel ess network, said

rel ease nessag conprising.a packet data,session termnation notification.
2. The metfod ofhe A ohirsm; 1o s‘a$%elaa eIt amEsass SRIPEFGH AatertFe
notificati@firendfdthlifitredrRESording B dack 8E £ | i phat ed
by the wrel (raess netvlvor k. 3. Thengnetéégdaogﬁilog?%n @ﬁﬁcﬁgtrsd%gﬁr%ﬁo}slﬁd;{he
st eps of : teymandted.mi ng service negotiation with the wireless network; and

extracting packet data session identification information associated with
the I and- to-nobile packet data call origination frominformtion received

during saig seryintfhod R PrdcbdifNa 1ahB852hdbilk PacIRaGkRt cafl %Hgidaﬁéﬁ E&Hprisinlgn
WO 4, e

identified corresponds to the i'haccessible ‘renpte net K node.
met hod of thé¢ steps & wherein said rel ease nessage is a rel ease request nmessage

havi d Lificat] de (ORDO). fiel.d identifying t ket dat
cesstoncor « odpHANES PEEF H11B A RS STk b0 BBRuC AdeHkA Eafsal. & The o
method of cl ai effofipakRicsHefordiBRMilnthe wiRRRY htREra DIt map | denti fying

the packet data session corresponding to the inaccessible renpte network
node. 6. The mextractingf packeti dat8 sesbien edentificdtion isforaatwnrassaciged vsthahRasdur ce

Rel ease Request nessage identi.f.yin he packet. data.s i on_carrespondi ng
Co the. i ndoabaue ppRERer das: G ereiiin. BAE. Moarmaioh S5eei ey dynbr Sgd gt of
claimé6 V‘hﬂg@ﬂiﬂioﬁﬁhﬂw{e@ﬂ %Eadl@ﬁ YaGCsR AP idchBled cOAEIPOAEs td QhahRRERible
identifier based on the packet data session corresponding to the

i naccessi BEmoterngiwork nodewor k node. 8. The method of claim 3 further

i Si th t € f stori i. dentifi inth ket dat
O £ =B ing T BRI ARl B PRE G °
corr espondifiaginger;t he i naccessible renote network node. 9. The nethod of

claim8 wherein said session identifier is a service reference identifier.
sending a connect order message to the wireless network without activating the

ringer; and
sending a release message to the wireless network, said release message

comprising a packet data session termination notification.

18.  Wireless subscriber station apparatus comprising;

a control processor configured to receive a page from a wireless network to
originate a packet data call with an inaccessible remote network node having a dormant
network connection with a packet data network, and generating a release message
comprising a packet data session termination notification; and

a wireless network communication module configured to transmit the release

message to the wireless network.

19. The apparatus of claim 18 wherein said control processor is further configured to
format the fields of the packet data session termination notification to identify one or

more packet data sessions to be terminated by the wireless network.

20.  The apparatus of claim 18 wherein said control processor is further configured to

extract packet data session identification information associated with the land-to-mobile



10. The method of claim3 further conprising the step of sending a @éhﬂ&dmm
order. nessage to the wireless network. 11. The method of claim 1 further
conprising the steps of performng service negotiation with the wrel ess
network; and using information receivedguring said service negotiation to
identify the land-to- nobile call origination as a packet data call
origination., 12.. The thod .of claim.l1 erein said .rel ease nessage is a
el Snse r daied deho Gl EORRRIOh SRR BForElas derelyh HoRE Recs CRERgeioRel d
speci f yi NGyi@n Ofhe "PAckef? WateCsessid! RleARHRl B edpBnde tb BT RAabREkibId Jembiie

met hod of claim 12 wherein said ORDQ field conprises a bit map that

i dentifi enetwodrd node or nore packet data sessions to be terminated. 14. The
met hod of claim 11l wherein said rel ease nessage is a rel ease request
message having an order qualification code (ORDQ field specifying that all
packet daty semRi Hparalf i Rferethosaid WRelER! Aok contrmitalibn WRsfuRd N
said rel ease nessage is a Resource Rel ease Request nessage i1dentifying one
or nore patk€&DMAtvardess setyrask compwnicetiori madwel. 0 8 JUL 2004 18 16. The

met hod of claim 15 wherein said rel ease nessage conpri ses a service
reference identifier corresponding to each of said one or nore packet data
sessi ons tx be THeedphaalsest: clairh 2 1 AwRBERORid RirelBisARBS Sk Gnanh@diioh IndtRi | €
packet data call origination conprising the steps of. receiving a page
from a wi ned 3&EDMAWIHlessaevrarficommunigatiertweduldat a cal | ;  perforning
service negotiation wwth the wireless netwrk; extracting packet data
session identification information associated with the |and- to-nobile
packet datz3. calTheGippgiafiist dflair ZMvhérer saRE wizeledsaebvykCcodhiiiichtidaintbduy Vi ce
negoti ati on, wherein the packet data_session identified corresponds to an

i naccessi B$ @ I3-20R% wirelessiskwonksgamunicgtipy medulgnd decoding an alert with

i nformati on nessage directing the activation of a ringer; sending a
connect order nessage to the wireless network wi thout activating the
ringer; ard serhiengpparats! cfasamEswheeint id Wizeldsimhwesk ddiniiidation ahcliufee! ease

nmessage conprijsing a packet data session term nation notification.
is an I8-95 wireless network communication module.

25.  The apparatus of claim 18 wherein said wireless network communication module

is a TDMA wireless network communication module.

26. A method of packet data call origination comprising:

receiving a page from a wireless network to originate a packet data call for a
remote network node having a dormant connection through the wireless network to a
packet data network;

evaluating the accessibility of the remote network node; and

sending a release message to the wireless network in response to the page if the

remote network node is inaccessible.

27.  The method of claim 26 wherein the release message relates to the termination of

a packet data session for the remote network node.

28.  The method of claim 26 further comprising:
performing service negotiation with the wireless network in response to the page;

and



18. Wrel ess subscriber station apparatus conprising; a control proce®8al] 1004
confi.gured to receive a page froma wireless network to originate a packet
data call with an inaccessible renote network node having a dor mant
network connection with a packet data ngfwork, and generating a rel ease
nmessage conprising a packet data session termnation notification; and a
wi rel ess networ k, communi.cati.on 1;;ﬂ)dul e configured to .trar@n‘it t he re] ease

3 &

message to the ShTAEHNEs fprmalign krom othe §eovice, Nisgohiation Jdentitung, & gachet dafa, sai d
control preGRISPF tHeSembtd ddekokadgeoured to format the fields of the packet
data session termnation notification to identify one or nore packet data
sessions to be term nated by the wireless network. 20. The apparatus of

claim 18 erei sai ontrol .pracessor is further configured to extract
packet - darks” sestecheiaf of Efit 2B Sierei s ket frestekin SHAS direaspredien
|'and-t o- mMypdskfeOnfinkUbn 2084 diliR@f6Rcodat(@RIRD) field Memalingthé pafket data
information received during service negotiation, wherein the packet data
session i desslanf i ed corresponds to the inaccessible renote network node.
21. The apparatus of claim 18 wherein said wreless network comruni cation
nodule is a CDVA wireless network conmuni cati on nodul e. 22. The apparat us
of clai m 2h whertRi Methad 8f Wain® 29 Whert YHr & Aicembhs a”lﬂtjl:HaF iddnﬁgﬂh@/\" CDVA
W rel ess network conmmuni cati on nodul e. 23. e apparatus of claim?21
wher ei n sdhelpagkeedasa sespieBwor k conmuni cation module is an |S-2000 wirel ess
networ k communi cati on nodul e. 24. The apparatus of claim?21 wherein said
w rel ess network comuni cation nodule is an |IS-95 wirel ess network
comuni catjlon MduinethodSef Elakn B8P ¥hateits tigf rdléade ThesSagahedprives dl ReWuir@ €ss
networ k conmruni cation nmodule is a TDVA wireless network conmuni cation
nodul e. 2&ReleaseRequnst wesspeeidentifiag shecpacketslatagiess@n. on conpri si ng: recei ving
a page froma wireless network to originate a packet data call for a
renot e network node having a dormant connection through the wrel ess
network t@2a peRkaéthdfbE chith BOrtierey sheifldapg miefag@ G eRs cbinptitey adfervidre
remote network node; and sending a rel ease nessage to the wrel ess network
i n r espondeference identifics basad anfhe packghdata s6iMBr k node is inaccessible. 27.
The nethod of claim 26 wherein the rel ease nessage relates to the
term nation of

33.  The method of claim 28 further comprising sending a connect order message to

the wireless network.

34.  The method of claim 28 further comprising:

receiving an alert from the wireless network directing the activation of a ringer;

and

sending a connect order message to the wireless network without activating the
ringer.
35, A subscriber station, comprising:

a control processor configured to receive a page from a wireless network to
originate a packet data call for a remote network node having a dormant network
connection to a packet data network, evaluate the accessibility of the remote network
node, and generate a release message in response to the page if the remote network node
is inaccessible; and

a wireless network communication module configured to transmit the release

message to the wireless network.



a packet data session for the renote network node. 28. The net hod ob cgﬂizﬂm
26 further conprising: performng service negotiation with the wire (—.as
network in response to the page; and 08 JUL 2004 20 extracting information
fromthe service negotiation identifying a packet data session for the
renmote network node. 29. The nethod of claim 28 wherein the rel ease nessage
conprises a rel ease request nessage having an order qualification code
(ORDQ field identifying the packet data session. 30. The nethod of claim

29 wher ei 3¢t he 1HROWbEIHBEA stﬁﬁ’diﬂ)ﬁieﬁl%ﬁ oF cBiich 3%BPhdrElR '?Bé ferdane megﬁge PaALkelo dat a
session. 31. The method of claim28 wherein the rel ease message conprises a

Resour ce theterminstifeqiiepackebdatagssion éortthé yanmge néteopantdst dat a session. 32.
The net hod of claim 31 wherein the rel ease nessage further conprises a
service reference identifier based on the packet data session. 33. The

met hod of 37l ai MRS sib4EABLT stARITPOF Tldha 35 NWhedein 2the OHERl PRb&BEorTRSRAGEr { O
the wireless network. 34. The nethod of claim28 further conprising:

recei vi ng c@nfigured to fpedarm iservigernsgeasionewitlo the wireless netgotkhin respansato ohe of a

ringer; and sendj a,connect order .nessa e W reless networ t hout
et Pvat i ngefeniq Aguft BRMRERQ IR WESEIRE ebnldonigeRFRg. £ Patih cplh
processor s@@,[ﬁﬂfgpﬂﬁc}eﬁlgter&e@b,\kqmaepage froma wreless network to
originate a packet data call for a renote network node having a dornant

network connection to a packet data network, eval uate the accessibility of

Lhe remot anet whckynager A98RAT oA el SRR TBS5E% el ESRBASS 40, (e

page if the reno ccessi

conmmuni catrelfserfequdse meedage Guviag ah @rder aﬁalﬁﬁdanmh codec{GRIDY) fieRisidagfyihg thde
Wi rel ess netvvork 08 JUL 2004 21 36. The subscriber station nmethod of claim
35 wher ei Pagkd dai@)sespien. nessage rel ates to

39.  The subscriber station of claim 38 wherein the ORDQ field comprises a bit map
identifying the packet data session.

40.  The subscriber station of claim 32 wherein the release message comprises a

Resource Release Request message identifying the packet data session.

41.  The subscriber station of claim 40 wherein the release message further comprises

a service reference identifier based on the packet data session.

42,  The subscriber station of claim 37 wherein the control processor is further
configured to generate a connect order message, and the wireless network
communication module is further configured to transmit the connect order message to

the wireless network.

43. The subscriber station of claim 37 wherein the control processor is further
configured to receiving an alert from the wireless network directing the activation of a
ringer, and generate a connect order message without activating the ringer, and wherein
the wireless network communication module is further configured to transmit the

connect order message to the wireless network.
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the termnation of a packet data session for the renote network no&ﬁlﬂi§
The.subscriber station of claim35 wherein the control processor i80f Ly
configured to perform service negotiation with the wireless network in
response to the page, and extract infoggmation fromthe service negotiation
identifying a packet data session for the renote network node. 38. The
subscriberzﬁta{Aoqut claim 37 wherein the rel ease nessage conprises a

rel ease refguest™ig 53% § \9Pn°g°"éﬁ?58'£der qualification code (ORDQ field

i denti fying themeddsGcilecéldihg a5RAE6 oM a Witeled Rt WHASIS drizffatSh ?&dk‘éf‘détﬁ cgll ai m
38 wherein the ORDQ field conprises a bit map identifying the packet data
sessi on. 4ot aTerpotgutrerkmede baving adopnant (canpacton tireugh the ieslese netavosk tessage
conpri ses S Rel ease Request nessage identifying the packet data
sessi on. f%ﬁd%%§%§|§%'ﬁ£er station of claimd40 wherein the rel ease nessage
further conpri sféans forsealiatigy theabdessibitity cfend tehiots ndiasadnaie; bite packet data
session. 42, The subscriber station of claim37 wherein the control
processor is fUpeansdor sesdingrelense seguage tatke wirglspnaetvods ierespenss dgdhe and
the wirel 149 FTall il l.e is further configured to
transmt t geggh%§%§“%§§9r n@%%?égﬁfgggpﬁe wi rel ess network. 43. The
subscri ber station of claim37 wherein the control processor is further
configured to receiving an alert fromthe wireless network directing the
activation of a ringer, and generate a connect order nessage W t hout
activating the ringer, and wherein the wreless network comunication
nodul e is further configured to transmt the connect order nessage to the
wirel ess network. 08 JUL 2004 22 44. A subscriber station, conprising:
means for receiving a page froma wireless network to originate a packet
data call for a renote network node having a dormant connection through
the wireless network to a packet data network; nmeans for evaluating the
accessibility of the renote network node; and neans for sending a rel ease
nmessage to the wireless network in response to the page if the renote
networ k node is inaccessible.



