SYSTEMS, METHODS, AND APPARATUSFOR QUALI TYOF SERVI CE
PROCESSI NG RELATED APPLI CATI ONS [ 0001] This

wappziazkiéon cl ai ms benefit of U S. Provisi onabPCPasemns/028097
App. No. 60/701, 314, entitled "METHOD AND APPARATUS
FOR SAVI NG Al R | NTERFACE RESCURCES'. FI ELD OF THE
I NVENTI ON [0002] This invention relates to vvi rel ess

o Ess N THORS. A ARARAHS O QuaLITY OF
cordless t el ephone cal | oops,
personal digital ?@&W ]%]gg@t%ﬁﬂ rnet
t el ephony, and satellite comunication systenms. A
particularly inportant application is cellular
t el ephone systens for nobile subscribers. As used
herein, the term " cRii WS D APHILIERAeQEPasses both
cel lular and per sonal conmuni cati ons services (PCS)

f requenci es, or ané'other frequenci es upon which
(980140 Khisapplicatipe claias beaiefitoiid). Brovidiatmb Patehicopm No. may
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KESOURKEEquency di vision nmultiple access (FDVA), tine
di vision multiple access (TDVA), and code division

mul tiple access (CDMA). In connection therewth,
various donestic and international standards have been
establ i shed including, e.g., Advanced Mbil e Phone
Service (AMPS), d t )ﬂ@ia (GSM, and

I nterim Standard lei(l ]S)S%Sg)’ﬁiﬁléﬂ‘\f n%ld)lﬁt S

derivatives, |1S-95A, 1S 95B, ANSI J-STD- 008 (referred
(08020 This inveation tedatesfoasiraless semmuairdtipnsopos ed

hi ghdata- rate systens are pronul gated by the

Tel ecomruni cations | ndustry Association (TIA,
Arlington, VA) and other well-known standards
bodi es. [ 0004] Cel lul ar tel ephone systens configured to
conply with a versi on oBAGKGRM®ONBt andard enpl oy CDVA
si gnal processing techniques to provide highly

B Sy oSk e SRS 5 corss

telephones, paging, w1reless local loops, personal digital assistants (PDAs), Internet

telephony, and satellite communication systems. A particularly important application is
cellular telephone systems for mobile subscribers. As used herein, the term “cellular”
system encompasses both cellular and personal communications services (PCS)
frequencies, or any other frequencies upon which networks for wireless voice and/or
video telephony may operate. Various over-the-air interfaces have been developed for
cellular telephone systems including, e.g., frequency division multiple access (FDMA),
time division multiple access (TDMA), and code division multiple access (CDMA). In
connection therewith, various domestic and international standards have been
established including, e.g., Advanced Mobile Phone Service (AMPS), Global System
for Mobile (GSM), and Interim Standard 95.(IS-95). IS- 95 and its derivatives, IS-95A,
IS-95B, ANSI J-STD-008 (referred to collectlvely below as IS- 95), and proposed hlgh-
data-rate systems are promulgated by the Telecommunications Industry Association

(TIA, Arlington, VA) and other well-known standards bodies.



substantially in accordance with the use of one or

nore of the |1S-95 standards are described in U S.
woeav@rmiz2Nos. 5, 103, 459 and 4, 901, 307. [0005] Po®/uS308828097

standards subsequent |y evolved into third-generation

or "3G' systens for wireless Zellular tel ephony, such
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subscri ber station (also referred to as I
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acketlzed traffic over packet-swt g networ
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Serving Nodes (PDSN). A PDSN is responsiblée for

[0006] Given the growing demand for wireless data applications, the need for very
efficient wireless data communication systems has become increasingly significant.
One such wireless data application is the transmission of data packets that originate or
terminate at packet-switching networks. Various standardized techniques exist for
transmitting packetized traffic over packet-switching networks so that information
arrives at its intended destination. One class of such techniques is described in the
Wireless IP Network Standard IS-835 (e.g., document IS-835D), which specifies
operations of Packet Data Serving Nodes (PDSN). A PDSN is responsible for
establishing, maintaining, and terminating a packet data session with an access terminal,

such as a Point-to-Point Protocol (PPP) session over the Internet.



est abl i shing, maintaining, and term nating a packet

data session wth an access termnal, such as a
weabaTto120a4 Poi nt Prot ocol (PPP) session over theCcT/us2006/028097

I nternet.[0007] A subscriber station may be confi gured

to execute various applicatid%s that receive data from

or tr t data to, the .network. These
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the bandwidth of the traffic channel, the scheduling of packet data, the scheduling of

transmission packets over-the-air, delay sensitivity of the contents, or other factors that
may be deemed relevant by a network carrier or service provider. Obtaining a desired
level of service may involve requesting QoS processing operations from more than one

network entity (e.g., from a base station and from a PDSN).



may be deened rel evant by a network carrier or service

provider. Obtaining a desired | evel of service may
wonvoloz2i equest i ng QS processi ng operati ons PCOMSAWEB28097

than one network entity (e.g., froma base station and

from a PDSN). SUMMARY [00010] 4A net hod of signal

transm ssion according to _an enbodi nent includes

transnitting a request tcoUWYPMBYe from anong a

stream of packets, a flow of packets that match at
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request to map, a rescission of the other andng t
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The nethod al so includes transmtting a request to
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thASmRBRK 3 2 bhlilelata IGinTRILALD &gﬁés ermgtgghgchet filter. The

transmtting, In response to a ure ne anong
mﬂboct dqmawiudlesutramiaiﬂg agagheshte mayg oeita Wmelmspnir iaterface and

res i on h er, anong, the.re est
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i ncl udes neans for generating a request to separate,

P tarroviell andsthe segwesiiio ppkerescission poile ofhop amRes thorbruest to
glfgngﬁ,]e Skt 1906, indicated criterion. The apparatus
nc

s means f or generating a request to nmap
the flow of packets onto a wreless air interface
[@0ek2] dAngppavatan forwireiess @dmegnaidatiynsodceseing to @n ebSiiment
treatment. The aggar atus al so inclydes nmeans for
TgEIHETsAReang for GenPIauRB A LIuES 1 SepaTale oMb FgRe sifsHyCknRgkets, a
AGAUESIcKE® 1158 RN £ 188CdcRdiEA8Y E3HeribR. TBPappAratus also includes
rescission of the other anong the request t separate
merds tforegenemting o requestdp mapfi oD SERIkRE| oDBkd OFirtldEs air interface
a%ﬂn'}g%an indicated quality-of-service (QoS) treatment. The apparatus also
includes means for generating, in response to a failure of one among the request to
separate and the request to map, a rescission of the other among the request to separate

and the request to map.

BRIEF DESCRIPTION OF THE DRAWINGS

[00013] FIGURE 1 shows one example of a wireless communication context including

a network 100 for packet data service.

[00014] FIGURE 2 shows one example of a portion of the protocol stacks of the
entities illustrated in FIGURE 1.



[00013] FIGURE 1 shows one exanple of a wreless

comruni cati on context including a network 100 for
woaok@i2dat a service. [00014] FI GURE 2 shows ORET/US2006/028097

exanpl e of a portion of the protocol stacks of the

entities illustrated in FI GURE 1.[00015] FI GURE 3

@ﬁg{g e le of a transPort pat h between an NS
BISRRE R-hors ene gannlos! airrdperpeilkanyeciem MS and a PDSN
HONNBIGHLARS: dlfo@Qt]s@}w&] &rREcifbnshows one exanple of a

transport path between an Ms and a PDSN that includes
mul tiple service instances and Al O connecti ons.

[066101 7FICF1|J@F§Eh5Ws oewsxamnlé ofk transpgrtpathdictwenn aaddfphé a PDSN
tructur t hat be usdtomplemant a

P B ho R Sicip S ctf hnf R0 BedBBihd e’ Ran 10t he

M5) as shown in FIGURES 3 and/or 4. [00018] FIGURE 6

[Obo1H BIGURBGHEALYS ablackiigiad oVoh :aeg0¢ 6f Hbgical stucture that

nmbodi t 00019] FIGJRE 7 sh bl k di f
S50 bR MBS Ao G oPGon Db ALs . FIEURELAN to the MS)

AduRhanRt sequence of operations

acc%??]gtto g}”’“gﬂ’ﬁﬂa 00, [00021] FIGURE 9 shows a

fl omchart of another sequence of operations according
106018t RKIURE 66GhoBE T AlokibarDESCRIHDHIAM (D@2 T ingNotdneudivdiment.
cdma2000 and Ix termnology is primarily used in this

[ essly cante ated..an e \
ABEEN Bl R 2bel s B B PR G i R T A 8 0
in ot her third-generation (3G technol ogies, such as
(00020} FIGURESstio®DiowchaV\CDMeeqiibanttTopetatiosedccbdingto method
1&@ &ocurrents Nos. 3G TS 25.21 1, 3G TS 25.212, 3G TS
0913, and 3G TS 25. 214 (Third Generation Partnership
Project (3GPP), Sophie Antipolis, FR). A WCDMA system
PFrRARYE [ MG
BDNPERGUIRY SomSag aThnatadto MR U of ol ccording
1eiho@ MHIO. Terrestrial Radi o Access Network (UTRAN) in
comuni cation with a GPRS packetsw tched core networKk.
The WCDMA st andard describes a radio interface for an
Evl T-

DETAILED DESCRIPTION

[00022] Although cdma2000 and 1x terminology is primarily used in tﬁis description,
it is expressly contemplated and hereby disclosed that embodiments may be configured
for use in other third-generation (3G) technologies, such as WCDMA (Wideband
CDMA). A WCDMA standard is set forth in Documents Nos. 3G TS 25.211, 3G TS
25.212, 3G TS 25.213, and 3G TS 25.214 (Third Generation Partnership Project
(3GPP), Sophie Antipolis, FR). A WCDMA system is typically embodied as a UMTS
(Universal Mobile Telecommunications System), which may include a Universal
Terrestrial Radio Access Network (UTRAN) in communication with a GPRS packet-
switched core network. The WCDMA standard describes a radio interface for an IMT-
2000 (International Mobile Telecommunications) system, which may support High
Speed Downlink Packet Access (HSDPA).

[00023] Embodiments include methods of QoS processing and systems and apparatus

configured to perform one or more such methods. FIGURE 1 shows one example of a



2000 (I nternational Mobile Tel ecommuni cati ons) system

whi ch may support Hi gh Speed Downl i nk Packet Access
WORBDRA024 [ 00023] Enbodi nents incl ude methods eCTRSB06/028097

processi ng and systens and apparatus configured to

perform one or nDre such net Rods. FI GURE 1 shoms one

exanpl e of acont n which. s pbodi
CRptilR hichriugh ag P%meﬁtmaﬂsgaﬁ@ @8& one or
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be omﬁguureﬂaim sopporheuuntiingiane aoseeding tovoneorgnenedtandards s as

b%o‘?ﬁ | i sted herein. [00024] On a physical |evel,

CRB°1 28 Mhcl udes radio-frequency circuitry, such as
a transcel ver, for transmtting a signal to and
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(Ay).a cellular tel ephone. AnMS nmay al so include a

conbl nation of nore than one apparatus, as shown in

the exanples M5 110b and 110c. Each of these exanpl
IPQ{QSMCQ L eha e xapmples s different dmplemsgataons,lilg o of

UG n ﬂOMaLtﬂe e?aeléggfe'ﬁ/[gqll%( Mﬁlpleﬁ?éﬁxtbdaa% alelTGM A

car I nc awre em or
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Wlth one or S over a wreless air interface. In
RAMCth nmé)mclgcﬂmg a wireless modem or a cellular telephone, that provides

wireless data communications capability to the TE, possibly through a Terminal
Adapter (TA). |

[00026] Network 100 includes a radio access network (RAN) 200 configured to
communicate with one or more MSs over a wireless air interface. In the context of
FIGURE 1, a mobile station (MS) 110 is configured to communicate with RAN 200 for
packet data service and possibly for other services such as circuit-switched telephony.
In one example, the wireless air interface is a Um interface that complies with a version
of the IS-2000 standard. A RAN commonly includes such elements as a base
transceiver system (BTS) or “base station” that interfaces with one or more MSs, a base
station controller (BSC) that controls one or more BTSs, and a packet control function

(PCF) that interfaces with a packet data serving node (PDSN).



FIGURE 1, a nobile station (M5) 110 is configured to

communi cate with RAN 200 for packet data service and
weoaswEiontop4f or ot her services such as circuit-sRCT@IS2®6/028097

tel ephony. In one exanple, t wireless air interface

is aUninterface that conplies with a version of the
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a Session Initiation Prot oco? (SI'P) user agent
HPribi packetdswitched talephiosp s@vises (e. gﬂé@lﬁ’eﬂ vilso teleplwinyh a
general |IP video or voice tel ephony device, via a SIP
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various network entities and terninals occur via

e profocoh ptagleofiadMgs RANs e RDSN asshewe 81 BIGUREGUREhy protocol
sﬂl:@cvﬁlo% RNB lcgmﬂ{un?ca&%ﬁﬁ 951‘1(91@ logical entities in a communications

network and/or with other terminals on the network. For example, an MS may be

configured to communicate with the RAN over the air interface by using a link layer
protocol such as RLP (Radio Link Protocol, as defined in TIA IS-707.2). Other
commonly used protocols include transport layer protocols such as TCP (Transmission
Control Protocol), UDP (User Datagram Protocol), and RTP (Real-time Transport
Protocol, RFC 3550, July 2003, Internet Engineering Task Force (IETF, ietf.org));
network layer protocols such as IP (Internet Protocol) and RRC (Radio Resource
Control); and data link layer protocols such as PPP (Point-to-Point Protocol).

[00030] As shown in FIGURE 2, in some cases the MS and PDSN may communicate
over a data link layer by establishing a PPP (Point-to-Point Protocol) connection.



the protocol stacks of a M5, RAN, and PDSN as shown in

FIGURE 1. The protocol stack allows the M5 to
woammm2eate with various |logical entities in BCT/US2006/028097

conmuni cations network and/og with other termnals on

the network. For exanple, an MS may be configured to
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"flow' is defined as a series of packets that bel ong
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transmission directed to another application (e.g., a one-megabyte web page directed to

a web browser) occupies the air interface. Therefore, it is desirable to configure a
packet data services network such as network 100 to support the transmission of
different traffic flows according to different QoS assurances (also known as “flow-based

QoS”), based on factors such as the requirements of the corresponding applications.

[00033] A “service connection” is a logical connection between the MS and PDSN that
is used to transport user data to or from the MS. The transport path between the MS and
PDSN may include more than one service connection configured to carry different
traffic flows according to different QoS treatments. For example, the transport path

may include one service connection to carry a TCP/IP flow and another service
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between the RAN and PDSN. As shown in the example of FIGURE 4, service

instances and A10 connections may carry multiple flows, and separate instances of each
(e.g., separate service connections) may be provided to support different QoS
treatments. It may be desirable to assign flows having similar QoS requirements to the

same service instance.

[00037] In 1X and HRPD systems, each service instance is associated with one A10
connection. On the forward link, the RAN maps an A10 connection to the
corresponding service instance, and on the reverse link (i.e., from the MS to the RAN),

the RAN maps a service instance to a corresponding A10 connection. It is possible that
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sets of instructions executable by one or more embedded processors.

[00040] Mapper 210 may be configured to map traffic flows onto physical channels of
the wireless air interface. The physical channels may be multiplexed in time, frequency,
and/or code space. In one example, a cdma2000 air interface between an MS and a

RAN includes a fundamental channel (FCH) for user traffic, a dedicated control channel
(DCCH) that may carry user traffic, and one or more supplemental channels (SCHs) for

user traffic.

[00041] In some cases, a physical channel is used to carry more than one service
instance. It is possible that mapper 210 is configured to map all of the service instances

to one physical channel. In other cases, each physical channel is assigned to a different
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may be implemented in logic as, for example, one or more arrays of logic elements
(such as gates or transistors) and/or one or more sets of instructions executable by one

or more arrays of logic elements.

[00044] In existing systems for packet data services, the MS typically requests a
specific QoS treatment for a given flow by negotiating separately with the RAN and the
PDSN. For example, an MS may operate according to a version of the IS-856 standard
(such as IS-856A) to negotiate a QoS treatment with the RAN for the air interface.
Such negotiation may include sending a request for the RAN to map the flow onto the

air interface according to a QoS treatment. The MS may also operate according to a
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IDs having other lengths (e.g., 8 bits) may also be used.

- [00047] The MS may be configured to send the QoS request to the RAN over an access
channel of the air interface. In a cdma2000 1x system, the MS may be configured to
send the QoS request to the RAN in an Origination Message (OM) or Enhanced
Origination Message (EOM). In a DO system, the MS may be configured to send the
QoS request to the RAN in a Generic Attribute Update Protocol (GAUP) Message as
described in the IS-856A standard. In other cases, the MS may be configured to send
the QoS request to the RAN in a Service Request Message.

[00048] In addition to the QoS requirements for the dataflow, the QoS request from the
MS to the RAN may indicate the direction of the requested data flow (i.e., forward or
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between the MS and RAN, the RAN and PDSN establish corresponding A10
connections between them. The PDSN uses traffic flow templates (TFTs) provided by
the MS to map traffic flows to the A10 connections.

[00052] To request QoS processing from the PDSN, the MS sends a Traffic Flow
Template (TFT) to the PDSN. Such a request may be carried in an RSVP Resv
message, where RSVP is an abbreviation for the Resource Reservation Protocol (RFC
2205, IETF, September 1997), which provides a mechanism for reserving transport
resources over a signaling plane (e.g., as described in TIA document IS-835C). The
TFT includes the IP address of the MS, a service reference identifier (SR_ID) that
identifies the A10 connection to which the TFT corresponds, and a list of one or more

packet filters.
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default) A10 connection. The same procedure is executed for reverse-link QoS

processing, with the packet’s source IP address being used instead.

[00056] The QoS treatments that are available to an MS may be limited in some
manner. For example, an MS is typically limited to a maximum aggregate bandwidth
for all application flows. The MS may also be authorized for certain QoS profile IDs,

for a maximum per-flow priority, and/or for a maximum number of service instances.

[00057] The PDSN typically supports authorization of QoS options for the MS by
obtaining a user QoS profile (also called “subscriber QoS profile”) that corresponds to
the MS. The user QoS profile typically includes a list of the user’s authorized flow
profile IDs, which may include flow profile IDs for PSVT and/or VoIP. In one
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ddeshétoatir@? ofteiwise fitlse The aaslittheoall@ieA mdyHRe&ub-optimal in terms
entifier. For exanple, a packet filter may include a

OIf? @ratgu}ar@twwé&rewmeéat es the toplayer protocol of the
flow, the IP address and port nunber of the flow
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destination. A packet f| ter
apd e certespoading |Q.O§ retpadst forttie ERSREwhich is efistd (eagr;mg atResvErr

filt TET ket filt
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Q@S paraneters for the new data fl ow. The PDSN returns

fﬁweﬁsvbwhégiﬁwﬁm peliseribe dmernt ofsesonyes peailabledn other subscriber
J&gHested in the Resv nessage is granted, and a

ResvErr nmessage otherwi se. The M5 may al so be

configured to update the TFT when any of the TFT

[QQﬂﬁ% riésrengf thh &Aﬁ everde0lySietennares st ithrecericminptandeds not being
uit eﬁAﬁImay gontmue to rrésgrlx;]tee thfa re\é\olaurrge P ; rﬁ?t%ltrel 1?5@ as tﬂee IS-856
standard allows for an MS to operate in a dormant state. Such a condition is sub-
optimal in that other subscriber stations may be denied access to the reserved but unused
resources. Releasing unused air bandwidth for use by other services is important for
maximizing service provider revenue. Thus it is desirable to conserve air interface
resources that comply with a version of the IS-856 standard while satisfying the

demands of packet data operations according to a version of the IS-835 standard.

[00061] FIGURE 6 shows a flowchart of a method M100 according to an embodiment.
Task T110 transmits a request to separate a specified traffic flow from among a stream
of packets. Task T120 transmits a request to map the specified traffic flow over a

wireless air interface according to an indicated quality of service. In response to a



destination I P address is checked to determ ne which
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RAM. Dhskequbstd sepatatemay elso Qulidertbé flbw iflentifienn AAA

(aut henti cation, authorization, and accounti ng) entity

' rV| e connection and
R et Bl 200 YL PSS 20 B0 e
Mt(m‘ iTgyneltcdse, theMShay BRUAS taﬁ‘méaﬂﬁ fdrl fRMerfid, i ?esb&ﬁa,e to a

re not in the Authorized S Profile IDI1st for

fél RRssERnsLhe rqupeth HBjepTrEs ang- @Elgu@mcﬂo m&a%@smssmn of the

°?*62§%@% A T e i
mp‘@lmtd mrMemmths faitmye @ﬁomantmgquﬁésem dePaffediitith®request
oti ate separately W|th each

“%’If?glgﬁf'/se e féﬁu P Bgtg?ttanﬁa@%lﬁ b af the sepyestayithoma of
p¥dﬂl@tel¥§ln\éﬂtt1lﬁwtlﬂt%r\ai\% Qracl%rﬁﬁigtt@ fhele g{}%l A ant%%lgcgﬁld’h Bans

otherwise fails. The resulting con
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or more arrays of logic elements. FIGURE 7 shows a block diagram of such an

implementation 112 of MS 110.

[00065] FIGURE 8 shows a sequence of operations according to method M100 as
described above. In operation 0110, an application executing on the MS causes the MS
to request QoS processing from the RAN. For example, the MS may issue a request to
map according to task T120. If the RAN does not grant the QoS request, then in
operation 0120 the MS informs the application that the QoS treatment is not granted,

and the MS waits for the application to initiate new commands.

[00066] If the RAN grants the QoS request, then in operation 0130 the MS requests
QoS processing from the PDSN (or another network entity). For example, the MS may
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e B B A Bt S e AL S ey
e bl O, L OS8R o
PEYSHY sewiltaggouslye If the OTA QoS negotiation with the RAN fails (e.g., a granted
QoS BLOB is not received) but the RSVP signaling with the PDSN to create a TFT
succeeds, resources on the PDSN may be unnecessarily occupied in filtering packets
directed to the MS (e.g., unnecessarily installed TFTs and packet filters, and processing
cycles wasted in filtering packets according to these filters). Due to the OTA QoS
negotiation failure, any packets separated by the filters will be sent on the default A10

connection anyway.

[00069] In such case, the MS is configured to re-signal the PDSN, upon detecting
failure of the OTA QoS negotiation and success of the RSVP QoS signaling, to delete
the TFT and the packet filters associated with the TFT. The PDSN deletes the TFT and



traffic flow [00063] The request to nmap may include a

flowidentifier and an indication of a desired QS
wonreetoremt. The flow identifier may include thecsmseme 028097

and destination of the traffig flow Alternatively,

the flowidentifier may be an index assigned by the M5
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rgqu%gEQ aéclggs t'é)@hé ﬁxggrreléc’ttosr o%h%?packet—switched network. Processing elements

and memory elements may be configured and arranged to carry out one or more sets of
instructions to implement a method as described herein. For illustrative ease,
embodiments have been described in the context of entities operating in accordance
with IS-856 (e.g., IS-856A) and IS-835 (e.g., IS-835D) standards. However,
embodiments may also be implemented and applied to any wireless technology in which
a subscriber station is configured to request a QoS treatment for a particular traffic flow
from a first entity configured to distinguish one or more specified traffic flows from
among a stream of packets and from a second entity configured to map traffic flows

separately onto an air interface.



RAN to rel ease the QoS resources. Such an operation

may be inplenented, for exanple, by sending a QoS
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[00069] In such case, the M5 is configured to
re-signal the PDSN, upon detecting failure of the OTA
wQu®7regati ati on and success of the RSVP QS spgmails2ewg/028097
to delete the TFT and the pagket filters associated
with the TFT. The PDSN del etes the TFT andun-installs
t he packet filters associgafe ph the TFT, thereafter
del i vering the packets di(?%é(glyISO the primary A O
connection. [00070] FIGURE 9 shows anot her sequence of
WHA'RIS oA IdMeEPEi Ng to nethod M OO as descri bed
above. In operation 0 210, an application executing on
the M5 causes the M5 to request QoS processing from
t he PDSN Aomethad ofsignsldrapemissiont saidmethsd cormpasipge, t he
M5 may issue a request to separate according to task

T 1 . do t t he S request
{hen 7 R R BORDRAR, (R oneioueRE SIBAHRL g of
padkats thitenaQeiBatt lessabneindicaedreiterignant ed, and the M

waits for the application to initiate new commands.

[00071] 1.f.the PDSN grants fhe QoS request, then_in
per SEPBHIEETeHID: g Ab e dercohoaket Rl gsvinglomriintertace
RONIing & areMaivhled quilte-JYRermos (i uest to map
aaccourl%i ng to tgslguTgth. Ief th(g%?gbjﬁe oggtgnot grant the

QoS request (e.?.,, the request is refused, or no
ack nBvicerpsR it 2 fadlurecafeoing ethong thei mequashie separeteiand drenaduest to

R SN RN .

tomsmur ces. Such an operation may be inplenented, for
exanpl e, by sending a TFT that includes the flow
identifier and an opcode (operation code) that
instructs the PDSN to delete the packet filters
corresponding to that flow. If the RAN grants the QoS
request, ThemetHodeizakl teimsiRntbeorMRo kO ERIHE, $Gein the
.application that the requested QoS tregt ment i%
indicataddoS aerimenianaBdese requdstad dateraterfpt the apéoifited toaffic flow.
initiate new conmands. [00072] The application
requesting QoS treatnent may be any software nodul e
that requests access .to the Internet or other
packet -swi t ched network. Processing el enents and
menody el Fhemethodwy silgﬁaldmmém?;sj(oﬁdcmdiing s ela@ed, Wherein the
. car one or. e sets of instructions to

inditatef (oM reatmeptringl s Bdudpiinioc Helef RoSmapiiles.
illustrative ease, enbodi nents have been described in
the context of entities operating in accordance

4. The method of signal transmission according to claim 1, wherein the at

least one criterion includes a specified destination address of the packet.

5. The method of signal transmission according to claim 1, wherein the

request to separate includes a request to filter the stream of packets according to a traffic

flow template.



with 1S-856 (e.g., |1S-856A) and 1S-835 (e.g., |S835D)
st andards. However, enbodi nents may al so be
wonpl7eremied and applied to any wirel ess techneCogg2000/028097
whi ch a subscriber station igjconfigured to request a
QS treatnment for a particular traffic flow froma

first6.ent iThe mahéd ofuigehl tenhisdibm stofdinPR18Mm ¥ iRrein the
specj fi ed trg%{gl c flows fromanong a stream of "packets

TSHPSt o Shpatats drdicrieset deast oneimang a setiroe @ddgps andaf destination
KRS cEREL & ﬂ,;)en_g WAy face.[00073] The
foreg%ing pre%%%?g?%gn 0 a#ﬁgb%%g%fibed enbodi nents is
provi ded to enabl e any person skilled in the art to
make or use the present invention. Various

nodi fications to these enbodi nents are possible, and

t he neri ,nci pl es esented herei.n may .be appli.e
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non-vol atile storage or a software program | oaded from
or into a data storage nedi um (such as renovabl e or

i ntegrated sem conductor or other volatile or

nonvol atil e menory, or a magnetic and/or opti cal

di i sk hi. ble code, such
Code ber nd e RS Rinel BaRvieh Aoy s cRmppRerom said

tansmaiiinothe kst 16bGIaRINS Soripiedds BEnRRIRRRS R Sacket data serving
m.croprocessors or other digital signal processing

ngds. pdequesicie diishtheatean of pagketstaseerdingtp néraffiaflew template.

machi nes (whet her such arrays or arrays are separate,

i ntegrated, and/or enbedded). [00074] Met hods

descri bed herein may be tangi bly enbodied (for

exanple, in one or nore data storage nedia) as one or

mor e 9s et s Toe mettsidrafsignehisanserddadnl wcadihoas cRiadyvhblet said
| ogi ¢, el enent s.

tr?%sn%ttﬁm(:hri ne including an ar r%)(, of .
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.to be accorded the w dest scope consistent w
ihiGaid Qe desimgntaovel features disclosed in any fashion
herei n. CLAIMS WHAT IS CLAIMED IS: 1. A nethod of

signal transm ssion, said nethod conprising:

10. A data storage medium having a set of machine-executable instructions

that describes the method of signal transmission according to claim 1.

11. A method of signal transmission, said method comprising:
\

transmitting, to a packet data serving node, a request to install a packet filter;

transmitting a request to map, onto a wireless air interface and according to an

indicated quality-of-service (QoS) treatment, a flow of packets matching the packet
filter;



transmtting a request to separate, from anong a

stream of packets, a flow of packets that match at
woOeearsto1zne i ndicated criterion; transmtting aPCEMS2®E5/028097

to map the flow of packets oppo a wreless air

interface according to an indicated quality-of-service
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the request to separate and the request to nap,
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juest to separate and the request to map. 2. The
nmet hod of signal transm ssion according to claim1,
wherein the indicated QS treatnent includes a
requested data rate for the specified traffic flow 3.
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request to separate includes a request to filter the
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i ndi ¢egaps faaigenealing arequesttmspparatsy foveamalty estreannat packets, a

Pk R B P T i e e s on

according to claim1, wherein the failure of one anong

t he mequeftr gbnerstiipd fiqeesd iilmbp he I8 packets BB d Wireless air
.indji cated by a failure to detect an acknow edgenent of

iFRAGCAGERIAIE P AR icatest arlitepitendee (QawD tieptresnliand 8,

The nethod of signal transm ssion according to claim

1, Wagdafl for %@ﬁéilatﬁr{gf} ?}Efgpsﬁc;ﬂs@% 3 ﬂﬁufeecﬁgﬁﬁtanfoﬁg ﬁf‘enr%&@etsgté)

conpri ses transmt , to a packet ata serving- no
separaig e thetrequiest to emap hecssissiennt e offeet kebag dmaoqubisiig stgarate

aﬁdfﬂe@%i C tfI ow tenplate. 9. The nethod of signal

rans 1§§ﬁ8ﬁn%ﬁcording to claim1, wherein said.

14. The apparatus for wireless communications according to claim 13,
wherein the indicated QoS treatment includes a requested data rate for the specified

traffic flow.

15.  The apparatus for wireless communications according to claim 13,

wherein the indicated QoS treatment includes an index into a table of QoS profiles.

16.  The apparatus for wireless communications according to claim 13,

wherein the at least one criterion includes a specified destination address of the packet.



transmtting a request to map conprises transmtting,

to a radi o access network, a request to transport the
wohavatozpacket s over the wireless air interfaeer/us2006/028097
according to the indicated @% treatnent. 10. A data
storage nedi um having a set of machi ne-execut abl e

i nstrigct i ais apparhtud @aovirdles cohenmidaiogs ol claim 13,
t.ransmi.ssion according to claim1. 11. A nethod of
V%‘?eé‘?’r% Falﬁﬁ%% OF SPRPAtNg (pqnest Fotepaidinds cenfigyred to generate the

Iobd (YA a_.regquest

R st e MR B R e oFBER et Bc kGRS o
tradifpc flowttemplatel rel ess air interface and according to an

i ndicated quality-of-service (QS) treatnent, a flow

of packets matching the packet filter;in response to a
failure of one anong the request to install and the

request to map, transmtting a rescission of the other
anond 8t he Theapgahtub CorivwisdédslcombthnidafohLdERing 18 IR 17,

2. A data storage pedium having a set of

Hh rad appaEdfbats configired trciransmit the sequa¥ $e pipasste torrepacket data

sBRifpahdef signal transmssion according to claiml1l.

13. "An apparatus for wirel ess conmmunications, said

apparatus conprising: nmeans for generating a request

to separate, from anong a stream of packets, a flow of

packets that match at | east one indicated criterion;

means f or ~generating a.request to. the flow of .

pac kzlt9 5 oﬁ[?lg PPLYFPE ?Oé &rei‘%ﬁ C?chﬁg“%ﬁ%rﬁ&gﬁ@ cIabméﬁ:
wheghins 84i@ eheghiafor byneitingl 1éh Gt (R parateli€ 8ddTRted 8 ¥nerate the

nmeans for generating, I1n response to a failure one
TSSO ﬁ%rg%méwaﬂe@t leagiangemong @ sowise pddresssand taalestimtion

aédr%gs&hﬁﬁé,rpg, et%Eh Elgglé%{hg?fow@&pna 1.{éthe request to

separate an e est'to T4. The apparatus for
wi rel ess conmmuni cations according to claim 13, wherein
the indicated QS treatnent includes a requested data
rate for the specified traffic flow 15. The apparatus
for whreless co nicat.i ons accor di to claim13,
Wr e 9u2 apparatus {‘or wireless commum%aggns accordlang to claim 13,
wherein said means for generating a rescission is configured to determine the failure of
one among the request to separate and the request to map based on a failure to detect an

acknowledgement of the request within a predetermined time interval.

21.  The apparatus for wireless communications according to claim 13,
wherein said means for generating a request to map is configured to generate the request
to map as a request to transport the flow of packets over the wireless air interface

according to the indicated QoS treatment, and

wherein said apparatus is configured to transmit the request to map to a radio

access network.



wherein the indicated QS treatnent includes an index
into a table of QoS profiles. 16. The apparatus for
woi20l@®R4 contruni cat i ons accordi ng to cl ai m 13PCTHMus2@®6/028097
the at |east one criterion ipgludes a specified
destination address of the packet.1l7. The apparatus

for ir el €ir apparats fsralirds coReRIikaiond fc6idhdhokhim 13,
er.ein_said neans _f or enerati ng a request to

ST 531d apRaralys s A ipiearafesl GisHir ate the request to
separate to include a request to filter the stream of
packets according to a traffic flow tenplate. 18. The
apparatus for w reless comuni cations according to
claim 17, wherein said apparatus is configured to
tranddit (lihe appajaius fortvordesp apmnmmimtianyach@ingtatctim 13,

| .. The apparatus for wreless

vil%%%g ag\? o%tg}gscaccgﬂa‘aﬁ PJ%-ai m 13, wherein said
nmeans for generating a request to separate is
configured to generate the request to separate to
i ndicate at | east one anpbng a source address and a
destinati on address common to each anong the fl ow of
packets. 20. The apparatus for w rel ess conmunications
according to claim13, wherein said neans for
generating a rescission is configured to determ ne the
failure of one anong the request to separate and the
request to nmap based on a failure to detect an
acknow edgenent of the request within a predeterm ned
time interval. 21. The apparatus for wreless
comuni cations according to claim 13, wherein said
means for generating a request to map is configured to
generate the request to map as a request to transport
the fl ow of packets over the wireless air interface
according to the indicated QoS treatnent, and wherein
said apparatus is configured to transmt the request
to map to a radi o access network.22. The apparatus for
W rel ess communi cati ons according to claim 13, wherein
said apparatus is an integrated circuit. 23. The
apparatus for wreless communications according.to
claim 13, wherein said apparatus is a cellular
t el ephone.



