SI GNALI NG QUALI TY OF SERVI CE (Q0S) PARAMETERS FOR A MULTI MEDI A SESSI ON
FI ELD OF THE | NVENTI ON [ 0001] The present invention relates generally to
i nt ernet woabecalesg! P) nul timedi a communi cati on. Mre spetimBroabiiyos t he
present invention relates to nethods for enhancing and optim zing Quality

R
description herein may inc S IONul d be pursued, but are not

necessarily ones that have been previously conceived or pursued. Therefore,
unl ess otherw se indicated _herein, what is described in this sectioni s

not prior art to the clai nELERDY SHEINVENTIQN and is not admitted to be

prior art by inclusion in this section. [0003] The 3rd Generation

Part nershi p PrQj,e ( : : i | 0.1 : i ification (TS
23.107 the co[lé?g{%ptc1E %ﬁ%ﬁ%ﬁ?ﬁ%&@ﬁ?@%@h%ﬂ%ﬁ%@ Eﬁ‘?é?%@ﬁ?@g in 3G
nobi | e connEdzatonommicafios. dddrespeaibeallyotie phaentdteentiackeass &r e handl ed

during thejr transm ssion in.the network.. [For ex |l e, S | evel s determ ne
whi ch pa‘ﬁ?@h‘?@s f:rQF ‘Flfl%ra%?ptgﬂlfl%ﬁﬁﬁ?%é?g%ﬁvéceélﬁmtﬁ}% 4during congestion
i n net WokfnunibfiogoS | evel s al so determ ne what bit rates are allocated for
nmedi a streans. For packet sw tched comruni cations, Universal Mbile

Tel econmuni cati on System (UMIS) networ ks have defined four different types
of traffic classes that are also terned as S classes (in TS 23.107).

These 4 QoS or traffic clBASKSBRPENLINEPRMAGRN | streaning, interactive,

and background. More details about these traffic types and the different

QS attri but ageganriesd Ayt ifnblificdia 3paddAhadaeuiRal TiP004] When a

nobil e term nal desires to establish a nultinedia call wth another party,
it acti veseptmnbguiemapaduder onoems thaPBRId bopurswad, hirt 4re nhendGassenilyy GPRS

Ser ving o0, BMNen bibidi RRR 5L YA R USRS ISR Rerb g 1 @1 i Nl
indicated herein, what is described in this section is not prior art to the claims in this

application and is not admitted to be prior art by inclusion in this section.

woo3]  The 3™ Generation Partnership Project (3 GPP) has defined in its
technical specification (TS) 23.107 the concept and architecture for Quality of Service
(QoS) in 3G mobile communications. QoS determines how the data packets are
handled during their transmission in the network. For example, QoS levels determine
which packets are buffered, and which packets are dropped during congestion in
networks. The QoS levels also determine what bit rates are allocated for media
streams. For packet switched communications, Universal Mobile Telecommunication
System (UMTS) networks have defined four different types of traffic classes that are
also termed as QoS classes (in TS 23.107). These 4 QoS or traffic classes are
conversational, streaming, interactive, and background. More details about these
traffic types and the different QoS attributes can be found in the 3GPP TS 23.107

document.

ooo4] When a mobile terminal desires to establish a multimedia call with
another party, it activates a Packet Data Protocol (PDP) context with the Gateway
GPRS Serving Node (GGSN). In the PDP activation request message, the terminal

specifies the QoS attributes it wishes for that session such as the traffic class,
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specifies the QoS attributes it wi shes for that session such as the traffic
cl ass, maxi nrum bandw dt h, guaranteed bandw dth, delay etc. Based on the | oad
of the nevoaoés/amast he availability of the resources (atrctrhBosneinen erface
and the core network), the network grants the QS to the nobile term nal.

[ 0005] Dif.ferent l.t i nmedi I 1 hfer rties. For
exanpl ePAHPPI B%ﬂ%ﬂ ’ g‘ﬁlal{%n%?/e?d%hglg&r%’giréga ci ﬁ?%ﬁﬁggﬁﬁggﬁ grﬁenci ng require
del i ver Yet@brik 411 tHabhvailaBile of the resodices &it feeai)-interfaceahd tre coemr real - ti ne.
These kinds of applications_ can vvithsta}?ii certain packet | osses. However,
for apphdteatk)oths neivkask geantishe Qogde el fernBlwsi ng, it is very inportant
that data delivered is as accurate as possible and delay requirenents are
not very st r@EbQF“ ifrRRSEHuAh RS pRREIHoBR hhvIdiffbleat p&@g&ni&i}@bﬂ nitiates the
session requests for a certain traffic class during PDP context activation.
As suchexanfple appBeations liks video setfergpciag ot pedipricapfegppingdeduisrieliveryyses
streamng traffic type and for .videq f erenci ' ion, it uses
conver sagﬁhﬁﬁiﬁﬁa W@ﬁ?f’?@mﬁ?&‘?mﬁ)ﬁg “ P%ﬁ?agég%ﬁ?%a?i%%qgﬂsg specifies certain

ot her QR IRAiMELBNWitlEHED cataif padleniosad. bidweste formmplicationbiike at e, transfer
delay etc. that it wants to use for the sessio or..that.particul ar

for..
appl i catlitobase POGESPr Whle bPeoWsingas i ERIH ARPLRAY At APty o AHFEF 8 Cgnal t he
negoti at ed a s - i Pbn tepplifeionparty in the
cal | . A& g‘ﬂf‘%’,ﬁ’ %ﬁ{r %n %821&&%%1’(5?%? nﬁ’g@??ﬁﬁ%ﬂ%ﬁ% pr; ot oggll, 1toﬁjle)r eis
not hi ngHeisepdiat nftididrethe sgsivh adeestQfB apartaimetatfic class duvingdiPeeogextty in t he
call. Wen the recei veI[ or the called ga{ %%?.r ecel ve§ a i1.S| Fésl NVI TE nessage
to j oi naethatinn] ASTBeR AL 3 BEE WEthes 1Ot PR A SieAPIng ABRYREPRITYE oS paraneter s
with it e §5cRb CBhfef@RincaPPREIt0a, Wufdseandrsdtfoabf i ¢ type
cl ass (?tﬁ%ﬁ%ﬁgg%@%%g?%{gft rQoS par grregler S) t.haln t he sender had negoti at ed.
Thus, f omffixappl Ehe client hpplicaticealsowsprciies sprtain othes QoS\naranetes SEdhihg sessi on

(e.g., a See t | See.(SW appl i ' . [ g ask for a
conver s&tl?r&ﬂ@\?/glglrt‘é?ﬁ’i &é‘%@&%}%&%’qg%%feﬁgéﬁgé%h%?@ Wﬁttﬁggesgogglér specifies a
sessi on s@s%ﬂﬁ%gtﬁat?ﬂisﬂd&@hb@mw dth attribute in the initial SIP INVITE
message (for exanple 64 Kbps) and later when it negotiates with its own

i el ess netuork the guarant ced DAL SRR AAATR Sheoddi des vork can

parameters end-end to the receiver or the other party in the call. As such, during

session set up using SIP/SDP protocol, there is nothing to specify the negotiated QoS
parameters to the other party in the call. When the receiver or the called party
receives a SIP INVITE message to join the multimedia session, the receiver
negotiates the QoS parameters with its own network. The receiver can requesta .
different traffic type class (including incorrect QoS parameters) than the sender had
negotiated. Thus, for example, if the sender wanted an interactive or streaming
session (e.g., a See What I See (SWIS) application), the receiver could ask for a
conversational traffic class. As another example, if the sender specifies a session
bandwidth using the bandwidth attribute in the initial SIP INVITE message (for
example 64 Kbps) and later when it negotiates with its own wireless network the
guaranteed bandwidth QoS parameter, the network can allocate only 48 Kbps to the
sender (calling) client. However, the receiver (or the called party) negotiates with its
own wireless network for 64 Kbps based on the initial INVITE message from the
sender. The receiver’s wireless network grants 64 Kbps to the receiver even though

the sender sends only at 48 Kbps, resulting in inefficient use of the network resources.



sender (calling) client. However, the receiver (or the called party)
negotiates with its own wireless network for 64 Kbps based on the initial
| N\VI TE neweag®/fiream t he sender. The receiver's wrel esspogiiBzokognant s 64
Kbps to the receiver even though the sender sends only at 48 Kbps,

resul ti in inefficient.. -0 ] gnder had the
capabi I]? SFB‘&esf?‘ﬂﬂgfe ‘Eaﬁgblﬁég%)tﬁlg&]ttag@e ggéaﬁgﬁ%&e%%%egm{lﬁl%@ttﬁe recei ver,

t hen t hgcdiRGeihue thetetditeraant dxicthegpbtiat ¢hd dpprapptopsowce fiesddr ces from
its own network. Sinil ar_Ify, i f the maximum bit rat%ﬁ%g\rlagetﬁ?_ro_i s not

si gnal eeWieneiworke ndimitarnifihemadamm, B e Paramster S0 SRRRIE % or r ect
assSumpt L anu gl tld e OB BRI dan':BAE af BldseBNdsGARI GRS the naSinvenithi gh or | ow
val ue. Very hi gﬁ value for maximumbitrate results in an jnefficient use
of net wardvalesmdraaasetinds very digh drdow valuge Af vary hishi velte for Mast@ P esul ts in

acket | osses and produce bad di.a ality. Fi ¢ Ll ustrat
g i npl i fpigatedp an?gﬁfé‘ﬁ?l?}élﬁ? gf’?‘%%‘élorﬁkﬁgsé%ér/eégoggglg rlgmarlr%e {;o(kasﬂlst |r ﬁge\?mgn
the QOS,RRALAREbLRE RIA APheed IR ANBprdiubs Bidhedinepuality. si gnal ed

end-to-end. Termnal A interacts with SGSN for PDP context activation and
SGSN interacts with GGSN that does_ the PPP context actt'hv?ti on. As

i | |ustrated ioewnFi Big. 1 illpssatesasimpiiad sienahdiaeisg doRiTtEIe e 188018 gnal ed
end-t o- engh . TELILE LiersAERMARR el R W BTARPirk bt e s 72
Kbps anarogﬁ’ensgrﬁée?r@%‘ggan%%t%%@% g%qups. '?’errri nal A, hgweyer, sets the
maxi munkighdled eddetoaéndd Fetdnipsl Aideratte withaYGIN dercPIDP coriex @tl\’%@n@j‘és. [ 0008]

Fig. 2 illustrat i d th i tiat
Gl £ er eROSNpiesic MR grevs Tyt d0suBe PP DR EheiiRod 18 MREGHYGIn Choocea an
interackive @ Pﬁéﬁfmgrawﬁr&h&eﬂmsn siged @Rielover. GpnimEBsis@am ng or

conversation traffic class type. The receiver (Term ng! B). cgul d al so
al | ocat eesjilit{ dseumdsuthé exaximimedst misrs £ Kbps and the giiprapised BIFlGISiOFg) traffic

cl ass. wever, .since the se ] gekigd ed an interactive
or stremﬁg%?%’ﬂ?li‘%ﬁﬁvﬁesvgrﬁ S%g?ﬂcehl{’%g%i%@@sr |%t@§< elay, the receiver
buf fer uypgenbboumraResaodcogst allocates a jitter buffer for conversational

traffic type, which has very stringent delay requirements. This .
Ao such, _cvertithouih 2 HESEHTFa BF SR bh S Rbant Pace ehatiall tnoTet
respect i yg., DELWRIKr 1 e AL&SEH &€ séRK} @rerminal A) chooses an interactive or

streaming traffic type, the receiver can use streaming or conversation traffic class

type. The receiver (Terminal B) could also allocate jitter buffer values for

conversational (or streaming) traffic class. However, since the sender (Terminal A)

has negotiated an interactive or streaming traffic class, which produces higher delay,

the receiver buffer underflows because it allocates a jitter buffer for conversational

traffic type, which has very stringent delay requirements. This configuration results in

bad video quality being displayed at the receiver. As such, even though the client

terminal has negotiated the QoS with its respective network, the presented media

quality is bad.

jooos; Presently, there exists no mechanism where the QoS parameters of an
application can be exchanged between the sender and the receiver of the multimedia
stream (i.e. the sender and receiver applications). The sender and the receiver only

know about the negotiated QoS parameters each has.



quality is bad. [0009] Presently, there exists no nechani smwhere the QS
paraneters of an application can be exchanged between the sender and the
recei ver wb 200vet1masit i nedi a stream (i.e. the sender and PETABUO6/001104

applications). The sender and the receiver only know about the negoti ated

AT S D R a0 Bt 00

requi r emrent 4299 su hat a recéei ver can set up
i tS resauICaRhthdt keeddiver ein butfubéts)edoares (like jitteabution) bazedami thatendppr opri at e
QoS paraneters fromits own network., Further, there is.a ne signal QS
par anetl@getla(teamIQP%QQQﬁW%?T%%FS ?Péi&?‘ﬁtﬁ‘f?lﬂﬁihf‘ﬂrglfeé’, thereds §?15‘Lh ed del ay)
negotiated by,l L@ }Iﬁ@n&é&ab\{&a&@lrﬁéﬁmaﬁ;ma&,mgmeaalIed party in
t he segt isﬁgy%f%@e@ﬁ%@v% ENTI ON [ 00011] In general, the present

i nvent i @fay) ab@itiasedtly thy strmi] svith the piroktss esworletadhe ealledmasiy ity devi ce and
its wireless network to set up resources optinmally and efficiently. The
guar ant¥8¥d0hji trate, maximumbitrate, and transfer delay (which are

negoti ated along with other QoS paraneters during PDP context activation)
are signaled to the receiving device. New Session Description Protocol

(SDP) attributes are def§UMMARY OhEFHEDMENEINoned QoS parameters, which
are carried in Session Initiation Protocol (SIP) nmessages. The receiving

device can use these SDP attributes to negot.i at or kate) QS
par amet er s oo i ¥is2eB il iR BICERY SRR T?? riP ﬁ&ﬁﬁ%ﬁa%%ﬁ%%? |E '(t)l%Tt The
' ecei Vi fou feyloeav haReyRE hIRE GIRAEABHBAS(!St Sefestwseiutisaliyendr di ngl y,

such as’jitte ers medi a strean(s) such as audi o and video. [00012]
One exesffickinsly e Theo duarentted bilrateemaxionumn histakes andfranglepAalangviaehd®t y of

service paraneters fgr | &1 medi i o udes

conmuni E%qtlﬁgg&@m@‘ %tﬁegag?épargmﬁgelr%&r%fﬂ&qfsb? ;-%?ne%{%tggg }drlllggfo?evi ce to a
r ecei vi ggnAeyicle et €veat Ny SésstonMstiiplinti Proses(SIIR) atieipotes at i ng
paraneters by the receiving device with a n associ.ated.with the

etwqr k
recei vi ag dtdned for therbovewmantioned A9 PaEEICiars, VEHCTP PRTRIIA PSR r s from t he
receiving. . devigce t LY THE Vb &R iMAdAG daifisautlcsé BP®I Aribe®si on. The
negot i a?‘gH%boé]r%ﬂ%)f@r@?@r@g%g%%d ]‘(ijilﬁ\ft(%e l%mﬂni cated quality of service
to negotiate (or renegotiate) QoS parameters with its own wireless network during
PDP activation. The receiving device can use these parameters to set resources

accordingly, such as jitter buffers for media stream(s) such as audio and video.

[00012] One exemplary embodiment relates to a method of signaling quality of
service parameters for a multimedia session. The method includes communicating
quality of service parameters from a sending device to a receiving device at the
creation of a2 multimedia session, negotiating parameters by the receiving device with
a network associated with the receiving device, and communicating quality of service
parameters from the receiving device to the sending device during the multimedia
session. The negotiated parameters are based on the communicated quality of service

parameters from the sending device.

00013] Another exemplary embodiment relates to a system for signaling
quality of service parameters for a multimedia session. The system includes means
for communicating quality of service parameters from a sending device to a receiving
device at the creation of a multimedia session, means for negotiating parameters by
the receiving device with a network associated with the receiving device, and means

for communicating quality of service parameters from the receiving device to the
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paranmeters fromthe sendi ng device. [000i 3] Another exenplary enbodi nent
relates to a systemfor signaling quality of service paraneters for a

mul t i nediwoxessilosi4 The system includes neans for conmurCTtABoogoqued ity of
service paraneters froma sending device to a receiving device at the

creation of mul ti nedia_session, ans~far At ers by the
recei LiSﬁa&a&@Fwe ﬂllntnﬁg %{‘e %ﬁ%kégggﬁo& a heegle%&?ﬁ% %%%gtgg%? ﬁgg% evi ce?/ and

means  fQf the eFRMintRtddn@altydfiséiviceipagainisters gropathasendng dévicen t he recei vi ng
device to thesending device during the nmultinmedia session. The negoti at ed
paranmeters are based on the_ co nicate

i d qualit of t{ségr.vi eggararret ers from
the sendi ng @A cAnotheisarerplany gRadimenbiglates o asHSH I Ne M &t es to a
system f oF.. s} il it uBEh¥di hanBk eysterh Mficladedlal sehdiggi a
Sessi oni%ﬁzbgéglg%%g%ge%r gﬁsend?(ﬁggﬁg%i-qe ag%l %.recqei Vi nsg de%i ce. The
sendi ngdesiéos anel o reediviap dsviee. nTihet semditigalesiss snitintenn ruwidmediasesiodsndual ity of
service parangters yia camuni cation network. T | Vi devi ce
recei ve@%&mﬁﬁtﬁ%‘ﬂﬂ\{%?fgﬁf’rﬂ&?ﬂ?rwe% S‘Q%P\?P%‘%’éﬁaﬁﬁ@ étﬁ@?k'ngg%t i at es

par anet gESvMot devie WedeRle8 B ddRiM@IiKata®s gatitpbstrvicd parhineters aegotiatey devi ce,
and communi cgt es quality of service paraneters to the sendjng device.

[ 00015] pammetesy wish e npteddsy netirosld pyseeiated aYIHy e recgivang &¥i 829 pr ogr am pr oduct
utilized in nedia (8,4d. i i i i ncl udes conputer code
to commtreat: ataﬂg\(’eﬁ’ttgOt(ﬁ)%?gggeiﬁjéfeye%gsfegr%gigg%ng ro%éggfsendi ng device to a
receiving device at the creation of a nultinedia session, conputer code to
negoti at e pafsi®t amsthoyetcneplargcaibodimend eslateston edmpnteraroagie pededi at ed wit h

t he receiving devjce, and computer code,to.c nicat.e l.Lity of service
par anet Bilkzedrg r‘ﬁ‘@(dll?e(eergeé 19 %@H&@F@é@%@%@@‘@u F%rélp%tg{n&)cuc% téuri ng the

mul ti megy SSleQhalit i sBRURtaRsleREFMIE b&Hdsnddetideas ade@ivihe conmuni cat ed
qual i tygeg?l@gr v%eggjaﬁmﬁet ersld fromthe sending device. [00016] Another

exenpl adyviesrtatie nrention eff amukimeadiasegsion.compyier Codninneeetite BRI t i nedi a
sessions qver a network. .The device |F AV Sstppes quality of
ervic eﬁﬁgl?carr%‘?lg% depics Hmil 2 negxgork a%sdcrf'aﬁnl-:&'d@ftﬁ tﬁ@@éﬁm@%{dc@ 4

e "conmni cated to a receiVing device at a start
of a Mubgipeel so®as tb@munaatt quaityosfasside fdiahetemdain é® rgeavingd par anet er s

fromthe ) S _
device to the sending device during the multimedia session. The negotiated
pdrameters are based on the communicated quality of service parameters from the
sending device.

[00016] Another exemplary embodiment relates to a device that communicates
in multimedia sessions over a network. The device includes memory that stores
quality of service parameters which are communicated to a receiving device at a start
of a multimedia session, and a processor that receives granted parametérs from the
receiving device and enables multimedia communication in accordance with the
granted parameters.

[00017] Another exemplary embodiment relates to a device that communicates
in multimedia sessions over a network. The device includes a processor that
negotiates parameters with an associated network based on quality of service
parameters received from a sending device, and programmed instructions that

establish resources based on the quality of service parameters received from the

sending device.



recei ving device and enabl es nultinedi a conmuni cation in accordance with

the granted paraneters. [00017] Anot her exenplary enbodinent relates to a
devi ce t a0 20@mmmédscat es in nmul ti medi a sessions over a memaBze/odiher devi ce
i ncl udes a processor that negotiates paraneters with an associ ated network

based on quality of S%ﬁﬁpﬁgb@fﬁlﬁdﬁﬁw@@ﬁtﬁ%om a sendi ng device, and
n atestablis

programmed instructio resources based on the quality of
service paraneters received fromthe sendi ng devi ce. BRI EF DESCRI PTI ON OF
DRAW NGS [ 009b8d Figg1 idla diagandilagraimgiqublitytafaeiving (Qo8) sigpalng cslr vi ce ( Q0S)
signaling call flow interaction. [00019] Fig. 2 is a diagramillustrating
t he setHoWFIEHCHIN.i ncorrect traffic types during a IMS (IP Miltinedia
Subsystem nultinedia call. [00020] Figs. 3a and b are di agrans

illustrati ng[osoq@m%. 034 i AR SHSTIANPating tRE SANRANS 6f Wcbiece raffial tapss _
enbodi nents. [ 0002 Fig. 4 is a diagramillustrating end-to-end signalling
of QS daimweiMs (I Multinglic Subsystem) pultimadia 68ance with an exenpl ary

enbodi ment. DETAI LED DESCRI PTI ON OF EXEMPLARY EMBODI MENTS [ 00022] Figs. 3a

d b illustrat ' ion. J . ' : [ 12
ggrmun: ca;J Zsfo&zﬁ 594153%“5“@5 éfg'a{a%)’azﬁsre@i?%t%%}d#g o@/ﬁ%ﬁfgsﬁ?#ﬁrgs gg\r/\:jgre devi ce

12 can Reof@hcexairikempladGmeddimpitone, a handhel d personal digital
assistant, or sone other device capable of nultinmedia conmunications. The

network 14 can be_any .of a variety of networks.ca I f L7g | nternet
Prot ocol (1 PPO@8mkihitds e digEam ‘?’ﬁ‘é%?t@cge? g™ gﬁngg%%é&icgosal ca‘ %t!élﬁ party in
that it g SMGIORKIFR MbdrRatB MESENS@mpliey ef®odiznepormuni cat es. [ 00023]
Accordi ng to exenplary enbodi nents described herein, systens and net hods

enabl e the receiving device 16 and its wireless network to set up resources

optimally and efficiently. The sender [.C Sl of the
negoti at ed @@%MHF@&%SQMPIWWCEK% i%@“&%@%&ﬁﬁg‘asessi on during
t he session set up

(000221 Figs. 3a and b illustrate communication systems 10 in which a sender

device 12 communicates via a network 14 to a receiving device 16. The sender
device 12 can be for example a 3G cell phone, a handheld personal digital assistant, or
some other device capable of multimedia communications. The network 14 can be
any of a variety of networks capable of handling Internet Protocol (IP)
communications. The receiving device 16 is a called party in that it is the device with

whom sender device 12 communicates.

[00023] According to exemplary embodiments described herein, systems and
methods enable the receiving device 16 and its wireless network to set up resources
optimally and efficiently. The sender device 12 signals some of the negotiated QoS
parameters to the receiving device 16 of the session during the session set up
procedure. A multimedia session can be uni-directional or bi-directional. A uni-
directional session can be a SWIS application and a bi-directional session can be a
video conference application. If the session is bi-directional, in addition the receiving

device 16 signals the QoS parameters to the sender device 12.

[0024] The guaranteed bitrate, maximum bitrate, and transfer delay (which are
negotiated along with other QoS parameters during PDP context activation) are

signaled to the receiving device 16. According to exemplary embodiments, new



procedure. A multinedia session can b e uni-directional or bi-directional.
A uni directional session can be a SWS application and a bi-directional
sessi on owo 2be/a7eideo conference application. If the sessiBIIOG/801104

bi -directional, hi n addition the receiving device 16 signals the QS
parametgrs. to, the se | _ bhdgr at e, maxi num
bi t r at e§eS§EﬂB?¥eP SHRORY rggcggfém?%nﬁblg%sgﬁggglgﬁﬁ;%é%bgg%%%g?ﬁﬁé& her QoS

par anmet @p$ paiafietds, RdRcIE aetcaricdan Bessimi loitjation @ratbgpl 45 B nassaghs Tlcei vi ng

devi ce 16. Accordi [ [ i pti

Pr ot ocolesqiEDReice TPIh 85 B HOF RSP TPRRIAD (S ReRLTBhE: Qo8

par amet flifin I oHih A5 Bwhatitded nbiyose ashPbRicoheki Ativiiat aeel (Sl P)
nmessages. Re recel vi ng device 16 can use these SDP attributes to negotiate
(or t re tnmgeimnfgtd@_yio@ds qﬁaruam’éllemwramﬂhwit@ sctaoiourdes ereosdinglys sishias dur i ng PDP
context activation. e receivin evyice 16 can use these paraneters to set
rgsourcé’ger&@%?sdﬁgﬁﬁ}%}a ﬁﬁs%l‘édl‘f %fcf‘élgecbuffers for media such as audio and
video. [00025] Fig. 4 illustrates signaling call flows with QS SDP
gt t {I bu][ e?SII [ggoaﬁCFIgJaﬁH@sﬂ;&:tdshigﬁaxlﬁ{g)daaalrﬂbMﬁHiQuStﬂBP aSélsgeson | nitiation

r ot oco is a signalin rotocgl for_ sessiaqn se .The SIP INVITE
ges sageacoprdanpe with exembiasy §1|€g°‘ﬁ‘ﬁ‘egss g%i%‘%@f% g)ﬁ(’tf’%g (S@r) #9%s, uses

Sessi on @Dﬂ)h. t ' SRRAH rélsgredi a

i nfor naflggﬁg{éﬁﬁéiog Og%sgl{r&rlrg%tl( n cgnsq%glﬁﬁ?tzgiﬁ\eﬁgt e bod 1épi(i)}ﬁ‘@a‘ot ﬁer SI P
messagesp adeRionshed@erio paBicspusel)SEMitE DBsriptes Prdtecol E%{i@pﬁ@ desqriReor mat i on

(port and | P address)., .the SDP i.ncl s .nedi.a i nf %) th d
Snd i t o dsaieantat BIEe RO TBT e P AT P Shb Bt B D6 prAG)
nessage (f.PHIP Sk P& subh o S0MDRANCK bMUPDATES BéddSER gaispexxt activation
procedure. Term nall A requests certain %)S paraneters, incl ug%ng maxi mum

_tl)_i trat el,infguaatmrt:t(eeld ahil {F addsesshdhe $TAR dncdydeg aneja informagies(e-geSonds back to
Terni na wi t.h the network granted QS paraneters. Simlarly, Term nal B
initiat 8%&%@‘1#;5&%%’?{%%%%? activation procedure and requests QS fromthe
networ k. [00027] In accordance with an exenplary enbodi nent, an attribute
cal | ed "3gpp@star aMheetlantindtletectisece20MOE (PR/SDR) miesele it cat es t he

guar ant eed bandw dt h r .. .
Terminal B, Terminal A initiates the PDP context activation procedure. Terminal A

requests certain QoS parameters including maximum bitrate, guaranteed bitrate and
transfer delay. The GGSN responds back to Terminal A with the network granted
QoS parameters. Similarly, Terminal B initiates the PDP context activation procedure

and requests QoS from the network.

00271 In accordance with an exemplary embodiment, an attribute called
“3gpp-guaranteedbitrate” is defined in SDP which indicates the guaranteed bandwidth
which the receiving device negotiated with its wireless network. The 3gpp-
guaranteedbitrate can be declared in SDP as “a=3 gpp-guaranteedbitrate:<value>”
where “value” denotes the guaranteed bit rate in kilobits per second (or any other

suitable unit) allocated by the network to the receiving device for that session.

[00z8] In accordance with an exemplary embodiment, an attribute called
“3gpp-maxbitrate” is defined in SDP which indicates the maximum bit rate which the
receiving device negotiated with its wireless network. The 3gpp-maxbitrate can be

declared in SDP as “a=3gpp-maxbitrate:<value>" where value denotes the maximum



whi ch the receiving device negotiated with its wireless netwirk. The
3gppguar ant eedbitrate can be declared in SDP as

"a=3gpp- gyenaraedbi t r at e: <val ue>" where "val ue" denot eecrhB20ge/eviao eed bi t
rate in kilobits per second (or any other suitable unit) allocated by the

networ k Q. rﬁflél?(?/oqg @é%) 5(;6%09@ YdrGay offer sigbleaS ialflg%ateg@gp%heﬁfbrﬁﬁﬁ ordance

w th an exenp nment, ah attribute cal 3gpp-maxbitrate” is
def i ned thereSDAngiMedhe fordhatatsson he maxi num bit rate which the receiving
device negotiated with its wireless network. The 3gpp-maxbitrate can be

declared in SDP as "a=3 - bitrate <values" [ notes the

maxi nunbi t r B inﬁ(fclof)%i%g%g%é Seégrgﬂlgry( %Pg%(ﬁ?er\é\{g%%gﬁ%s{wtgg%}%g unit)

al | ocat edghiyslahRdfaiydak HeletiRed MeSIsP, willich thdlidatetht andfbiedelseadioon. [ 00029]

In accordance with an exenpl ary enbodi nent, an_attri %gte C%Iql ed
t

" 3gpp- grtkincaderdiag pegatiateduitly e wigaless peisropk. The dakay athitgta @0tde t r ansfer

del ay val h erl_ 3 ! i f > A S . The del ay
a1 Ut D B e val e
The del aig¢layah uellisscontie(ad@hpytlien suitabld is dlootis of space dymetewhisiilteabl e in t he
time or sp&ace domai n), V\/nicg]p. the sender. device wants to use during the
sessi on.sender gpHGDTAES IQUUSF PRINgAGIBUONt he 3gpp- gr ant eddel ay SDP attri bute
can al so be assigned values of * and 0. A value of * specifies that the

del ay val ue igodnkBWaydTexhifipleniie psiedrankantiag SDPesi@ibute a0 aliddeant ee on
t he del ay val ues and tge packets can experience different anmount of

t r ansf erassighedyaluesof *jand 8r Aevalyeobhapesifter dhab thealelast Yahug Isankpoydkes, the UMTS

net wor k dges _not sign.: S ). pch inplies
its unboaﬂ}ﬁ&Selén%é)}m%ees?g%fﬁggﬁe}%ggag%gér%&%hﬁ?%egeﬁéé't‘gv\agé% apg?lé&u&glg@b and | oad.
I n that @asgperichee GBRrant hmbbntief teasfehdelassFanattrativabodbadkgtouod 0. [ 00031]

One or nore of the above defined attributes b e included.in the SDP
(whi ch detfipolassseibe EMHR petverls &@S@Pb?ﬁ?’@? %%%%éo%‘?xtﬂékslidﬁfe Hge). The QS

par amet gp,def;kn Frg;gﬁk% R BORRIed BE bR Effyflii g@%éggg;%& fhBinkividrk RsBurcbd! TE

nmessage (sent to art a new session). . M5 (IP Miltinedia
Subsyst em)l leal. Irsthat dese, (bSSPRradtmibtiterosn he essigngdtai vwluedpideny.af t er t he sender
sends a initial INVITE nessage and receives a response fromthe other party

| ndi cating | t[osoo:ay1\'} I(Blilengrnnelgrse c;[fcfhé3 aabrotvie 8ieﬁ)1%tdeattiri%u{eg €an be included in the SDP
(which can be sent either in the UPDATE, 200 OK, or ACK message). The QoS
parameters defined here cannot be included in the initial SIP INVITE message (sent
to start a new session). In 3GPP IMS (IP Multimedia Subsystem) calls, the QoS
parameters afe negotiated only after the sender sends a initial INVITE message and
receives a response from the other party indicating its willingness to participate in the

multimedia session.

[00032] When Terminal A receives the PDP context activation accepted
message from the network, Terminal A sends a STP UPDATE message signaling the
QoS parameters defined herein. Other parameters are preferably signaled, too. On
receiving an UPDATE message, Terminal B modifies the PDP context. For a bi-
directional call, Terminal B can also signal the granted QoS parameters to Terminal
A. In case the receiver of the SDP doesn’t understand the QoS attributes defined
above it can ignore the attribute without any negative effect to the session set up

procedure.



mul ti nmedi a session. [00032] When Term nal A receives the PDP context
activation accepted nessage fromthe network, Term nal A sends a SIP UPDATE
nmessage swonaldmngesthe QS paraneters defined herein. O rer/Ipa0enEtEr S are
preferably signaled, too. On receiving an UPDATE msssage Term nal B

modi fies the PDP context . Faor L B can al so

signal the P9 egﬁfﬁﬁlﬁj gnen%bg)rdgh?lﬂuf‘%r%n%hggﬂa&&% of signal té}% recei ver of

t he SDRydessdtdland AeRIHERAMrAt endaSermd duch bt dise meémere(dmaﬂwendem) can ignore
the attribute w thout any negative éffect to the SE)sesmn

pr ocedm@wpﬂma$rt11[’rfh SLRIPPF ERSOUTSALGATiABRT SOTR ATEVQTREORINA taé]éle of signaling
the guarani.cg eﬁr‘%ﬁé E%?i?lﬁlbxg e%]il%dﬁﬁ&tgﬁro%ﬁﬁ A petddpled nitid ecei ver (and
u

t he sen 1f)l)enn%twor ‘can set e network resources (radjo and core

net wor K)uaipf intehbdia aodbce tdri loé mitidlized Bsing Heripformetiexeompnanigatedbydi nent s
provi de _good, perceived nedia quality and nedia codecs can b e initialized
usi ng t h& deWiceT mat i on conmuni cat ed by the devices. [00034] Advant ageously,
signaling the delay requirenent allows the receiver side to set up

resour ces ang,dfaU8s4nt&e864ly Ras e ﬁiesdéletyolﬁquﬁanmhmktheﬁecelwarrpI e, the
recei ver side can set up nenory buffer values. In nmul gedl a %igl i cations
such asside t(empgesgurcm reqast PXACEPYRMGICHNIR S BEETit £OF PEMESt abl i shi ng

| ts resﬂ'ﬁrrgﬁ?esnéeé s Ll Sh B(H’?em% bu‘i’i@{){lélﬁ?sh 'Iﬁ%ﬂﬂn@@ia\ébﬁ%tl%ﬁm@hﬁﬁc| ng, the

si gnal i requi erren use since the called party of the
sessi Onst@@ﬂnﬁgthSWIS,aheﬁécﬁﬁzn@cﬂeazycerlmquﬁtse&wnmaﬁlmhmgh@ resoyriednforor non- 1 VS
SIP networks, the delay r qU|

S can phe set..b se a known
def aul tlnﬁ&lne@stIf%ﬂPlﬁ%HOElﬁél Py eaﬁavfeﬁ%ﬂf?}nén es P‘P%?%‘gg@’ ﬁ‘éée%énﬁ? t he
exenpl agy {He%aﬂ Af%ftm@&esslbﬁ cﬁp§qaaeﬁ preiserdslagasqiirementsgnal ed
end- t oeRd rectl al "node. Further, additional QS paraneters are

def i ned fmrr’thé eersnoFoﬁm II\{IS(S@%E?MMKS, eheloleyrraguirampesds GaBeseh?Y Be i nventi on
have been escr bed, s.to i and changes
will océ h&‘@ def: ‘1‘1 %%u?sntbf R%%g@?ffpg?mﬂl&'ﬁ ?Hﬂﬁl na\clllg%?tl e?l%ﬁer tains. For
exanpl e d éxeﬁﬁ)%f& dmbsdivitdaristiaasttiabaie @pandeters can be signaled end-to-

end in bi-directional mode. Further, additional QoS parameters are defined in terms

of SDP.

foo03s] While several embodiments of the invention have been described, it is
to be understood that modifications and changes will occur to those skilled in the art
to which the invention pertains. For example, it should be understood that SDP and
SIP are example protocols. The information between the parties can be transferred
using any protocol message at any layer of the ISO OSI (International Standards
Organization, Open System Interconnection) stack. Accordingly, the claims

appended to this specification are intended to define the invention precisely.



SI P are exanple protocols. The information between the parties can b e
transferred using any protocol nessage at any |layer of the | SO CSI

(1 nt er natwonade/iISt@adar ds Or gani zati on, Open System | nt ePconBEOt/H@M)4 St ack.
Accordingly, the clains appended to this specification are intended to
define the invention precisely. | Magd- A nethod of signaling quality of
service paraneters for a multinedia session, the nethod conprising:

comuni cating quality of service paranmeters froma sending device to a
recei ving device at the creation of a nultinedia session; negotiating

par gnet er.s by rhdtBod etkinaling quiaity o€seavich parametarpfd aaewEaicairagsSiih t he

recei vi ng devi ce, erein, the negotiated paraneters are based on the
conuni cat edthg@mghed coRPrSHEyi ce paraneters from the sending device; and
conmmuni cati ng qualihyuRtai jiabs FTREAIRS RiEméeRMdre seribed déviee tdevi ce to

t he 'sendi ng device during the nmultinedia session. 2. The nethod of claim1,
wherdei na tdeeivipgadeviog abfheseeation of pardimedipsessiri se one or nore of
guaranteed bitrate, maxinmumbitrate, and transfer delay. 3. The nethod of
claisn 1, further neginiisg peyarestemtiy harergiviegdevicsatithe neOTk ecei vi ng devi ce
based on the qual.i of. service raneters. 4. T im3,
wher&i nastsﬂ%aﬁeg%ﬁ%téé“&]&ﬂ%%g &S %ﬁ?rg}n i %?tlsateélrpg? arlrﬂe%{ﬂg%genlg%%ﬁ? hlg

par et g Sonmnuniéed @lal8d brvidcAidinketeti TR it dchding davice;)andf servi ce
paranmeters conprise session description protocol paraneters. 6. The mnet hod
of ¢faim1, wherepgthe;auld i e 6f £BHSs Pirainstely fréth HiRCiebainialg. deviceA system
for signaling quality o} service paranmeters for a multinedia session, the
syst®&m aothpseslimgdevieeadvsing dihe wolimedizsassiag qual ity of service paraneters
froma sending device to a receiving device at the creation of a nultinedia
session; means for negotiating paraneters by the receiving device with a

net wpr k assodhanethod dfleldite , mderin thegudbityi df servigearaedmetens SOWPES i at ed

par azmet ers aroﬁe or more of guaranteed bitrate, maximum bitrate, and transfer delay.

1 3. The method of claim 1, further comprising establishing resources at the

2 receiving device based on the quality of service parameters.

1 4.  The method of claim 3, wherein the resources comprise jitter buffers and

2 media encoding parameters.

1 5. The method of claim 1, wherein the quality of service parameters comprise

2 session description protocol parameters.

1 6. The method of claim 1, wherein the multimedia session is bi-directional.

1 7. A system for signaling quality of service parameters for a multimedia session,
2 the system comprising:

3 means for communicating quality of service parameters from a sending
4 device to a receiving device at the creation of a multimedia session;

means for negotiating parameters by the receiving device with a
network associated with the receiving device, wherein the negotiated parameters are

based on the communicated quality of service parameters from the sending device;

0 N A W

and
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based on the communicated quality of service paraneters fromthe sending
devi ce; andneans for communicating quality of service paraneters fromthe
recei vi ngvoevisr7d4e t he sendi ng devi ce during the nulti redimpmessiion. 8.
The systemof claim 7, wherein the nmultinmedia session is bi-directional. 9.
The system of claim7,. wherej ‘ i : i ters conprise
one ‘or nore of gdgﬁ%{ﬁtfgrec ?%rlﬁtuﬁlg%t%% (%g%})n%%eﬁ{l%e?%ée@&gggﬁ{nﬁgﬁsf er deIm;y. 10.
They (B Y St RBRiPing @edicatd thefseiidihgdeviandringithgmuitimedié eessiest abl i shi ng resour ces
at the receiving device based on the quality of service paraneters. 11. A

system for signaling ality of .service patanet.ers .fof a. tinmedia

sessh on, 8.t heThs/Sistm € ﬁmi’i%@elﬁ%ﬁe%ﬁ adbaeﬁs%lgn ?%balfd’niegtll@gt es a

mul ti medi a session and comuni cates quality of service paraneters via a
conmuni cgt i o NGLWRE K clamed7 avkeailvd q@litevf wevithpirameees coawprishene

comuni cated qudlity of service paraneters, ne%oti a eg %ﬁrarret ers with a
Wi rel ess net womkrezfgveiaatesd bitiats mapximpatir e ARddEpsieedelany conmmuni cat es
quality of service paraneters to the sending device. 12. The system of
claim 11, ., wherein.t Rt i i Fds@ceng or nore of
guar{;nt el:%l b?ber: ?f%éergﬁg%ﬁﬁu?ﬁ%%q %ract%gp\ﬂasg‘%lﬁﬁéaﬁgﬂeﬁfﬁglgggg 13. The system of
claign 11, whgeateeiting dedicebasedgn tei qelitysefsotviehpmamelstsur ces based on t he
quality of service paraneters. 14. A conputer program product utilized in

data_encodi ng conprising:..co er. code t ' : kd¥iopf service
par ahet el & f%oﬁ?%ggt’ﬁa’igﬁﬁh%%ﬁ@ ?fﬁegl?ee%ag?r\%?[n;g gféignﬁlélgng%@%hg Creation of a
mul t4 medi a sg&ssl:'@@g' CORRPRIALRY code to negotiate paraneters by the receiving
devi%e with a netV\glrk assor%rat ed with the receiving device, wherein the
negoti ated paraneters_are based on, the conmuni cat ed udﬁl ity of Ser Vi ce

par adet ers from t ascrdingievceiba) @E%ateéﬁdﬁb]ﬁbﬂtfgg’rseﬁ%‘&‘é O fi'e5te quality

Of S§r Vi CC NALRIBLEL S HRMLL U o &5ihitliBHiAGhee fad he sending devi ce
It i redi :

duri ng t {8 sessi on.

5 a receiving device that receives the communicated quality of service
6 parameters, negotiates parameters with a wireless network associated with the

7 receiving device, and communicates quality of service parameters to the sending
8 device.
1 12. The system of claim 11, wherein the quality of service parameters comprise
2 one or more of guaranteed bitrate, maximum bitrate, and transfer delay.

1 13. The system of claim 11, wherein the receiving deice establishes resources

2 based on the quality of service parameters.

1 14. A computer program product utilized in data encoding comprising:

computer code to communicate quality of service parameters from a

3 sending device to a receiving device at the creation of a multimedia session;

4 computer code to negotiate parameters by the receiving device with a
5 network associated with the receiving device, wherein the negotiated parameters are
6 based on the communicated quality of service parameters from the sending device;
7 and

11



15. The conputer program product of claim 14, wherein the quality of
service paraneters conprise any one of guaranteed bitrate, maxi numbitrate,
and transweno@efiagss 16. A device that conmunicates in meCriBEd/IS@SSI ONS
over a network, the device conprising: menmory that stores quality of
servjce paraneters which ar %gﬂﬁi . %%%hw% i at a start
of aé mul ti medi a s@é%ﬁué?{;cogﬁgo g&procgétg rﬁg% gtfgerrglzcgi ves grrgﬁryggtﬁgar aneters
from t heretg6Ris\detide €ethieGending devieddwrgrthe tiuktbuédia sawivnni cation in
?ﬁcordarpe mn;h the granted paranmeters. 17. The device of claim 16, wherein
e quality of service paraneters conprise any. Qpe of. guaranteed bitrat
maxi frum be-t rgh%?owertprawroggqtﬁpl% 'liﬁwﬁeééngge %aa]&tggg?ﬁ%%igcat els i ﬁ =
mul t4 medi a >GR3l ilris A€ bHObKouat diecd diriraie, oTRfukBbigte, fador ocessor t hat
negotiates paraneters Wwith an associated network based on quality of
servi ce par atreiséarsietaycei ved from a sending device; and programred
instructions that establish resources based on the quality of service
par ayret e received fromthe iﬂ@l' i . i aim 18
mherg?n Eae Vi %fmggygF%%%ggrangggﬁgg%%ﬁ%?Pgéhﬁgﬁg&%%gwg%vgharanteed

bitrate, naxismpridhg:rate, and transfer delay. 20. The device of claim 18,

wherei n the processor conmuni cates the negoti ated i
devi Ze. memory that stores qual?tyo serv?c parame?ers Bv%ri&lnaﬁger s the sending

4  communicated to a receiving device at a start of a multimedia session; and

5 a processor that receives granted parameters from the receiving device

6  and enables multimedia communication in accordance with the granted parameters.

17. The device of claim 16, wherein the quality of service parameters comprise

2 any one of guaranteed bitrate, maximum bitrate, and transfer delay.

1 18. A device that communicates in multimedia sessions over a network, the device
2 comprising:

3 a processor that negotiates parameters with an associated network

4 based on quality of service parameters received from a sending device; and

5 programmed instructions that establish resources based on the quality
6 of service parameters received from the sending device.

1 19. The device of claim 18, wherein the quality of service parameters comprise-
2 any one of guaranteed bitrate, maximum bitrate, and transfer delay.

1 20. The device of claim 18, wherein the processor communicates the negotiated
2 parameters the sending device.
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