WO 2006/ 117644 PCT/ | B2006/ 001104 SI GNALI NG QUALI TY OF SERVI CE ( QOS)
PARAMVETERS FOR A MULTI MEDI A SESSI ON  FI ELD OF THE | NVENTI ON [ 0001] The
present i nyenios@vsssel ates generally to internet proteepis20dsidriosamul ti nedi a
comuni cation. Mdre specifically, the present invention relates to

met hods fcﬁl(ﬁ@ﬂigﬁ NG 12 i

SRR DICRIRIGEYD e idrl P mul timedi
conmuni cat'i on. b:f:? _ "‘ Q%.@ETER%F@RE mul ti medi a

) ' I'S section is intended to
provi de a background or context. Tr pt i on herein may incl ude
concepts that could be pursued, but are not necessarily ones that have

been previously concei ved @rrpwisHed invhRTRRhor e, unl ess ot herw se
i ndi cated herein, what is described in this section is not prior art to

the clains in this_ application and is not admtted t prior art by
i nclusion in % ?éec‘ﬁ)sgﬁ.mv Efﬁ’é‘é%atﬁ%enlg Y@e‘ﬁ%’f“ﬁ‘tﬂr%tﬂcogg?fner ship Proj ect

(3GPP) hasuldetdinegdnmmidation. Nere hpucifehlly, shpaceséit Gatnth r{ld&1023. 107 t he
concept and, architecture for. OQuality. of..Servic , . in 3G mobil e
comuni ca %%%C{SS%W n%n%ué% ae@rﬁ%%%%o?v“%ﬁeof gwebl}elclgé\fllég%ae handl ed duri ng
their traesmwsrom in the network. For exanple, QS |evels determ ne

whi ch packets are buffered, and whi ch packets are dropped during
congestion in networks. The QoS levels also determ ne what bit rates are

al located for nmedia strBACKGROUNpISKORMAMIIO®hed communi cati ons,
Uni versal Mobil e Tel ecommunication System (UMIS) networ ks have defined

four differen 1T I es, b rmed as QS
classes (in Tgm%P?gsi%?n#ﬁgﬁaénﬁe%gﬁ)él?&tarbg%oéﬁlg??gé%gt gﬁee
conver satdesaription harsiemay ingluds eoneqpiscthatieould bepuriyed Kyt wenet neddssagiydet ai | s about
these  tratin: da¥Phsn Hac AL di QIR Blirs RIS TRl foleD ige found in the
3GPP TS 23.107 dchngll%t ?&[Eg%b{l]l W?eg_ a_nolv)[?%refdt‘eé‘?ﬁrln%?\% g’g&%{res to
est abl i sHR@cated herdim tibat e daspribafl ifhis sprsionéynoppriaryt td the eleimisymithiss a Packet
Dat a Pr ot geedaiibiiis &R Mritta Wbk Bribet (53hauadh in ERecRar vi ng Node (GGSN). In
the PDP acCtivation request nessage, the term nal

poos]  The 3 Generation Partnership Project (3GPP) 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.

boos; When a mobile terminal desires fo 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 terminat
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 class, | CONFI RVATI ON COPY WD 20061117644 PCT/ 1B20061001104

maxi num bandwi dt h, guaranteed bandw dth, delay etc. Based on the |oad of

t he networ RO HME availability of the resources (af THE'Y P Phterface
and the core network), the network grants the QoS to the nobile termnal.
t 000s| Dinfakiarentandwidth, m@mm%@%ﬁﬁaﬁﬁ%PW?%}oéﬁPf%? operties. For

exanpl €. ,A0Rl a0l PorthlEue A LAREREINGE! ard Wb careCONT er enci ng
require del’ very o the ‘data (vi deo or. audjo strean) in real or near

real - t i meetwitkaghe tetwietls eafits e A te Hicingbae HRORk t hst and certai n packet
| osses. However, for applications |ike database access or web browsing,
it is very inprgt antrdhatuliasde Helitadeisaevé diffesnipopeantias. Eor as possi bl e and

del ay requirenents are not. very. stringent. . jcation, the
user t hat™3¥% ?%I{I’égﬁ"c“ﬁgges‘ggeé’i% err?%(anfe%tag&lf’ c‘f?ﬁg&gcé%} gtﬁl‘ﬁrgtdrglg‘% H c class

duri ng PRPthe dith eXdeo caalidivstehm)in résd osasetrealitimea Thesekingiashes to set up a
streamn lication, it uses .str ' LS ikMREs @d for video

conf er en%ﬁé%ﬂ&ﬁf’?’c‘ﬁ@%ﬂ%c‘?rtfsam@g(éks%hg%%g\?e@gﬁvlé%%g%ﬁ? trarfic type. The client
appl i cat idembat seespesit browsiogitiayay uisepnttrsdpadaiveredis8s aGERC, s

guar ant eed Bt i & ol TMMERS b 3bvent ddShC Badlabatheabpicaddiat [t vants to

use for thEgESET oh 1at particul ar "application. tooo6l There is no
mechani srihetdsetthit étitatesithe ssesiarqusityfont corid Fatotlass famedys copsKlanmet er s

end-end tQ. r RCELY §f 2 Rr JibiRs Rt BElp A¥eidink BpliBRiosal dses AS such, during
sessi on ggthag%l'uzgslc%MSIaP/ SDP p?ot ocgl_, thgr e_gﬁ’rgl not hi ng t.o a{sz:eci fy the

negot i at sttea@i®: trefBe tive anshar Yideorcpmieshting ARREFARGm I FSE AN When t he
receiver (Qfrtihe Galk beck BMitaon HEE Gledifiss RrtSh BihbNWSTRrdiRssageh 80 j 0i n the
mul ti medi a seSsion, the Teceiver negdogl ates the (gc%sp%af‘[a%get ers wth its
own net weprEantdebifate aiarErumg biRate. AR Edeqy offi PR P PP €% t ype cl ass

(i ncl udi REsicAEQRhA PhrtitRR appllcaiiot er s) than the sender had negoti ated.
Thus, for exanple, 'if the sender wanted an interactive or stream ng

o100 (% S o L P e Wbl ver could

speci f i epapn®essindrnd 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 canrequesta .
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 fora
conversational traffic class. As another example, if the sender specifies a session
bandwidth using the bandwidih aftribute 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 nefwork 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.



bandw dth using the bandw dth attribute in the initial SIP |INVITE nessage
(for exanple 64 Kbps) and | ater when it negotiates with its own wrel ess
network the {%uar ant eed bandw dt h QoS paraneter, the eﬁ/\?ogk can al l ocate
only 48 Kop® PEYUHE sender (calling) client. However < tHE %8 ver (or

the called party) negotiates with its own vvirelﬁg%ﬂdne V\t/ork for 64 Kbps
based on Ifthesenddr bicathe papebiiEy theigasd e negoRFd freranieg Wit Bacei ver' s

Wi rel ess Dot WORK, GE aRtiSetbuldRREH) Bepbitde heagirseiatcav@nrctdfoghs t he sender
sends only at 48 Kbps, resulting i%{)i nefficjent #Jsse f. t net wor k

r esour cewnZeiworks GUBilatlyy § e eI G B TE A S 5Pt SeRET ST

€ sender had the
capabi | i teyd b HcdBdlvet fREniREaed natad ighercantsengiobafdwimdkinumobit he  recei ver,

then the receiver could exact) egot.i ate the. L.at: esources from
e own ARE VOYIERD ST Bt Yy fiEk TG Rl o neeh it PO R bR E RO €08

si gnal ed w@Re:tatts B indffi@ent bivef newelkvepurtarmand aatry demvaiwgder an i ncorrect
assunption of the maxium bit . rate.valu : it as very high or
| ow val u'é‘.‘ax%?l%gya‘tﬁFeﬁ}‘lhsv‘&?ﬁ%(e%l%srmrfaﬁ?( Ir?%ur%%b | t?%?gua?lgls‘ul ts in an
inefficient use of network resources and a very |ow value for maxi mum
bitrate resul bwni Fipddietratcos simplifipd $oprl digrm SaFIREYF P98I ty. tooo71
Fig. 1il ' bRk s S aasibte du-ctindea am Mepbiahinge idte f or egoi ng
probl ens P?@i%#ﬁsﬁgm\%ﬁ?n%g %%S par agdé% ers (gi)}r ant eed.and l\/%x bitrate)
are not signgpdenddoendl- Terwind A imeract Wih S@SN i dHH (o8t FHERR% or  PDP

cont ext  agidnNVifel0R vARGGSEBM: ddBé B BDP Sorntdxt htiGHHN. thalustoesint he PDP cont ext
activation. As illustrated in Fig. 1, th Xi bit r paraneter is
not si gndi@d. EEaripaERyt ratpSATHIRIS] QB‘,“ S%alﬁ&nggg'ﬁﬁ,r%aém%lﬁln%é‘g?he maxi mum bi t
rate i s 72sulfoRsnaRthetiirua bR Ao Kbjstaad the gsarfdecdbpesis r mi nal A,
however, sets_the Xi mum bi L[Sl}éate.at ﬂém"c(ebi?ﬁs% IRe,e guaranteed bitrate

at 40 Kbgepsth § RPWEeT, §9S [RG IPRYBY 8L Ehat oS where the sender and the

recei ver giggekddditeate aisbf@pent types of traffic classes. |If the sender
(Term nal A) chooses an interactive or streamng traffic type, the

receiver can ﬁ?"ﬁ | i%)%ml&ﬂggggﬁeﬁaeiay%ér@me@éhdgfea.ﬁftﬂeqe&ivaﬁ&goﬁay@e- The
a cou

receiver (Ter also allocate jitter buffer values for

conver satdifferert typey ofdtaffecariasary) If the s Terminds A) eRORER &P MLt he sender

(Term nal sﬁ@gming 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 siringent 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. '

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

know about the negotiated QoS parameters each has.



has negotiated an interactive or streamng traffic class, which produces
hi gher delay, the receiver buffer underfiows because it allocates a
jitter buffer for conversational traffic type, which has very stringent
delay requirenents. This configuration results in bad video quality being
di spl ayed at the receiver. As such, even though the client termnal has
negotiated the QS with its respective network, the presented nedi a
quality is bad. tooost Presently, there exists no nmechani smwhere the QS
paranmeters of an application can_be exchanged between the sender and the
recei ver of t 8OO Hpsrdreds 2 aqed énsigngd delay reqyizeracaisde the gihar Rag: &t 4 af
ﬁgl i cat i ok khat Ih@eﬁﬁ%ﬁ%e;% gggé%gnéf_ﬁﬂe\ﬂﬁferh mﬂfeﬂba&ea@wmamnetgmtm?ggt : at ed
paranmeters. eac as. us, re is a need to si el ay
requi r eneARRECRT G %Wﬂ@@“ﬂgw?ﬁsP 3@@3##?m%§ﬁém?ﬁﬁ§fw3ﬂpé@8§¢g ca
up its repaunmaes (ki Kkerdnkdel ?ftrabzufnf«]ﬁhl)ulbﬁﬁ*ﬁd oA gidnadd dahgl) m@otddalive
appropri ate S paranpeter romits, o etwork. Further, there is a need
to signal t‘ﬁé‘%‘“ﬁﬁ?’%@? gfrggfsé’.eé'fo,rk Gﬁger%?‘g%a(ﬁwﬁ? P38 maxi num bitrate, and
granted del ay) negotiated by the termnal with the wireless network to
the called party in the session. SUVWARY OF THE | NVENTI ON [ 00011] In
general, the enbodinentSSB@mvﬁgyﬂwﬁggﬁprﬁwg%Fion relate to systens and
met hods that enable a receiving device and its wireless network to set up
resources optoval |y geechlahd ¢mhiodinients.of Teergeadmantteadelitt to gttems avlki num
bitrate, an r anst del ay . I - 3 i 0, i er QoS
par amet er Beaieds A" Epe COlsPlypb JBHE o §: IARRK BREGIALORD it duthe
r ecei vi ngoplandlly eind NéiwicBdy sThengudasieed pitiatsn nxigoclifrate,S) trangfet délbyut es may
-be defi negd, 4f: : . | ; i ied in
Sessi on | PRyt AEe BRSY SofF SRRe RPaRalAREAERE PELAOREERY 20 Loe
t hese SDPmantberdignatedstotthe mesgoingateviqeo Newe fesgion iR iption SrerohkePBY s wi t h
1S own Wik @RS $hal) Bb WOHided FHURL DGvEREnREEY VRS hRamettREWHIBIE &k thiigd fiEVi ce can
use these paraneters to set resources _accordingly, such as jitter buffers
for nedi aSesier dpitiaionsPretecels(SHIdPessagad med@ﬁﬁlVlT%gM"E] cancseritishe Mo a fir st
aspect of x4 {HteP kS 56 tiatk TUERhERNate] DB PatameRFsOWiHAY odn WRIROHe@bisi gnal i ng

quality of service paraneters for a nultinedia session, the nethod
during PDP activation. The receiving device can use these parameters 1o set resources

n set

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

[00012] According to a first aspect of the present invention, there is provided a
method of signaling quality of service parameters for a multimedia session, the method
comprising communicating quality of service parameters from a sending device to a
receiving device at the creation of a multimedia session, negotiating parameters by the
receiving device with a network associated with the receiving device, wherein the
negotiated paramétérs are based on the communicated quality of service parameters from
the sending device and communicating quality of service parameters from the receiving

device to the sending device during the multimedia session.

[00013] According to a second aspect of the present nvention, there is provided a

system for sigﬁéling quality of service parameters for 2 multimedia session, the system

_comprising 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,

wherein the negotiated parameters are based on the communicated quality of service

parameters from the sending device and means for communicating quality of service

parameters from the receiving device to the
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conprising comunicating quality of service paraneters froma sendi ng
device to a receiving device at the creation of a nmultinedia session,
negoti ati ng paraneters by the receiving device with a network associ at ed
with the receiving devicte, wherein the. negotiated paraneters are based on
the comuni cated quality of service paraneters from the sending device
and comuni cating quality of service paraneters fromthe receiving device
to the sending device during the rmultimedia session. [00013] According to

a second ggRRCUeRte dubifg ME BRRMedlat¥@RLI On, there is provided a systemfor
signaling quality of service paraneters for a nultinedia session, the

system conprisin ans for communi.catin uality. of _ser.vice.paraneters
fTom a send ng i AGoars '8 o BEL VTG et PreThImeTlie PER i Bievishe 4

mul ti medi aysges i eignaling apslity of sereige piramhetay fopahaiibaiassekyont e syaeei vi ng
device with a. network associ,ated. wth the recei.ving device. wherein the
negot i at ed’ p ar}sgl%g}t%%%dsgnga(?eéchggéﬁﬁgﬁgs tar%ultc%%d\’%sﬁl ChLeN Calﬂléif‘?lf %}L’eso uag rvice
par anet er sf fargem pavenaendiamgcodavingeti@nmbtrehnsd i orceiyogrignice tiai regeigual ity of
service r I Lyl eyi 0, i vi ce
dur i ng. t nSera e sl ol 0F e P RS IE R Cpiluch, RS BERY' P e
present i neteptki emociatéte méthi the peepivinte device, sypd tasmnfupicatss gnality o squrei ty of
service paranBLefnd QhdiRe fUkd.] medi a session, the system conprising a
sending device that initTates a nultinmedia session and comuni cat es

quality of service parameter ia a c ni cat.i on, network and a receiving
devi ce that T oI5y AROHIRR e o fAh SBEhal g%gﬂr?sw inyenticny {hereds ﬁﬁ’?’g‘ﬁ‘gf‘er s,
negot i at esonijften fRbins phddubt atiNded ehedsa eneddiyr kom@Big adngtlten doble tthe

recei ving device, an cgm‘ru.ni cat es d al i t% {)f ier vi.ce par a ters to the
sendi ng d«%?}’i’%%’.‘caf“‘o%%%]o AETET BT "R OUPE RS SEFELY 2 8TC e Y Esnt

i nvent i onthetlratioa off 8 mphimellidaeksian, comppertcede tp hagtiadeppandere by the tdceiziag | n dat a
encodi ng GOMRY Il NonGOMRULEIEUG:h Ghe SOTTHDI £2LE GHALEL K. Qb gaEYT cC
parameters froma sending device Lo a recelving device at. the creation of
a nul ti meparanges gicdased oo tpuoemuesdied talifegotivat atpastaryditoer e kpding e ‘

C\Eg ‘ra'e;“nn?ﬁeevﬁjc%‘e’%ngf? atﬁél raclgﬁg AR RAE! ‘@%@% dwohé}}[rlhp%a{aﬁgél'swi gVl ce

araneters are e comuni cated quality

“of servi ccgunateicets e seninehlevisediting he mulimedia session.

[00015a] According to a fifth aspect of the present invention, there is provided a
device comprising: a processor; a communication interface communicatively coupled with
the processor and configured to: send a request for quality of service' parameters to a
network node; receive arésponse from the network node comprising QUality of service
parameters granted to the device; and send the quality of service parameters granted to the
device to a fecéiving device; and a memory configured to store the quality of service

parameters granted to the device.

[00016] An 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 parameters from the receiving device and

enables multimedia communication in accordance with the granted parameters.



devi ce and conputer code to comruni cate quality of service paraneters from
the receiving device to the sending device during the nmultinedi a session.
[ 00015a] According to a fifth aspect of the present invention, there is
provi ded a device conprising: a processor; a comunication interface
comuni catively coupled with the processor and configured to: send a
request for quality of service paraneters to.a network node; receive
a-response fromthe network node conprising quality of service paranmeters:
granted to theltesviAxeprdiagth @@ﬂlda@bceotfharbr'meyt ipfentgey thire & pravidedetienios grant ed.”
to the ?1 l[ Wit G8mihiniitds 1ﬁellnﬁ{1't1ﬂxgdlges\é§s?o%s T e C&Q{c!@ %gﬁlg?su% sStore the
quality of service paraneters grante to “tHe devi ce exenpl ary
enmbodi mentrocessert bat nqgoaat@emr@eet@rhamﬂb@nmm@@ad astwiork based toh raveliti fessi ons
over a netuork ., TRe.AG¥LaRdl Mt YARRHAE TVide, taﬂ@kro%l'aﬂfn?eﬁ fAkAkiisn @f service
paramet ers whi ER-are communi cat e to a receivi device at a start of a |
mul ti medi gstabdishs eiseprces pawd anpghogualiyont seryice Pﬁ@@éﬁevégceg’ﬁérﬁto@d patditet ers from
t he recei yiL)g device and enables nultimedia communi cation in accordance
with the granted paranmeters. 5 [00017] According to a sixth aspect of the
present invention, there is provided a device that comrunicates in

mul timedi a sessions over a network, the device conprising a processor

that negotiates paranmeters with an associ ated network based on quality of
service paraneters received froma sending device, and programred
instructions that establish resources based on the quality of service
paraneters received fromthe sending device. 5a WD 20061117644

PCTI 1 B2006/ 001104 BRI EF DESCRI PTI ON OF DRAWNGS [ooolel Fig. 1 is a
diagramillustrating quality of service (QS) signaling call flow -
interaction. [ooOtsl Fig. 2 is a diagramillustrating the setting up of .
incorrect traffic types during a IMS (IP Miltimedia Subsysten) nultinmedia
call. 1000201 Flgs 3a and bare diagramnms illustrating conmuni cation
systens in
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accordance with exenplary enbodi ments. [000213 Fig. 4 is a diagram
illustrating end-to-end signalling of QoS paraneters for IMS call setup
in accordance with an exenpl ary enbodi nent. DETAI LED DESCRI PTI ON OF
EXEMPLARY ®RBEBIIMENTS [ 000221 Figs. 3a and b ill ustr & EHEMeRIAMcat i on
systens 10 in which a sender device 12 communicates via a network 14 to a
recei ving device 16. TBRIFFOENRIPHOW CEDRAWRAKe for exanple a 3G cell
phone, a handhel d personal digital assistant, or sone other device
capable of nultij |&:c0 ' |20 : MRIdos) digeading gl any of a
variety of ne?%f%gg‘gé%%%%ﬁﬁﬁ%ﬁﬁ%%%ﬁg ne€¢OPr}ot oco% (1P

comuni célbwamsractibhe recei ving device 16 is a called party in that it is
the device with whom sender device 12 conmuni cates. [000231 According to
exenpl ary enmbggisent  idesesih ansheingtie setsystrerfincane:t raffic hwds enabl e t he

receiving device 16 and its wreless netwr.k to set up resources
opti mal | %%’?&@%P’&Wﬁ‘?a %’Stglélﬁﬁ&}lhm&gl\?icglg 12 signals sone of the
negotiated QoS parameters to the receiving device 16 of the session
during the sep®imprFigeta ang b apydiagesansriBustating OPEHBHEPRSELEI N can be

uni -directiona i 9,: LeGib@R@ls, A uni- directional session can be a
SW S applafcga'afl%n‘%ahn%“ea |-§} rectional session can be a video conference
application. If the session is bi-directional, in LtiQ e receiving
devi ce 16 si ghury hind Epdsgap IHsTarg oGO S?B"Hfd“egr"?g’g’\'%f’%fea‘@‘i%g (000241 The
guar ant eggl 10 daf k&up MRséomRItH MicRemplng etnbadisber del ay (which are
negoti ated al ong wth other QoS paraneters during PDP context activation)
are signaled to the receiving device 16. According to exenplary
embodi ment's, ney 2RQBAHTES HFSTEMBRARG/HMHAOAMENSES Si on Descri ption
Protocol (SDP) attributes are defined for the above-nentioned QS
paraneters, which are_carri.ed in Sessi.on. I nitiati 2 I, (SIP)
nessages. The“’““ﬁ%cpég%??laldd’éﬁ fe pREEp 08 ® eéngelb%@ﬁg?%%ﬁgﬁt es to
negot i at gledied 17 @Ae@okdart ek s QaGorkpldraretcevmgdetde it Thosmdsti r el ess net wor k
during PDP context activatio h LAY edEM] it Bscfk dS€ these
par anet er'$Vif% ‘@P%FZ‘%ISWQ a%@?@rpﬁfﬁéﬁﬁ d‘éhlg% as B ’

some other device capable of multimedia commumications. 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.

poozg] 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 wpi-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.

povz4] The guaranteed bitrate, maximum bitrate, and transfer delay (which are

negotiated along with other QoS parameters during PDP comntext activation) are
signaled to the receiving device 16. According to exemplary embodiments, new



jitter bufférs for ‘media such as audio and vi deo. (0002sl Fig. 4
illustrates signaling call flows with QoS SDP attributes in accordance

wi th exenpl ary enbodi nents. Session Initiation Protocol (SIP) is a

si gnal i ng weetieecubsf or session set up. The SIP | NVI TECHEIWaBEMwhi ch is
used to set up a session between two parties, uses Session Description
Pr ot ocol Séssﬁg?))egcﬂpﬂgﬁﬁtb@ﬂ(snmmnﬁmmmeﬁmm forgb govemertivatd on. The SDP
|nfornat|on can be sent in the bod f’l%{ I saggesTelch as 200 K
ACK or ?ﬁmﬁéré’l"&l?é@”tr%%ﬁ?era ges?# Bunanﬁ Océ & 2 or t@a&gnd | P address),
the SDP k&ﬁbm@&m&ﬁdmwm&&s@? nimb(restgﬁnegqttﬂ@ (0@6%8‘1%@‘3&5 par amet ers) .
t oooz6i When Termnal A & i 28 Pgﬁcgﬁgﬁggvaﬁ@sme from Term nal
B, Ternmi REFOET nt}’ f"gnwuelcegs f:%%t egt activation proc dure. Terminal A
r equest s reeeivingevi€uS cpansrrtiessepaaniares QAPtTEFOMESS WEATBEY r4¢ guar ant eed
bitrate a&gbﬁ&é@o&%ma%éh%amﬂ‘&dm responds back to Terminal A with the

net wor k b‘ran ranmeters. Simlarly, Termnal Binitiates the PDP

context activation_procedure nd uest s, etwork. 100027]
et s 5 P 055 sof AEiAS of

I n accor dance®ggst Figf i te called
" 3gpp- gumwwﬁﬁ%ﬁw@bﬁﬁmeo&smrﬂmﬁmlbrhtomiéﬁll‘}hlﬁes t he guarant eed

bandw dth, which the receivi & b J &ﬁ \gétrel ess
net wor k. sigpaling graReolg ?eéﬁﬁ?résgg‘g’ltraFe can g td%daré% Y SDP
"a=3gpp- gyars@ﬁbﬁedbbémarb @mﬁvsahaaesfi’ssmmbescepﬁmdirmeml @?@fﬂé‘?s‘ﬂ?é guar ant eed

bit rate In kilob er. Sec L ELan bS Wt A&lthénddpbt ) al | ocated by
t he net \A&%eﬁsﬁ’ntﬂﬂ% %‘g SR’ dg*\‘?%ggp?!{%h% hat  sessj on. [008281 I n
accor dan&&lemmhlmgmdpiseﬁOQO&mhﬂmmwA% Bopides thi ra@SROH | ed

" 3gpp- max LS 1ne &hdiadheAi88n e tiBXxi num bit rate
whi ch thé® O?Iéai%n(yp ﬁé‘n‘gg)\fn ce rluegotl at)ggawl th its wireless network. The
3gpp- nax kbddgcahditcpamanstersidecl ared i n SDP as "a=3gpp- naxbi trat e: <val ue>"
where val ue denotes the maxi mum 7 WO 2006/ 117644 PCTI | B2006/ 001104 bit

rate in kil objfs, P@heﬁf&ﬂﬂﬂm%e@@mmmwmcmhiemmﬁﬂn) al | ocated by the
network to the receiving devi %gpbgr t hat set55| on

Terminal B, Terminal A initiates 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.

pooz7] In accordance with an exemplary embodiment, an attribute called
“3ppp-guaranteedbitrate” is defined in SDP which indicates the guaranteed bandwidth
which the receiving device negotiated with its wireless network. The 3gpp-
puaranteedbitrate can be declared in SDP as “a=3 gpp-gnaranteedbitrate: <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.

oo28] 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 petwork. The 3gpp-maxbitrate can be

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




1000291 I n accordance with an exenplary enbodi ment, an attribute called
"3gpp- gr ant eddel ay" can be defined in SDP, which indicate the transfer
del ay value the sender has negotiated with the wirel ess network. The
del ay attrWB3& ¥4t be declared in SDP as PCTAB2006/001104
"a=3gpp- gr ant eddel ay: <del ay-val ue>". The delay-value is the delay in
mi| |1 seconidste fdlobitapedsdserd (Grany bresujteble wad eligpated by 85 80%dPrai n) ,  whi ch

the sen :&%\){ﬁ SRR Shat Rcl&e during the session. 1000301 Byway of
exanpl e, (iﬁ% % gr ant edadesay SDP attri bute can al so be assigned val ues

of * and 0. A vaI ue of * s ifies that | ay Lue unknown and is
unbounded neaf*#Y IPﬁ%“r"édaF%ep"i‘?glaé‘L?é mh?fﬁ'i“ "’&eﬁ%@ A ﬁées and t he
packets ‘Ggﬁp-@eﬁﬁaxdbleﬁwn (T ﬁémemtsmmrhioh uﬂicatenmefpr dtblyaylee  For
interactiye and, back nd.,. ffi phet wor k does not
assi gn antﬁ\g ﬁ# E%*ﬁtﬁ%‘gia%?{r“a‘ﬁl& gegf%e%work |%§D i ies its unbounded
or best edetlaret ucm:pleﬁd‘nmgpp{grmhédeﬂwtﬂddaknvale@duHheéelaﬁfawéilell-‘bﬁ@i I n that case,
the SDP a i. bu [ One or nore
%@.{lﬁ 0&1 S {?)trr IDEO%{EQ gﬁ@bl@ 121!3 Hite gi[ %)e(g%omgmp] W3 )

of the ab 2&"C3R "be - Inclu In the SDP (which can be
sent ei t hender devidaevalPBNTE dud@pChQissiay ACK message). The QoS paraneters
defined here cannot be included in the initial SIP INVITE nessage (sent

to start a news§ssy %}oféﬂn@@ﬁﬂ%—gy&n&dwhismwaaﬁMﬂsﬂ&m calls, the

QS paraneters are neg ti ted org éte%i% ]% % nds_a initial

| NVI TE nesgensd valhes of [ e % alge p 5%8"6 &t de ’t‘%@?"ﬁg‘gw{ly i ndi cating

its will iéiﬁ'ikaﬁlﬁodnﬂedlﬁéénh@tﬁﬂéﬁnb@l&dimae olfttiet de g talneswpd Sic@acke 000321 When

Term nal A receives. .t he PDPC t ext i yat.i on _acce ssagefromthe

net wor k, SPRFFRCHECe %%@HH@“%‘“@? @ﬂ%&%ﬁy r‘résrsflétﬁr a%"iege"?’l(g %ﬁ%mpﬁ

par anet erﬁafﬂﬁélﬁsﬁ&%ﬁh@BmSheh@rh&ﬂies parm@tmy?Dﬁrcentpn@hmﬂaldblyy si gnal ed, too.
recei v UPDAT I o JokEs cont ext . For

a b| di r@%{cq@ﬁglm&ﬁs u%rm na ﬁgéi;n#% 3 g%glﬁﬁeﬁ“%‘%‘helb‘g? anted QoS

par amet er sdtiead Tt coaé, the/SDR mxba@eattﬂmmeméﬂvelne@ﬁ* e SDP doesn't

understand the QoS attributes defined above it can ignore the attribute

wi thout any negali ¥ &if&RE be thOatohedFiB&F1tRIBuRE Séan bR incRIdELREMIDP 8
(which can be sent either in the UPDATE, 200 OK, or ACK message). The QoS
parameters defined here cannot be included in the initial STP INVITE message (sent
to start 2 new session). In 3GPP IMS (IP Multimedia Subsystem) calls, the. QoS
parameters are 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.

) o032y When Terminal A receives the PDP context activation accepted
message from the network, Terminal A sends a SIP 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. Fora 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.



WD 20061117644 PCT/1B2006l 001104 [000331 The exenpl ary enbodi nents have
t he advantage of signaling the guaranteed and maxi num bitrate end-to-end
such that the receiver (and the sender) network can set up the network
resour ces WOIMEA1aHd core network) optimally and ef FEETRMEOYIMEurt her,

t he exenpl ary enbodi nents provide good perceived nedia quality and nedia
codecs can begobai tmbxm@mm@m%hmﬂwnﬁﬁ“@#@@%ﬂ%@&t ed by the
devices. [ 000ad ] uant ARANILY 0 1Al hilhel BeiAClAY (e iy eent. al | ows
the rece up resources and request exact paraneters from
its net V\IﬁétkfofRO:Bn X apthe ethonkhesf’m@@ﬁaﬁr&ﬁ@ranélceré netyArka BRAlY #tor y buf fer

val ues. rrul t'ﬂ,ﬁ%ﬂ E.;p érﬁ’ébﬁm?éﬁ%'br&%e gS&dﬁdﬁ%@MaSWS t he
receivi n Uite "benetits from establ i Shlm{% its resour.c For i nst ance,

for appl iqcaéity avisnedialcedeps ¢he be nitliseewreiedly H%a“gfl{j?faﬂ“}l?i&ﬁ YYdel ay

r equi rerrg{gztd%vic&re useful since the called party of the session can request
preci se delay requirenents for the session. For non-IMS SIP networks, the
del ay requirenents can be set. b . gefaul t val ues for
particul ar apﬂ“?“bé’tdl"%wﬁﬁ'r PR van ‘él%gﬁ[me&a%&pexerrpl ary enbodi nent s
i ncl ude tfigto dehigh rEdGcRRNA PRt sxacaparmtm @malte@bt‘éwé- Fer-cxammples n

bi -di rectj onal rther d g%qfﬂ‘lﬁgﬁ i GfiSnsatéh def i ned in
terms of egﬂglvef%%(ﬁ%ie% fege gj\}l%‘re% enbo I nent s ; the invention have
been descgﬁezbﬂﬁigorlsmns,sthentwmbf:g deviierbsnafitfraoh eptablghiner fsceiPrissis Fahd changes
wi |l occyr_ to thos i Igfggj fefUiRREAON pert ai ns.
For exanpitics %r 3}3\&1&% | 1834 c%ﬂ@regﬁﬁ%.' % & @’ quhe

"He under st 00 SIP are exanpl e
pr ot ocol swe uEhbl smmewdtqd@ﬁrfbeﬁthewlﬁq@nw%#%m lay QU@ %er red  usi ng

any prot IRRYSTPR¥&Rlon] thé B8 r&@n%bnt.( tatesaayitenal St andar ds
O gani za&‘lgrgthe ango{nem I nter cc%nectl o?lyl g&ua%ﬁaﬁcor di ncgi y, the clains
[

appended stmlet h|a§<ng\pe@qf4qltdakupi)fﬁ’r Bardcyla P@H’&%‘H’”f 3EE Tnvent i on
preci sel yy, a%[@a&%%éélén&ﬁéﬂmﬁ@ HaBRO06% Qﬁaxﬁ.a&s EinlcMgnaldd énd-té et hod  of

signalin ua of service par ters for mul t i nedi a Si on,
? geng mbl—dlrectlonal mode. P‘m‘thre)r ac%.lr[t?onal oS parameters hre 4eTiacd R s

of SDP.

[éooss: 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 understoed 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 O8I (International Standards
Organization, Open System Interconnection) stack. Accordingly, the claims
appended to this specification are intended to define the invention precisely.



2 the nmethod conprising: 3 conmunicating quality of service paraneters
froma sending device to 4 a receiving device at the creation of a

mul ti medi gy$88§1:934 S negotiating parameters by the peg@bisbmgiodevice wth
a network 6 associated with the receiving device, wherein the negoti ated
paranmeters are based on 7 the éﬂmgl cated quality of service paraneters
fromthe sending device; and g comruni cating quality of service paraneters
fromthe receiving device 9 to the sendi ng device during the multinmedia

session. 1 2. The nethod of where n the f, service
par anket erls cé\rﬁ?tll%dé’f%ﬂféﬁé%ai‘ n‘ifm Lg %édl%%ss‘?rrém nmum bi trat e,
and ty ansfer ﬂg%@%dcgmgmu@he met hod of cI al m 1 further conprising

establ i shing resources.at the. 2.recei v asgdear fhe quality of
servite paranet er ©mmuRjealing ChEE &t P j%‘I’“ﬁ\%herel n the resources

conpr4 Seaxjei:eﬁxhﬁgdéméhﬁmcmﬂnoﬂammd@mwmmg paranmeters. 1 5. The met hod
of claim1, wherein the quality of service paraneters conprise 2 session
descrj ption prot on@onmgaﬂemm@bﬂhe@%ewdﬁé‘?ﬁ%hBPett‘,’Préﬁ m 1, wherein the

mul tiredi a ?a%e%s' a&ﬁgtw&%me%egmédﬁ&&h&mfnerba@ﬁgmal ing quality
of setvite™ pararre ers or timedi a session, 2 the system conprising:

3 neahs mmmmnmdmahmgfaﬁn@emmﬁer%m@eémﬁﬁ’séﬁ%% froma sending 4
device to a receiving deviceat the creation o madda session; 5

means8 f or negot i afPFGIREHBEBREY oL BWﬁB”WB??F%’PdeJSWWeg Wtk a 6 network

assocg at%%é"éeh‘ﬂn%E@ide%ﬁ&lg%h@ﬂuldﬂs‘éﬂ:ﬁ%ssﬂier ein the negotiated paraneters
are 7 based on the communicated quality of service paraneters fromthe

sendi ng device; 8 and 10 WO 2006/ 117644 PCT11B2006/ 001104 9 neans for
conmmuni cap.i ngﬂaundthddpfdﬁnrshwhm@tbm%h’éﬂﬁﬁ@mﬁ?w%s 9QPRER ei vi ng devi ce

tot h? sendi nc%e oF I\{IIO%%IE Mz!n'?egd Bi%:@tem&}nﬁﬁcﬂlﬁaté BBt ¥er delay.

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

2 receiving device based on the quality of service parameters.

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

2 media encoding parameters.

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

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

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

mesans for commumicating 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 witha
network associated with the receiving device, wherein the negotiated parameters are
based on the communicated quality of service parameters from the sending device;

and

o ~I &N W

10



1 8. The systemof claim7, wherein the nultinmedia session is
bi-directional. 1 9. The systemof claim7, wherein the quality of service
par anet er swoaspni’eg one 2 or nore of guaranteed bit patgsommxmum bitrate,
and transfer delay. 1 10. The systemof claim7, further conprising nmeans
for egtablishing resaurces . Ahicaths GRRity 868 deRErabRMtsGnb@sed on the quality
of service paraneters. 1 11. A systemfor signaling quality of service

par aﬁr@ter@cfﬁ‘dng‘é\eﬂmmﬁhmﬂ@géﬁéﬁd@ﬁ%thznﬂlfgn%ﬁ conprising: 3 a sending
device that initiates a nultimedi a session and conmuni cates 4 quality of
servi ge pgranBkeyseny bifcldm GOWhaEh Grtnuitimedi4 sesvidn is Bindlrestianak ecei vi ng devi ce
that receives the conmmunicated quality of service 6 paraneters,
negotiateg papaneher gf(.‘\.MilElh], Q:hé%iﬁ‘ﬁle%%éﬁt?_%%wi&;ﬁ%%@oﬁgﬁw gl the 7

recei ving device; and conmuni cates quality of 'service paranmeters to the
sendi ig 8 dewinmes of gudrdnitedtihitrats yrewimust bigrplg: a7 ¥AnSisfABRRI n the quality of
service paraneters conprise 2 one or nore of guaranteed bitrate, maxi num
bitrage, and tHeapsibs d8aY furtherk3mpliy Sipsis émesthblshiag resdives wher ei n t he
receiving dei ce establi sh%s res uriﬁ%s g baseed Ogmhhe quality of service
par amBt ers. 1thq reeerying deisiased 5P G A PHHTEE R 1Y7ed in data encoding
conprising: 2 conputer code to communicate quality of service paraneters
froma 31sendisysentifw sigeling qealityend s¢rvicn garaweiers dor gvlieedis ¥5¥9%n of a

mul ti gedi a segsion. ter code to negotiate paraneters by the

recei gieng devtfsrliczs ngmt%m%ggggnetmr k associated with the receiving device,
wherein the negotiated paraneters are . based on the cou%egcat ed quality
of seBvice par ametaserdine dsiice Hiat BITAST ?l&’“g%’ﬁa@é’?ss‘m?aa G 8 put er code to
comun Catq@al?“@fi&Mce%ﬁmﬁx@féﬁé%fa&d@ﬁﬁ@ﬁﬁfaﬁd&ﬁneﬁb@hﬂahﬂe receiving device to

t he sending device during the nultinedia session. 15. The conputer program

product of claim 14, wherein th dal ity L SR RARLANRL ers conpri se
any ore of guar antaerg%imﬁ?gc‘fegltc%, ?ﬁ%%?‘%ﬁltn%etﬁmﬁngtﬁ%, ahd Transter

6 parameters, negotiates parameters with a wireless network associated with the

7 receiving device, and comrunicates quality of service parameters to the sending
& 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.

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 &

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 guality of service parameters from the sending device;
7 and '

i1



delay. 16. A device conprising: a processor; a conmunication interface
comuni catively coupled with the processor and configured to: send a

request Tor aual ity o8l 36T KGR RRIATRLERS drosauaet MALkeRAdSion Bcel ve 2

response from-t né e conpri'sin Service paraneters
gr ant edreceivinp elediew iccthe sanding eledice ering tiei rhyltimedissessioe par aneters grant ed
to the device to a receiving device; and a nenory configured to store

t hequal jty ot service paraneter rante o] rrg . devi . The_devi ce of
claim 11?%,‘ wh i?eef:ﬂm?lﬁtgr Eﬁoaqr?wy&(??u%e(%v%l%'g‘ E)%r ‘é‘{B et E‘%&%ﬁ%yééf ?%rOE?he devi ce
conpr i sparamgteds ecraprigguamanhe e ghataniged, bitnaie] maminiin batats, awddranstenst er
del ay. &q A device that communicates in nmultinedia sessions over a
net wor kK¥'the devi ce conprising: a processor that negotiates paraneters
wi th an associ ated network based on quality of service paraneters
recei vetb.f r ondavisenspgsicevi ce; and programred instructions that establish
resources based on the quality of service paraneters received fromthe
sendi ng devi ABOFET " The device of claim18, wherein the quality of service
par anet er s carpmnamicadoy irdedaaf cguaunichiety boupied @ith tfeex progesdor tandt e, and
transfer%{ﬁel ae%g. 20. The device of claim 18, wherein the processor
comruni 'gurepie negoti ated paraneters the sending device. 12

send a request for guality of service parameters to a network node;

receive a response from the network node comprising quality of
service parameters granted to the device; and

send the quality of service parameiers granted to the device to a
receiving device; and

a memory configured to store thequality of service parameters granted
to the device.

17. The device of claim 16, wherein the quality of service parameters granted fo
the device comprise any one of guaranteed bitrate, maximum bitrate, and transfer
delay. '

18. A device that communicates in multimedia sessions over a nefwork, the
device comprising: _

a processor that negotiates parameters with an associated network based on
quality of service parameters received from a sending device; and

programmed instruciions that establish resources based on the quality of

service parameters received from the sending device.

19. The device of claim 18, wherein the guality of service parameters comprise

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

20. The device of claim 18, wherein the processor communicates the negotiated

parameters the sending device.

12



