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PROVI DI NG QUALI TY OF SERVI CE SUPPORT I N A W RELESS
WEOMMOBI2GATI ONS SYSTEM TECHNI CALFI ELD: The pr eBe€nuUB3005/008158

preferred enbodi nents of this invention relate

generally to comuni cation systens and, nore

particularly, to Quality of Service (QoS) correlation

bet ween entities in a comuni cation system The

presently preferred enbodi nents of this invention

further relate generally to packet datanode handoff

o robi nczpeth APAEPrOSAD PNV Bk iR gaRAm onGer

Nobi | e PRATTIOING Q PAKITYOFSIEICE SURPORT INEAWEREDESS
such handoff techni ques that acc%mmdate a certai nW

QS during and af t eFOMMUNKAFONTIEKERIUND: The

subject matter of this patent application is at |east
partially in support of a proposal to 3GPP2 TSG Core
Networks (TSG X) Packet Data Serving (PDS) work group
(W5 . However, the application is not to be deened
limted to such specifications whi chmaybe published by
DUCTEQHNYCAB FEEIP2. The fol |l ow ng aspects regardi ng an
end-to-end (E2E) QoS sol uti on havebeen previously

agreed in the PDS WG - the use of enhanced flow
MaPPLASedeh@RiERAbd RARIIREDs Jreis RBHsh SRR dehGally 19 BnBghication
Mobil e Station (M5) to the Packet Data Serving Node

( PDSNerusprd vitadepasticdaskibiol Quedityioh Servise (e eerralefion between entities

Ser ?\éb Qgg@%@fﬂg{%@%%@%%n E@% §‘e'i1t1 Jr%ﬁ&l—e(a é%?o e&)[c\ée&v‘ﬁ{skmventmn

a r Amhteekte gamﬂalbzdmpdckatrdatamadahrtndbff zedchmheas Eﬁﬁs useind raQpSietwork

Req%?fﬁe AR R SR s )

di agi@MolddPehQNl, da@ tCMONRitdb M ahni RS HACLAshAbAM b certain MN
procedure in a cdma2000-type network. Network entities

i nv Py durieg andedet thebandsfi on i nclude, but are not
limted to, the Mobile Station (MS) 110, Radi o Access

Net wor k (RAN) 120 and Packet Data Servi ng Node (PDSN)
2030BACKGROUND:

The subject matter of this patent application is at least partially in support of a proposal to
3GPP2 TSG Core Networks (TSG-X) Packet Data Serving (PDS) work group (WG).
However, the application is not to be deemed limited to such specifications whichmaybe

25 published by such body as 3GPP2.

The following aspects regarding an end-to-end (E2E) QoS solution have been previously
agreed in the PDS WG: the use of enhanced flow mapping/treatment protocol for QoS
signaling from the Mobile Station (MS) to the Packet Data Serving Node (PDSN);
30 provide a capability in the Packet Data Serving Node (PDSN) to request a Radio Access
Network (RAN) - PDSN (R-P) connection with specific QoS parameters; and adopt an



At step 101, after exchanging the application |evel
i nformati on (not shown in the diagram, the M5 110

woeendns®18 GPP2- RSVP Resv nessage to the PDSN 1BOT/US2005/008158
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containing QoS attributes and traffic filter tenplates
(TFTs) in the 3GPP2 object for both the receiver and

o FERGR B 0 98 seisfogf Repeeie Bk BpaK. Bshhafthe BBsn send e

prmgqg@feqhﬁgmsgﬁqg%wtracts the radi o-rel ated QoS
paranmeters and generates the cdna2000 Bearer Service

QoS paraneters. The PDSN.130 requests the RAN 120 to

CTHBRL A B BB Rt B B Rl S R Bt imoccure in
u FHiﬁﬁa@aZUB@%ﬁ%eﬁﬁorkf RBtwihR ent?t'i@ﬂnﬁﬂveﬁtcﬁlﬁné% segs?@n &eNde, but are

120 uses its resource nanagenent to determ ne |

c et figrited tohgrerqbids StatiandMBolids RediesAeriobs Nhiveark (RAN) 120 and

nc O with the granted |ink
g{%*(&% §%%@?§%We Ref erence Identifier
(SR .LD). At.step 105, the M5 110 accepts the request
and at step 106 the RAN 120 sends an R- P setup nessage

t g\t step PBENafiguexcharging $be gepliceyion denadiinfoamptient (not shown in the

83?%%?&?2@%@1@%? SRRV 1y Frfs SRR 455D containing

U@l tttribites and traffie AlEPRSGEItes ATFES)ER A _BGP‘PQGOHD&@Nor both the-
130 acknowl edges the R-P setup nessage and sends t e

RESFEGAPGHISSERETt 0 the MS 110 at step 108. It has

been found that the above described signaling approach

has col | ocation probl ens between the procedures

p@témtﬁﬁadﬂcxmccdsklﬁal dithbszation dfiereliasesl (MSS @ttnbutes the PDSN 130
eC|f|c roblemthat arises with 't

ﬁ%ﬁﬁeﬁ %F“tﬁ&%p §?<5ﬁ<§ﬁ it r%ﬁbﬁwr%}af@ﬂ QeS pﬁ@ineéqrﬁ @adtgegerates the
SBdJ!n@ZO@O BBhtér 5&%{%;% géﬁr i Q%E)WSH l%bye SYS' the 120 to

i nstance setup pro canno
c esteblightaebaarer witlythe rappmpaate@ris pirgmetets@inklevel QoShe
RESV signaling) with the service instance just
established at step 104 and 105. In other words, the
MEh& FANQ e REoledsss id REdo E&dt@ﬁleéﬁg G 1 {8 hen at step 104,
est abl i shment request w thout know n i C

i28r1sesigs rporee @é@@@megh'@dietemeaﬁﬁ can htmom theirequest, and
0 0 afte t Thi s
p?éo u%gc%%s%ﬁ%ﬂto gk%ﬁ%%ggetétilc a5 (t% pﬁ% Wﬂg the granted link level

QoS and asmgned Service Reference Identifier (SR_ID).

At step 105, the MS 110 accepts the request and at step 106 the RAN 120 sends an R-P
setup message to the PDSN 130. The message may contain actual granted QbS
parameters, e.g., if the requested QoS parameters éould not be honored by the RAN 120
(to be used for accounting purposes).

At step 107, the PDSN 130 acknowledges the R-P setup message and sends the
" ResvConf message to the MS 110 at step 108.

It has been found that the above described signaling approach has collocation problems

~ between the procedures performed over the different intetfaces.



that the M5110 shoul dknow whi ch service instance is

establ i shed for which application. Another problem
wonods/08da6 convent i onal QoS signal i ng approach PeTSA105/008158

when the R-P update nessage is sent by the PDSN 130 in

stéep 102 to check the resource availability, no SR ID

[ ssi gned. . There when th DSN 130 | ater
- M %Igec#%e'ﬂh FPIQ Hﬂpth?fewsw %a@@e%on&? QoS sigetiggppproach
t ri@ RN E0 thet §18 RPSN dnd a§§i : ut dlﬁ‘ﬁ{(g e huRillabe s&vite %stance setup

updat e nessage andthe R uest rressage
t hpreceduae (sddtp tim);ﬂab MS}IW%SVCM&@& Mgherﬂajml)os signaling (i.e.,

F b HESY gm0 8 807 E RN ThDF I SR 108 and 105. Tn

c f
e o

doeghouwtknesiog forRESvh @ﬁpﬁcatmnrthmﬁ it estAlfhishdd "Dhet dortelirtion is only

as S ta%i‘tgg@fﬁ éEq\,%éiS]I 10taae%1§ L@ﬁ S[g)}%og’e ulE:azman Vio ate &%tdleglgrn éoncept

Wﬁéﬁﬁ%l 13-sRS¥H kn &R Imfoh seWi& inStadRs LIRS foMVhich application.

with an active service instance hands off to anew
Packet Data SerV| ng Node (PDSN), afasthandoff

t t he PDSNs
P froBeh WEn A Bt Eheret D5 Retnderopioar f fpttyhen the R-P
10 g @dlfeclﬁeﬁagé R suﬁtwth& PDSN) 13051@nedp 10050 cBER! the Gesberce%vaﬂablhty,

o Access Network (RAN), initfiates handoff
prisc BuHR ds wpsignede Theretpse, whery theaBDMYb! A0elawireedivasgthe R-P setup

3P BEERL AR 5 R b0 R e

l l’lﬁkl&f&ﬁeds@%é dndtthd RIFORtupEpNst ine¢sags ahd fuk) déﬁﬁkﬁ%@irbﬂfb the RESV
so establ i the target PDSN attenpts to_establ i

a messag%ﬁsﬁ@cltq bith alethB setyn r%leﬁtmsagpr{@eg U0 hs mspdt the PDSN

a t
o 208 63530 R, VB GPRin pfaps s n
Se(hellTEI‘tdama?ﬂairaRESNkﬁtessdge Nsea tresufte thaPPHISNOVB0O ddee not send a

rReSEUEEN: e oDl Wi i aLemban I Fig. 1B,

vvhere Src represents "Source" and Tgt represents
"Target".As is explained in further detail below, this -
c ohv eist dercribed rine B GPEBNsndfizhfion e@PhdieuPaoddobility and Resource

RS SR, 2ot FulSel R AR g ative service
20 %ﬁﬁ@&%ﬁ@ ety a AdINP AEKEt DQ@'SéE‘ﬁn@N@Q@{P]jSN) o #sBhdrRIoE procedure
and error rate, and in general may specify ‘a certain

danay be pennghisd betiepen th BINs. On detection of a condition where a handoff is
required, a source Radio Network (RN), sometimes referred to as a Radio Access

Network (RAN), initiates handoff procedures with the target RN (via a Mobile Switching
Center (MSC)). The target RN selects a target PDSN and establishes one R-P connection

25 for each service instance to that target PDSN. For each R-P connection so established, |
the target PDSN attempts to establish a P-P connection to the source PDSN. The source
PDSN applies all existing link layer contexts (e.g., Point-to-Point Protocol (PPP) and

' compressioﬁ) before sending the data packets to the target PDSN over the P-P
connecﬁon. A high level message flow diagram for this type of inter-PDSN handoff is

30 shownin Fig. 1B, where Src represents "Source" and Tgt represents "Target".



application f interest. For exanple, the MNmay request

a different QS when engaged in a Voice over |nternet
weénaeismsedic ( Vol P) application (e.g., one havi ngPCOWS2005/008158

| at ency) than when involved in a typical web browsing

application or a stream ng video -downl oad application.

T R
| s hetlonsiaeFhow mﬂo@ffﬁﬁosaﬁaﬁm 18k ofka¥®] the external network,

know edge of the QS requirenments, or of the QoS ,
paluiring and affer bayoffedhe Qobequested bya Mhkmansludag specific data rate

SR A0 ] Lt LB TS0 et o
5 Lgpﬂﬁ&atﬁﬂ Astetedl P6E cxBRIPM, HRIVINGhA @gué%VEHiﬂwéﬂﬁQdS when engaged

tween source PDSN and target PDSN for the packet
t inkfVace oeardhternetBrotorol (éolPperplisatiel (eek:tangrhaving 1pw latency) than

%5 e S BB 55 DRI % Ao ELERb comniond
Haa?gﬁégtﬁoﬁ_equest message sent fromthe Src RN to the
Tg

RN can carry one QoS-rel ated paraneter:
"Non- Assured Mode Packet Priority", which indicates

o SRR S BB b AR 1S 81, e, st

Hane P& connbétidn ik established, theotavey PDSDYddebnst Bdve kdowtedge of the MN
insufficient for the Tgt PDSN to derive a QoS policy
f dROS FraURECESNMNSRICROS PRiqyREheppod t/ oS VESTSs RS- As a result

fo [ . L. ' ~

a1 268 4088, B BB AR RER TP Go Ul AP At IR P network
priesesdnl tyrgpt RNand eatgetAEN, e mted ag bvdrinetwarkbetwdensourde PDSN and
system according to an _enbodinent. of this .. .

15 i riotest FBRph W&cﬁﬁ&aﬁﬁaﬁ?r&fe@&mgh%w@e digpfioge

‘ instance for a M5, a RAN and a PDSN connection by

exchanging identifiers between the entities invol ved

i it ishetabhatintquoest pragtics of paiculas puerest tih thequefertiad smbodiments of

i nyention. provigde thod for correlatin Vi ;

| EBearioR G HifioR RERLTT che TieR Pont oI S arras to the Tat RN can
nedapgioke QBANk]AMhaRaRaek eNoAlXsBurs e Mdde Patiesd PricFiBNyhich indicates
connéction. The nethod conprises receiving froma

mobe peog tyaef] promagEREpapisHaResiptaswgeficd i 3HBES 4y80014-B, v.
L Si. f lur ak:i RAVN A ]
20 S B GHR AP A ERP oyt iRt o By it iy gsoicient for

t i bu
t efip ITat BBSN ©RtvE ANGS Ry €st the MN.

SUMMARY OF THE PREFERRED EMBODIMENTS

The foregoing and other problems are overcome, and other advantages are realized, in

accordance with the presently preferred embodiments of this invention.
25 A system according to an embodiment of this invention provides a method for correlating
service instance for a MS, a RAN and a PDSN connection by exchanging identifiers

between the entities ihvolved in the connections.

In a first aspect thereof this invention provides a method for correlating service instance



Identifier generated by the nobile station; processing

the requested plurality of quality of service
waboosiogeries; extracting fromthe plurality of gaaitskons/008158

of service attributes at |east one attribute rel ated

to radio access generating a plurality of bearer

se
R SUESENT) ARG R, AOOPLBFOERR dag srving o
(IHB@N)?rcoﬁﬁédﬁoﬁe T afgEh@l Somprisesl ecRBridd) Gﬁdﬁ 04 &fbbile station a
Identlfler to the radi o access network; receiving

RR-RI)AR Resvingssngn dhamensagenopmsisingst iaaudst for a'plurahty of quality

re P n urality of.

AR BRSSP Bl At i o s
SaChEﬂﬁﬁél%en@fakedajﬂha nEsbiléiseRion SHroE SRR thélRubdtbLhlurality of quality
correl ating_the connection with the radi o access

nef’ {RsFYcRaErybesy prigpcsng Siom theplurality o gualie of service attributes at least
¢ hote it cBied a5 GG IR A TEBRRHR SERRker e ieagrameters;

byretjhesting dhaxaamsass RefwaRk ko estdbbisls & bydre€bdsed 8 ﬁi%cp?urahty of bearer
identfi er and the Request ldentifier. In a second

asTEEre (REFRGFS: RIQYifAg dhe |I%ﬁqu§?tolsip@tefiﬁrat0n’élehmdld @ecess network;

10¢ Ofef:ﬁlvﬁl? Cfﬁgmzsgl{:ee 1 @rrl]ﬂeﬁlc\?% ?cﬁg faﬂsﬂo\écc%s%ﬁ) °§% Eé%&\agg g setup message
s mmnprgsmgmpiu(aﬁﬁ&ﬁ)quabiynﬁeéme attmblﬁéﬁgﬁaﬂled B9 tHeaadio access network

clgdes rece|V|ng f a nobile station a reservation

QST gR TR, WP BHe TSRS S PPRIeR o ity esadio access
f Oﬁetﬁoﬂé MPLdnbidho0] O aMSn %ess%re\@b GRe Bldniik k%%bttl%ﬁ,gﬁ[gdcoﬁﬁrmauon

plurality of traffic f ates; processin
I enjetsege copplIsing theyplufahdw af quality bf savice ctribiites | gbaﬂtmsby the radio

15 2 Aob e BEory O e foolnii e denfite i e Badhest FliiGer

access; generating a plurality of bearer service
araneters requestlngﬁéhe radi o access network to
eslpaao second Aspre thareofy unrnnmcrmpmvudem 4 methefd fmea:paelatmg service

; aod® BRCWERAL SngRh R4 BRC RS B R AR and Spicct data

nederwing nbde/ (SN &RABEIN, GhetedBO HthY 1nc]!i1€@s91*e¥é1 From a mobile
setuo message conprising a plurality of quality o?
30062 JBEFYHORJRCHASH 1 1BE TRSPIYaton Maeisags cowpEsing tavtagkest for a

29 a(r‘)tﬁnect%:(e %ﬁlq\?\ﬂtﬁe&ﬁe ragldg&%g%gyslﬁ;etpﬁﬁr aﬁ%"@%%dﬁﬁ%f fpmplates;

cqubeassmg |ﬂm1raqawabplutahty lo€ qoality lof setvivlel ttibutedCextracting from the

cofl on.nes corr ising,the plurality of
el o SR, P S5H5icS ATBbY G Sl el 4ok telsies & radio acoess;

acgéﬁér%hﬂﬁ b YRIKity 3P HedrBiSsePREY pdiSmeters; requesting the radio access network

to establish a bearer based on the plurality of bearer service parameters§ providing a

25 connection identifier; receiving acknowledgment from the radio access network having
a connection identifier; receiving a setup message comprising a plurality of quality of
service attributes granted by the radio access network and a service reference identifier;
correlating the connection with the radio access network and sending a confirmation
message to the mobile station, the confirmation message comprising the plurality of

30 . quality of service attributes granted by the radio access network, and the service

reference identifier.



reference identifier.la a third aspect thereof this

i nvention provides a nethod for correlating service
wonsesasexdecf or a nobile station (MS), radi 0 accees/US2005/008158

network (RAN) and a packet data serving node (PDSN)

connection, where the nethod includes receiving a

r r ' . TESS@a t.the P romthe M . |
RSB R SRR RS B0 b B g B mstance
at fof huitEe sidn WY AMERS adc8@Hetw R (RANYGMA SRR daldServing node
MS; processing the requested plurality of quality of

s e(n’P\]}f ¥ cannedtions whera the methed icludgs teheiviigragaseavation request message

AL P BB S5 6 PR DR S5 S5} 0808 vt
5| enslta ReqRat IdRAEP Berfthate@ibiytiie BAS ;q%@&@dsm@ech& i6fueSRE plurality of
parameters, the request to establish a bearer

c otiehhsetrgrieratizidmiessnd agaerating therefipana phyality sfbeareeservice QoS

' f h h .
[T A TR T
Qube giAlBL 6f YegenRbRiD oshﬁ?rﬁiﬁéte?dﬂ thé eqiRRA 46 stablish a bearer

| denti DSN connection Setup request

fier; sending aRAN- \
wé@gagiesmgrtbﬁﬁteﬁ@SRﬂ%qnﬂﬁe&; Fendamsaservie isingp setep msssage to the MS

i "y - | ati

o R R R e A B b ML P

- | deadted bepthe RAN iane thefRegjoredt idenbifiet; Reridigy 4 RAS-PRISNXbnnection setup
request nmessage and_sending_a reservation confirmation

mESEHSEIPAEHEOMEhe RANN foioe PRSI, die Bt tennst mepsage comprising the
88 1G&HIREE; b &fmﬁ?%ﬁ%@ HeHERy '—l—f“]b%coﬁ&cﬁa% with the Request

further aspect o invention there I's provi
MBdepdialtecived from ®RaNVENih theRbSHiyatidieregubdtemddSage and sending a

i ncl udes nea for sending a, fl request message tq
15 | HESoBrRR ST aRon, TIEsTase A 1o M e FESeTHR{Ion ceidirmation message

qtb@hip&mm?fméaegde@ﬁd@@@nfor the flow and a Fl ow
Requést Identifier generated by theMs for identifying

the flow request; and neans for receiving fromthe RAN

i I i.on _speeiftying at | east grante S a ers
SRS R REE e i P25 p AV SRR PR VIR & AN and o
I PUESN) wigera tHel MW ih €088 She@ For Jeli@ih AT R ETAER nids@iFe th fhe PDSN
PDSN, the fl|ow request confirmation nmessage al so

c GRPTising dnforpatiomyiperidyins 8 desivedraupkityeaf senviced Qo) fur the flow and a

: ] ' St HitY  d
S T e —
s dodienejviaf ifom the RUEN inforastigespbe e ADSNt ganediGuiSgrameters and

the Flow Request Identifier, and for further receiving a flow request confirmation

message from the PDSN, the flow request confirmation message also comprising the
Flow Request Identifier.

25  Inastill further aspect thereof this invention provides a method to operate a MS with a
RAN and a PDSN, comprising sending a flow request message to the PDSN comprising |
information specifying a desired quality of service (QoS) for the flow and ‘a Flow

. Request Identifier generated by the MS for identifying the flow request; receiving from
the RAN information specifyiﬁg at least granted QoS parameteré and the Flow Request

30 Identifier and receiving a flow request confirmation message from the PDSN, the flow

request confirmation message also comprising the Flow Request Identifier.



information specifying a desired quality of service
(QS) for the flow and a Fl ow Request Ildentifier

wqgemsriaeaad by the MS for identifying the flow Pegqusstos/008158
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receiving fromthe RAN information specifying at | east
granted QoS paraneters and the Flow Request ldentifier

a Ly o t firnmation nessage i
S R KRl Al BRSO PSR B8 Bt gty
al eswbaztierhvh i egmbhier rbalableiedisn ke Thélhi&y plodraR hdtfictions the
aspect .thereof this invention_provides a conputer

FRRRToBiER oPAiaMY vEiib® BiAdN artha RDSBhomprising operations of
r j i.ocl ud raminstructions the .
CRehE R M Wbt Hhoddle HOBR POIY ARiER i u i Rmgbecitying o
c atepireds quuditppfyeatica(@oS) forthedowdna a FHl OWREgE € Rentifier generated by

ness to the PDSN conprising information specifying
a @%@Eﬁe@a 1¢sp8hing the flowgpqyest recobd) g from theBAN inforanation specifying

Fl L r { f.or .

i d g#talgf i nght%gegeﬁ%r %Iélvle{%ésq%gd;@? %ﬁcgggl)eéiu SE %%S%%%f A 1eRR{ving a flow
| méqrenb¢dndinmafiew ifeysagg fiatn the PDSNG RO FIOW fAQTesP 85:HRIS0A message
and the F| owtﬁe est. ldentifier and receiving a flow
r gﬁ?é?QPleﬁiﬂg ﬁgr% egsstidsatifigtom t he PDSN, the flow

request confirmati on message al so conprising the Flow
Request ldentifier. hi another aspect thereof this

i iy @npthen agpesy ithtesofathiseinhertionf proeides laainkbthod aofS@n¢lfRg a service

i nst f RA PDSN i on,
OIS i M by Gude TR eoemeciion commriatnegcoisigaas the PDSN
e g&RBRtioh ehefiandEaged iftn RIS AL kéggrvﬁﬁ?x'trﬁ;eﬁg?ﬁgf‘%& € comprising

conprising a request for a certarn qua serv
afdeduyst demaiceytainf qualisy OF servidet @rd 4 eiyrblityest, traffic filter templates;

T
s QoSi pagarfiete8fisRaingtaGeinitst B4R RANGS eaiblidhh l%ah’%gééﬁ at least in part

based at teast,  in part on the bearer service
p SR dhsbearer sarvige Qagupasemetsrse healshiesh ta effaldlishra bearer comprising a

CedRhdtiong nnect tifier and .receivin n

ackno% é’gngr(ger?t e{r]oargnldt %g"eiﬁﬁg the ‘%‘ﬁ%\%@ﬁ%@mﬁ &l_e RAN, the
c eckmovdédgment coapsisingr et Ri¥ed %@Tg%ﬁﬁléter@ >8ENieCReference
RE%e{iﬁn-C&RI ?ﬁﬂ%‘ig er . (SRIQ). .and the nnect i on '

| FEHEHET 8- the Sopnertionddesdifiert her eof this

i nvention provides a PDSN operable with aM5 and a RAN,

conpri sing processing nmeans responsive to receipt of a

r Bsyat waothorasped tlestofithis smgatibn pravives MPDSMeperable with a MS and a
r vat i on.reguest .message _conprising a request for a
Cmi GOMIPTISiNg’ processing means responsive to receipt of a reservation request

message from the MS, the reservation request message comprising a request for a certain
quality of service and a plurality of traffic filter templates, for processing tﬁe request for
the quality of service and generating therefrom bearer service QoS parameters; means
for sending a requést to the RAN to establish a bearer based at least in part on the bearer
service QoS parameters, the request to establish a bearer corripn'sing a Connection
Identiﬁer; and meané for receiving an acknowledgment from the RAN , the
acknowledgment comprising at least granted QoS parameters, a Service Reference
Identifier (SR_ID) and the Connection Identifier.

In another aspect thereof this invention provides a computer program product tangibly



quality of service and a plurality of traffic filter
tenpl ates, for processing the request for the quality

wohomsasyiice and generating therefrom bearer sepeTas20Q5808158
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paraneters; nmeans for sending a request to the RAN to
establish a bearer based at |east inpart on the bearer

S ' [ ters rrequest to establish a .
A S8 O LBl 554 B o emctions e
f caxetwtiei off wicR dpaate wMbeNamens MS &8 4 W%B‘mgh@ﬁg operations of,

acknow edgnent conprising at |east granted Qo .
pdfifEsEedo racedpl off ¢ sesREptpR fieguestidaptspgs fom( BRIMSDihe reservation

a ection ldentifier. |In anoth aspect - )

© R RS et i fra e BB e T3S eind a plusaity of
priexftie tilfen Rahlhtvs, TROCHs S8z e RqERITIHIES qhARFBPLEVIZE ‘3%1& "Penerating
and conprising programinstructions thé execution o
withesiiepeberer sarvibpsNoRiperimetes sending arRayestonthe RANgo establish a

e S
nesigags coMppkinglafbrhectitmUdsitiffed bndreeeivinl 4 dlAdWledgBEnt from the

service and a plurality of traffic filter tenpl ates,
prie¥s dhe, gckneavledgmend ccomprising eat deast igrynted Qs paremetems) a Service

g ] ] 0 r Vi aranet ers;
R SR D P B O Bl LRGP Do o0

based at | east inpart onthe bearer service QS

p rame{bl rs, the r@guest .to establish a bearer

cgﬁﬁrslﬂ iWEhes aepsishiberaod iy imusntion repvidaga metherd e nepfenm a handoff of
aGKNM:-SHSER ggﬁg, . .
c%rrprl si&%g at E]I)fggg{gsé%g%t e t&gﬁ B@?ﬁr@gyg?@%lﬂﬁsé%mmd with

RefsecaniceN| Hentethbé inclsies ldimyachandefftauesiahéssie from the first RN
Igegﬁfierm\%na still .f rtlger aspect thereof this

i A EIR B EEMIYRIGaHEE bEIgTeRR Megierond Riria dicrseepndPDSN and
Miefw &M the kédonll PRIERN : ' bifsht

second PDSN, associ atag% givéﬁlﬁi gjg?glg g %8@%{[!\{51{5%%5%%%{%5% whete QoS
i Aeformeationsanselvinigd avithathe &Y in thgfest RINes sagto the seacndPDSN.

first RNto the second RN and conmuni cati ng between

the second RN to the second PDSN and between the

s &¢ asthéasPeoaitdrdofehif ink&iti FPPOVitiEs PRt PEfRPa handoff of a MN

- handoff; where QoS infornation associated with theWN
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i Arophe first BDSRRassqeigted ity atfirst RedionicPosk(RN) taaotehend PDSN,
SR PP trc T O T AP s IBRERHo! Seading @ hancorr

asspeitamessage fibmathki first RRadi the Medona RN £ mbshsafos @6Remicating

PDSN, associ at with a second RN. The appar at us
| REN gD D4 ot o thersasand PO arerbpgtween the second PDSN and the first

PDSN to accomplish the handoff; where QoS information associated with the MN in the
first RN is sent to the second PDSN.

In a further aspect thereof this invention provides a computer program product tangibly
embodied on a computer readable medium and comprising program instructions to
perform a handoff of the MN from the first PDSN associated with the first RN to a

secpnd PDSN associated with a second RN. The computer program product performs

‘ ‘ operations of sending a handoffrequest message from the first RN to the second RN; and

communicating between the second RN to the second PDSN and between the second
"PDSN and the first PDSN to accomplish the handoff; where QoS information associated



request message fromthe first RN to the second RN,
and neans for conmmuni cati ng between the second RNt o

wohasasenndPDSN and bet ween t he second PDSN an#8CTius2005/008158

first PDSNt o acconplish the handoff; where QS
inforrration associated with the MNinthe first RNis

S0 b HREin %ﬁ&ﬁ&%ﬁmeﬂmtﬁege%ﬁ&*ﬁbsﬁspect t her eof
| S i nven

I'on provi des uter program product
t angi bl y enbodi ed on a conputer readabl e nedi um and
conprl s programinstructions to performa handoff

of Ingayril FIATPedh thereqighis mmﬁa%m@s ad’agkatDath 8erving Node that

Joi}ﬁ&ﬁp%# aﬂspf"gg‘?%?n“gg%g& per o rﬁdr?gg{goég?(gwtﬁr?sﬂgﬁbﬁe Node in 2

s esodioe@Radlidboisik, remisdst doreasEeg a [ Joypdlies féiths Md%'ii% Node based
the_second RN, and communi cating between the second RN

5 t i denet 8 paghea thtxoeeivad Qostiptasmation a@é &enats femsrnding theeQoS policy
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t ere
BRI aomGam e A SIGRIL A A0 o s e

s erortimitdies with said tERERadi@ Natvedrk [throhih &DRLP a88€£de connection.
thereof this invention provides a Packet Data Serving
Node that conprises neans for receiving QoS
I .

OETREAE RRRQShELSE SRl B SalPURID RSP SBunie o
t RackiDdte Stivite Iﬁm:hdatorﬂmss mems(far .‘tendﬁlgtth a w@emat&d Network

(3% HBHEoRGREe Mokl Rote gt FRRtPB RSP doioRTos Riie Network in

t hesRaticatwiled B '
tar%et RaaYlo Netal\%g{f{b?gl?%g legﬁmg—%t?nt g@%gggﬁﬁ&%rk and when

c shndtoningras thetagget Radit Nede fos penting the rQu infférinsation received from a

oA SR A0 S B B B e R St RS R o ebgvipe 2 Qo
t gotiey forark Movab Mydke FRRStH. f‘P&dk‘éf‘DBﬁrSe%vﬂE lNdd% N4e the Qos

when functioning as a source Net work in

adobiey Wrdetmmipedint leashingwrt fresn thm@os/mfpneaumm t thiéarget Packet
t twork; and when functioning as the

t?r%%? rgg'%lgo bde for sendi ng the QoS i nfornmation

received froma source Radio-Network to a target

Packet Data Serving Node, and for receiving a QS

policy for the W@E}%Q ERGSEP IO EHE L)RyA et Data

Servi ng Node, where the QoS policy is determ ned at

least in part fromthe QS information sent to the

t dihgéorefuing end dhtrasBetsofily: fletatly preferred embodiments of this invention

are made more evident in the following Detailed Description of the Preferred

Embodiments, when read in conjunction with the attached Drawing Figures, wherein:

Fig. 1A is a session diagram showing a conventional QoS negoﬁaﬁon procedure in a
c¢dma2000 network;

Fig. 1B is a message flow diagram showing a conventional Inter-PDSN Fast Handoff

procedure;

Fig. 2 is a message flow diagram, also referred to as a session diagram, showing the use
of a Request ID between the MS, the RAN and the PDSN to correlate multiple



BRI EF DESCRI PTI ON OF THE DRAW NGS The foregoi ng and
ot her aspects of the presently preferred enbodi nents

wohRodsios9dienventi on are made nore evident in thePCT/US2005/008158

followi ng Detailed Description of the Preferred

Enbodi nents, when read in conjunction with the

attached Drawi ng Figures, wherein: Fig. IAis a

s OFYNT Y agr am showi ng a conventional QoS negoti ation
procedure in a cdma' 2000 network; Fig. IBis a nessage

fl ow di agram show ng a conventional |hter-PDSN Fast

HaigoB fis psessedudiegrafi showing sseaofe Svaggetibh dd alicagn P interface to
al so fer eq to as a session diagram show ng the use
ofcoéreli?gﬁﬁ’é]itfp?ﬁmﬁsa'%@%n the MB, the RAN and the PDSN

to correlate nultipleprocedures; Fig. 3 is a session

di agram showi ng use of a Connection K) over an R-P

i nitigr 4 & @ systers gxlcwkl degramm dftd porelipritageenbedimert of a dormmunications
a syste | oc i agr am,_of non-1limting enbodi nent of

a Sé%%‘%ﬁf‘%ﬁﬁ’%@ie @g?iraé’ﬁ‘ﬂnﬁg]i‘lsil’%"?ﬂp?ébl e for

practicing this invention; Fig. 5 is a nessage flow

diagram also referred to as a session diagram of a
f i }figt 5 dereomiesrege flofv diagiant, alsoPREdirédatt hnndessiomidiagrafnSof a first

support . for. aRN ogigi-nat ed e..Flg 61 age

7 | B g BB s RN B Fith Qciyoomnort By & B Bnated case;
fast handoff with QoS support, for a RN originated

case; Fig. 7 is a nessage flow diagramof a first

erftigdl i mesgaze dlow diegrmpigedoad enthedietnt ofidn Inte@PDSN fast handoff
S DaSNNO i Qi case; and Fig. 8 is a
nqul?ggésfspgé\?rgifggr am@fg%léﬁ?ﬂi%eag?’ enbodi ment of an

Inter-PDSN fast handoff with QS support, for a PDSN

or.i.gi nated case, DETAI LED DESCRI PTI ON OF THE PREFERRED

10 Neenmressege {eyy dineram of a dinsienthediment of ap &ater-BDFaN fast handoff

15

20

t Qu ik %&Y‘P : j t echnol ogi cal
c%lﬁexos\%\nu%ﬁrﬁsf [ cﬁglt\rﬁghggr%g%&égﬁ%ﬁ#g of this invention
may be inplenented and practiced.

Fig. 8 is a message flow diagram of a first embodiment of an Inter-PDSN fast handoff
with QoS support, for a PDSN originated case.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

By way of introduction, reference is made to Fig. 4 for showing an appropriate
technological context within which the embodiments of this invention may be

implemented and practiced.

More specifically, Fig. 4 is simplified block diagram of a wireless communication
system 1, such as a CDMA 2000-type network, that is suitable for use in practicing the
teachings of this invention. A description of Fig. 4 will be provided in order to place this
invention ;into a suitable technolo gical context. However, it should be appreciated that -
the specific network architecture aﬁd topology shown in Fig. 4 is not to be construed in

a limiting sense upon this invention, as this invention could be practiced in networks |

. having an architecture and topology that differs from ~that shown in F ig. 4. Further, the

10



More specifically, Fig. 4 is sinplified block diagram
of a wireless communi cation system 1, such as a CDVA

waQei/osyne network, that is suitable for use i RCT/US2005/008158
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practicing the teachings of this invention. A
description of Fig. 4 wi Il be provided in order

|s ent SUIta e t chnolo
c %1 1%83\@\9@%18 S qﬁ%@eepr% g@? gfte o #ade ?Sﬁgechnology for
s ﬂﬁ@ﬂém@tﬁgt ABIdeila TR hletvesik Uirel RNud AROLAAYE F52AWB ohfy in a CDMA
4 is not to be construed in a limting sense dapon

t megworﬂwéﬁtsudn while repdisg iheensuingrdeswiptionties bé netgd that while

rks _having an | tecture and t t ha
o PRSP SRR othe aGhbich R e toaaiAshap neowork
C ahe 8edcip@bn i mteﬂmttbcbe reRYRG RhAtl Rk @%n\@ﬁé implementation,
any access technol ogy for inplenenting a nobile

naéisoend praghier ekthistinwentien- | i mted for use only in a
CDVA networ k. As such, while reading.the ensuing
description it should be noted that while sone aspects

a ﬂmemfe&m leainetiidicatibh Systas ¢ EhdWn BIFi2148nSlR&sH at 1cGstidRe Moblle Node
COMVA-type network, the description s not intended

b&MNeer MI§ 18. TheMS Hymswhs er wmnqlw 4 Mm@ﬁﬁemomm any type of
u ﬁotﬁﬁdte ‘:1 T% ? g 'vﬁrél&g ks o i %Hoﬁ C%B%)éég%f mf:lélgg]lg but not

communi catl o

ofhignikdabid, @)ofﬂable c(oM}l)ltem Moia@l dakb @sdiffarit (PPAshEnRindi®ppliances,
inclyde_a cellular tel ephone, or any type of nobile
t GATRIMEACVigom) Iagie g vinpT sl ¥iceshaving acembdpation of these and/or other

C FRRRohhTifi&sS ThE MY qb 39 assited 9 tbg r?%)fsﬂp%@%&%@th %{ptthgl ? and higher

conputers, persona ata assi st

aﬂﬁmer algne]sfongnam ang mretdcoBysed bagi megwoidkvl ;@adaode capable of being
a co at.i.on aqf .t hes nd/ or _ ot her

£ GHRIED it (PO RHTRE WS Vi S ERS Bk 14 BR. o pRcRly groferred
Wettbolififeltd b?'tﬁl@' infefioR 8 %él@sﬁ q{nksl E 'ika!:l A @b l?cﬁ)d(RF ) link,

protocols used by a network 12, and be capa
belthenghonitea evibofindngs the twirsidss Tink il acoaldvberaell apdisall limkk
11. In the presently preferred enbodi nents of this
invention the wireless link 11 is a radio frequency

(B} dohvdatioahlt seasihe mdtvidrkRan inaasy ABdbie tRAchhE %EI%&S(MSC) 14
link 11 could be an optical link. In a conventional

séﬂ%@e@%wg@tamw Map intarisgety avisitilocetiontegistarYLR) 16. The VLR
h f
f gggl\%?ug{l?@ QIP ocat | o@i Erﬁgf&. L{MB F@% AI% Ig%ﬁ%ﬁ}ﬁé{%%%%%even (88-7)

t metwdrk 18cindlthehck ho @l]@hnealbcaltﬁnllrkgmﬁ (HDRP RO e i§ Bssdciated with a

sw tchin m seven SS- network 18 and thence to
HWC?‘%%B%% T pefyont frthe MSR0- The Myt 14 i afsocouplad dhough an Al

WirltBr e (for circuit switched (CS) and packet switched (PS) traffic) and through an
AS5/A2 hlterfa}ce (CS services only) to a first radio access network (RAN), also referred
to as a radio network (RN) 22A. The first RN 22A includes a base station (BS) 24A that
includes a base transceiver station (BTS) and a base station center (BSC) that is coupled
through an A8/A9 interface to a Packet Control Function (PCF) 26A. The PCF 26A is
coupled via an R-P (PDSN/PCF) interface 27 (also called an A10/A11 interface) to a first
packet data serving node (PDSN) 28A and thence to an IP network 30 (Vié, a Pi

=

interface). The PDSN 28A is also shown coupled to a visited access, authorization and
accounting (AAA) node 32 via a Pi and a remote authentication dial-in service
(RADIUS) interface, that in turn is coupled to the IP network 30 via a RADIUS interface.

11



home access provi der network oftheMs 10. TheMsSC 14is
al so coupl ed through anAl interface (for circuit

woewhdspexe (CS) and packet switched (PS) traffi eQTansenos/008158

through an A5/ A2 interface (CS services only) to a
first radio access network (RAN), also referred to as

2 oA G SErk PR DI RE Tk D A R ADIO A cer e g P network
st @A]'ongxfe BhShd %‘]ﬂoﬁelg? SEvRIR AN n6 &M E A KBRCIP b/ Bome access
coupl e f I

through an A8/ A9 interface to a Packet Contro
FumrovidennétROEY/pEAG#e netveorPClom26Agent IBois woepled damte IP network via a

1 Mobile Joln e T secoptRe PR DD, 810 eppsady a outer on

5 28fte ﬁbg%% ;]@&%Elétog @%dbaerlf&d@{tﬂfe R4 10VirPtas laiescritpgimé) that tunnels
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inte DSN 28A is al so shown coupl ed

vi datagrainafor dskversitd the niobdé hode el ibis eway fiondhofiea)d that maintains
node 32 via a Pi_ and renpt e..aut hentication dial-in

s efFeaEloratgs) @@rﬂ’ralfw‘?@?‘?ra@%,moﬁﬂgfl? turnis coupled to

thel P network 30 viaa RADI US interface. Also shown

coupled to thel P network 30 via RADIUS interfaces are ,
aHblse shewmit Figr # thiescvmost be 3 4econd RN B2 kst i3 jeunked o thie first RN 22A

AAANnod . net wqr cees Loui der .
TR AR AT VPR ThE PO RN AgaRCI s SP8 GAH 2 AR 26B and s
t h@upRdeh ¥eiokd PDEND. 9D ihe PDISRVZB A #icdthé RDSN 4B are coupled together
accordance with RFC3220, the Home Agent 38 is a router
onthrdvghladh® inferfaer 20 GIDIN tBPSY intsaace, denedsnig 83 $C).

this description) that tunnels datagrans for delivery

to the nobile node whenit is away from hoime, andt hat

MeERbadinfentucf ek ihesdioh Grovide or FRjubanidéstifidakienbassd gpproach to
node. Al so shown in Fig. 4 tlghgrfdsg}a@/ be a second RN
'S >

2 2wrickpe differen poeaiures sonibat tesVSRAY, BNV anch PRNAZS cach have
L%@%ﬂo&'@iﬁc}? ?e@%?% éﬁg\ésgéﬁeﬂ Q/gﬁlé{gﬁﬁh SerbPiRe 2AarfiRd 2

'S co to a secon
PDSN28B. ThePDSN28Aandt hePDSN28B ar e coupl ed toget her

t hr ough P-P interface 29 (PDSN.to PDSN interface

delt ﬂmeq? that apesiyle s%%_ela f"rré‘ﬁ_ﬁ’%"bé‘?mf FHEEHSSF AP OTPULd b to cnable
prﬂaxmg t8 sgg%gpsﬁthérmsvfmé‘saage%-tﬁéwm E-R&O@c%; 1b9 in Fig. 1. This
correlate different procedures so that the M5'10, RAN

2 2adsiitibrRDBE SAB meassige showd knoiaineaideash thenhF €4 aned theeassighed SR_ID.

R S B ERF R D BN e
abRWSonsRtY e REIVWMRERDBE. A s'daf bepprecifiedthls a@?ﬁia_?_lﬁlfs nBES¥ferred, as

message to the PDSN after step 108 in Fig. . S
it generates additional delay and consumes additional bandwidth.

Multiple presently preferred solutions to the problems discussed above are provided by

the embodiments of the invention. A first solution is shown in Fig. 2, and solves both of -

the above described problems by using a single request identifier (Request Id) in
procedures between the MS 10, RAN 22 and PDSN 28. A second solution is described
in Fig. 3 and solves the problem related to the case that when the R-P update messagé is
‘sent by the PDSN 28 to check the resource availability, no SR _ID is assigned. This
problem is solved by adding a connection identifier (Connection_ID) over the R-P

interface to correlate a service instance with the flow mapping procedure. -

12



addi ti onal RESV nessage should contain at |east the
TFTs and the assigned SR ID. However, this approach

woawsthsyaaui re t hePDSNt o sendaRESV_CONF nessagecadStdes/008158
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response to the RESV nessage. As canbe appreci at ed,
this approach isnot preferred, as it generates
addi ti onal delay and consumes additional ban

dwi dt h. )
MIReleBIg Hpedie) 3 thare 108 A5FUeR 6&4&%29%@%%%‘1’%%& solution
di . ‘ . _
D SHRTEES Al BiSCrAEHY ing 0 SREIRHE GBSl shfrocedures
s tbetweerbibt M1 0 aNadpoarel RIeSN28bed probl ens by using a
single request identifier (Request Id) in procedures
bet ween the M5 10, RAN 22 and PDSN 28. A second
ML Y 5P LBl B R MBS B AP in e
| sdisgrain) e MIS 106N 23 GPPZ-RESIP Révy messagy toehe PDSN 28 containing

etk By T B LS o

( GRPASG NG Bd s@ldé}Y?xtr%éqﬁlgséclf? F; o%ﬁﬂ&ﬁfeﬁ%ﬁ& chiQieA B iR RS nfssage. The

service I nstance w mappi ng

prReqasirld ifRpfefrably gnigue $or dach How méppingmadeQoS sighaimy fom the MS
session diagram 200 illustrative of a solution

t oibt ht he above descri bed probl ens by using the single
Request 1d.in all the procedures between the M 10,

RAN 22 and PDSN 28. At step 201, after exchanging the

appt step2 02 aftéreuedessind artherization ohibe refuestad QoStaieibutes, the PDSN 28

3% b oD, A0 SO e A RSP RERR8 defortes e
f i ddn®i2006 MardreSertilE (OS pirahlRers GAR2PORNESS réqesti®h& RAN 22 to

the receiver and the sender. A Request Id is Iqener at ed

arciabis g oReBy DBl g iRl el Qovs The Request 1
G e R BN T s Belhdet B 1SRRG TRE R

successful authorization of the requested QS
attributes, the PDSN 28 processes the request

,_and
exTheR AN Feckpawiedepsibg seiondndaismmsreagsrad sign &03? and at step 204 the

SRR osh e SR A Ry S R R RS GAS, o roqes
wi drhil rbdueespptablishinsdne of0Serpixe mstinee o the Mk 10 withith«Qr@ted link level
T GoRa Senenst SE15 gt Ao S Sl el d6duest 1
t2 g%nf ﬁg&é ANMPIRLE WEBSSARRL MS 308R i¥BAne@Atht 3he S4t8Mlished Service

Instance is for the flow whose TFT is carried in the corresponding Resv message.

At step 205, the MS 10 accepts the request.

At step 206, after receiving the SI Setup Acknowledge from the MS 10, the RAN 22
sends an R-P setup message to the PDSN 28. The request message may contain actual
granted QoS parameters if the requested QoS parameters could not be honored, along -
with the Request Id and SR_ID. The Request Id is used by PDSN 28 to correlate the R-P

connection with the Resv message.

. At step 207, the PDSN 28 acknowledges the R-P setup message. The PDSN 28 also '

13 .
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RAN 22 uses its resource managenent function to

determne if it can honor the request, and requests
oxv@sIabment of a Service Instance to the MSPQD/US2005/008158

wi ththe granted link [ evel QS and assigned SR ID.

Along with the SRID, the M5 10 originated Request Id

is sent back to M5 10 as well so that MsS 10 is

i endsrhe ResyConfimessaga lbe ilanMP &by which cpHiss giated Q% SR_ID and

t flo hos FT is carried in the correspondi ng
R ?ﬂuﬁgtggyégﬁg@‘step 205, the M5 10 accepts the
request. At step 206, after receiving the SI Setup

Acknow edge fromthe M5 10, the RAN 22 sends_&g R-P .
s Refpringswag o Fig. 3.1tberphstiore a sprgion dipgean 30 dghalivegf a solution

tai t t . ' _
o8 e P L oo S s BB SRR Bubidlohid TS A0 comolate
Refiy Bfshet BgatQodigdaling (ice. RRERESV sighatingyewlitly theld&Mic28ndtance, since
correlate the R-P_connection with the Resy nessage. At

stthp SR D isalyesigned dusikedhg awgharytssEvige mskace ﬁgwp procedure as
PDSN. | . .
T TR ERMLT, PecSaNU e  FESHRS] JAERSR8hacion D

Resitee fie RP iasiape 208) corfebftemultipde pmoediredbagwed the MS €0, RAN 22
is shown a session diagram 300 illustrative of a
soGtFIIPNtZS- t he probl em of the M5 10 not havi ng

sufficient information to enable it to correlate the

hi gher l'ayer QoS signaling (i.e., the RESV signaling) ‘ :
wi Inhstep 8 0d e mftex exéhasgiagdhe applicationhlevedRnformation ynot shown in the

assi gne uri t he, auxil.i vi ce inst e ..
PGSRBS SERR RSV ToReT esstie & e PHRPLDS containing
i 1hyY taﬁﬁm M6 Af ROl WmpIRRL (TS A G ebjebtDfor both the
ovgr§t e RRP interface 27 t% cor(rel ?te mul tiple %
preceiser asl thesenden t he M5 10, RAN 22 andPDSN 28. In

step 301, after exchanging the application |evel

i nformati on (not shown in the diagram, the M5 10

s et 3 GERREr MMMt sithamssion of the rédirstBOYSAributes, the PDSN 28
cont aini n&onS attributes and traffic filter tenpl ates

( TPrPsyssemithe nequeetipmxl exifaststthe sdig erlated RoSinasansiers agdgenerates the

t he, s ;gb%%rB ol $ér§ﬁ8 3(?(?3 Bgﬂ; %‘E r%g@%g???%% requetsﬁ%ethe RAN 22 to

aU% I'zatton o €q ut es,
PDSMBIRh preaes ok thh@pprestises QoS pachneetérs fidlsletlQoYdAdConnection

. related QoS _paraneters_and_generates th

20

25

Id is generated and carried in the R-P update message. ”f‘he Connection Id is preferably

unique for each service instance.

At step 303, the RAN 22 acknowledges the session update message and at step 304 the
RAN 22 uses its resource management function to determine if it can honor the request,
and requests establishment of a Service instance to the MS with the granted link level
QoS and assigned SR_ID. .

The MS 10 accepts the request. (Step 305).
At step 306, after receiving SI Setup Ack from the MS 10, the RAN 22 sends an R-P

setup message to the PDSN 28, where the request message may contain actual granted

QoS parameters, if the requested QoS parameters could not be honored, along with the

14



cdma2000 Bearer Service QS paraneters. The PDSN 28
requests the RAN 22 to establish a bearer with the

wapprsggyiiat e QS paraneters (link | evel QS). RACT/US2005/008158
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Connection Id is generated and carried in the RP
updat e nessage. The Connection Id is preferably unique
for each service instance. At stggT 303, the RAN 22

aag Conppetione ki assiengd Pyt BDRDs 3% dl the R-Rrupdptsgmessage. The
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acBepese Vb theBewsnesspan Bpt 5igayrs thy Rt Elatrpessage. er
receiving SI Setup Ack fromthe M5 10, the RAN 22
sends an R-P setup nessage to the PDSN 28, where the

I eAitigtsp 30TESS PIESNBY ackenivisdgesibe RaP sepinp iiesshgaid sends the ResvConf
paranmeters, if the request ed S paraneters coul d not

bempisagt edhe MBHY whi § 2o thrsgariesppndgnt SR_ID at Step
a ned by PDSN 28 |n the R-P update nessage. The :

- Connéction Id is used by PDSN 28 to correlate the R P
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setup nessage with the R-P update nessage, and to

conseq ntly correlate the S ). carried in the RP
u@ée aesipted that an pensgt gentionsrelates ioyalleast pge computer

R C;E%og%ﬂg{g%e g@@%@ﬂ% taf%b%egﬁ’or?g%?a%ﬁ‘eﬁ acﬁ%%lﬂtee% Seadahle medium and that

Reiaviided pmgrascaglstrmmmh & dyiSrat® theNCI) il thedDSIN 28 amﬂthe RAN22.

m%&t&\h%tpg&rr%ﬁs e@é%@TagpeémMﬁ&qmswﬁedo among the MS

I e] RIpESEN 983hnd|FeART220R8 & Q&FRLA &h&&ﬁéﬂ‘ dﬁfaoﬁﬂ&t,ss&g Qﬁereof (e.g.,
is tangi bly enmbodi ed on a conpu r eadab di um and

t helovinres|GaidrollprsdGonathin eashHIZSN aa én Fig. 4p él?hatlﬁ\ls Mearpymlso assumed

LU 0 B BB o s

di with ety of tedMavisior? RSN BSMBUD.RAN 22 f or
execution by constituent data processors thereof

(e g., shown as Controllers (Cont) in each PDSN 28 in

argﬁ) no%on&tlﬁ? Fers anal Plset e&?@aggggﬁog&% @ ﬁ#&ﬁ?{fnc?]m rises program

o pmstaﬁatmns thdbxaaﬂ:mndﬁ]‘vﬂﬁchl\blidnatb e NefShidckvitie tHeR AN 22hind the PDSN

i nventio as is the M5 10.
28 to perform operations of sending a flow request message to the PDSN 28 comprising

information specifying a desired QoS for the flow and a Flow Request Identifier
generated by the MS 10 for identifying the flow request; receiving from the RAN 22
information specifying at least granted QoS parameters and the Flow Request Identifier;
and receiving a flow request confirmation message from the PDSN 28, the flow request

confirmation message also comprising the Flow Request Identifier.

In another non-limiting embodiment the computer program product comprises program
instructions the execution of which operate the PDSN 28 with the MS 10 and the RAN
22 to perform operations, in response to a receipt of a réservation request message from
the MS '10. where the reservation request message comprises a request for a certain
quality of service and a plurahty of traffic filter templates, processing the request for the

quality of service and generatmg thereﬁtom bearer service QoS parameters; sendmg a
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In one non-limting enbodi nent the conputer program

product conprises programinstructions the execution
wohoosiuseie operate the M5 10 with the RAN 22 an@#CThs2005/008158

PDSN 28 to perform operations of sending a flow

request message to the PDSN 28 conpri sing information

qgciﬁes{ {Or]tge%fﬂg?gﬁggcgner l aﬂ;dea%&e[i (f :\#éaa%g it O the bearer service
Ao pdriinBiers, e réduRit He@i}wRs to estANigh ¥ boged eﬁﬁ@bﬁfﬂﬁsﬁ@lﬁ' Connection
22 informati on specifying at |east granted QS

pddentificsr smdnaraeing o Relewsledgmentt iftaner theaRAN 22 Where the

re a flow reguest nfir ness efro

PSR ett PR AR RS PirEadas, e ShU 5 and e
5 C @ HhnkstididldERendrl ow Request Identifier. i anot her

non-limting enbodi ment the conputer program product
corrpri ses progr am i nstructions the execution of which

pe re;sgltrlgn(fo 1ot §¥ %P'ie '\flgrl?w“geh 2@“ ? glvgﬂfg tt@ﬁﬁ%ﬁeﬁs gd&ﬂgonal ones of

r eﬁ«epmwnmwseﬁuaﬁbdvesaﬂgﬁatfﬂr@mdb ha eﬁﬁaﬂe@d BEPDSNRst handoff
reservation request nessage COITprI Ses a uest for a

c dechriquedbatprevides Qe sunped darasang aﬁfsrahantigwf of traffic

filter tenplates, processing the request for the

guality of service and generating therefrom bearer

S @oy ileepup&ep af ddvetipticn ofRiRdhvigtiang eﬁldl&ﬁit by valylE hﬁﬁiauaﬁ the first
to_establish a bearer based at |east in part on th

10 bé’Q 284vipitie ey parcanudard to bfh Eher soyrrest DR |(ﬁ§:-BP§N), and the

SS90 5 o A SIS0 SERTIRE ARy e 0
R/MNZZ) InMflermartneethe aksvoistcdBSrmnt] PCHspan besssained etst the source BS

TR 58 BRI 5o R 200 et e

t INetwb¢enhi 20 2913%&13%1&3 l?e%%n@iqgﬂeﬁ ,9884rc Qﬁ@Tﬁ%ettItl@s respectively,
probl ems describ above, and that provide an-enharc e

15 | mwwnta@nbm@tthmaommcﬂatmamdqmgsrﬁas provi des QoS
support during and after handoff. For the purposes of
description of this invention, and not by way of

| IMtiet fath retRd it RRENoR s i etion plovidy nﬁﬁl&ﬂe approaches to
consi dered to be the source PDSN ( Src-PDSN),

s@@@ﬂl Qqﬁﬁmsrtmb thecRisnetwped2? eb‘eeenﬁbe taagg RN ngg\and target
9@0 t.he
ass ocl a S n slgtg% e%%‘% Rt % E&%eéﬁﬁgﬁr Araélg the target

B$IZS%AZSB,oﬂtﬁmgrananﬁﬁPJMPQ8 hadiofthe target BS 24B and
target PCF 26B. The Radio

20 A first presently preferred further embodiment uses a RN-originated approach where
upon receiving a handoffrelated message from source RN 22A, the target RN 22B sends
QoS information of the handoff MN 10 to the target PDSN 28B, which triggers the target
PDSN 28B to set up QoS over the P-P interface 29 between the source PDSN 28A and
the target PDSN 28B, as well as the R-P connection 27 between the target RN 22B and
25 the target PDSN 28B.

A second presently preferred further embodiment uses a PDSN-originated approach
where, triggered by the P-P connection 29 setup, the source PDSN 28A sends the QoS

information of the handoff MN 10 to the target PDSN 28B, which triggers the target
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Net wor ks 22A and22B may al sobe consi dered as Source

and Target RNs, respectively, in accordance with the
woaosnsdasure used in Figs. 5-8. The further pretase®do00siss

enbodi nents of this invention provide nmultiple

approaches to enable QoS support over the R P network

%ﬁgm S Gt evor e Bsommctia oY Bsrwogh the samppRRISN 28 and
h s g‘i‘%gettf"l?%NQ'Sﬁeﬁs FOPhY %%—P ﬁﬁé&ﬁoﬁ‘ 07 bBRlen BN #BRN 22B and

rst” present preferred further
enthedangetRDINE@SBa RN- ori gi nat ed approach where upon
recei ving a handoff related nmessage from source RN22A,
the target RN22B sends QoS information of the handoff
N'%Ncg%g%&sgmg%hqstthg QgN%ver }P’ﬁiéa%gcépéfl‘ %tg gafig%ff%&ﬁt%&%essage sent
5 befirommethe StreRNdn Ith@TE[EN BAeyng oblyehe ameg@bSRElStéd&&Ba,meter "Non-

as V\El %fl ][@Jrs‘?élelt}élf‘ P SR %tglgg 5&\52 g ggﬁ‘g]t}l\é\gr%?’ é)&‘gﬁlgcﬁn?;s%ured packet data

pr&frﬁﬁé Qfle brurtes Mﬁef%@fﬁ%%veﬁugﬁ)% CRiL @éeéd information

approach where, triggered by the P-P connection
s efrom, the e RN 02AcfoPDRNTZRMimentsef Fige 5Qv8 6i mffnmm&he $ne PDSN 28A,

£ i e b aec b bAIERimpenop i e HIS s to derive

10005{1@gt150%%,?&ﬂp@mm t he source PDSN28A and the
target "PDSN 28B, as well as the R P connection 27

between the target RN 22B and the target PDSN 28B. In

FelnsTreb (Rl Al G RR YRR BRR Wi By B i or pm)

RN\ ¥enit Bgtef HeyddpBiedednen %%efv@deqirﬁﬁd&aH@%f/@f as a DHeral rule the
Assured Mbde Packet Priority", to indicate_the

prm@m 9S BHomnation-thaf s prayi opeacsuIatey Willdke the QoS policy that is

“Te Pﬁ% %@8%% I?Ig%f_qgi h]ﬁlpkﬁg VEEQ Qbaﬁi&gﬁﬂa&@ﬁr eﬂt from the Src RN

15€e ramfd ornromsheSrcHTYSN 28 Aaintdecomanderwith the embodinENSBAIs invention,
for the Enbodl ments Qf Figs. 7.and 8, .that

s UFam; lpplude one pr mke oftanHYSRees g Bt &é\lqwna@l%&l@ pg FRYN 28B in

f b
Qg%et&ﬂga oibh at@glﬁf%ée Eh%cﬁiogfﬁggg:ybtgstu%gﬁ&;%%s& End.?&t 18 dgﬁgtrec{u%%ment, the

s datieretwceri whishdep endl tet TgrPID$N 28Brini de@npnmrg dd)lffserv Code Point
e\tlggyg%{nené I%yg[%rz]tﬁdl%ilon tlljll %ng_)n%r can be sent as well. Thus, in accordance with

20  the embodiments of this invention a reference to "QoS information" is intended to imply
at least one QoS-related parameter that can be used by the Tgt PDSN 28B in establishing
a QoS policy for the MN 10.

The two presently preferred enhanced inter-PDSN handoff techniques that provide QoS
support during inter-PDSN handoff are now described in further detail with reference to
25 Figs. 5-8.

RN-originated embodiments
Assuming that the QoS requirement or QoS provision policy (generally referred to as

QoS information in the following descriptioﬁ) of the service instance is maintained by
the Src RN 22A, and referring to Fig. 5, when handoff is initiated the Src RN 22A
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nore QoS information that is provided the nore

accurate wll be the QS policy that is derived
wohers@Bsxn As non-limting exanples, the QoS PCT/US2005/008158

i nformati on sentfromhe SrcRN 22A or fromthe Src PDSN

28A, in accordance vvith t he enbodi rrents of this

st SRR & B SoRB 5 B ¢ HERT LR rgessage (slong
t r\%ftﬁ h@eﬁ}i@eoR eﬁ@ié}ﬁﬁﬁcaﬁ&?@?{?&%h&% é}lﬁ%&ﬁ r%lgﬁiﬂm;ﬁxgﬁgﬁanon) The

delay requirenent, the latt
T gt RDERLR 8i8n pmcdwemd modifjes 1ﬁefcéssenyyth€m¢e1v@d QoS information and

e B rcna B B b5 e, e T
5 OfPlﬁé‘l‘J%Bﬂg’e%@fa'té%ﬁts%v&l?QSS BREy B:Qsed Qaﬁlé 0bS iRk on it from Tet

intended t© I nply at | east one S-rel at'edpar anet er
t FRIN 28Bn e prsseﬂbt;yalsmeihé'lgloliéia@\ﬂ“]ﬂﬂth BD SN £8B Indagyhal sogopionally push

crihe Rscodtinydp bl AR P B e d Qo G over the R-P

QR HRI for AvESsB Airb AR tr RSN RMRELS that3hEQBS oEc}é can be carried in

described in further detail wth reference t
5-tBe RANcamiecfionssebigh responst messege M@gmthgletl’ﬁhﬂdﬂfass,@ shown in Fig.

o ST Boele R bR R e SEFE Shbdn n i 6. i
denews Al Adimangt RamPRS ¥ &6 stsﬁﬁ&ﬁ?aubﬁ beBigadi ER J.DR-P Update
the Src RN 22A, and referring F 5, when handof f

|| SNeSSRES S&nteﬁomﬁhe Tl PIPPN 23 Ritp éhfs"fgt:r ' tZaB Xots that in the embodiment
ff
| O B8 28 PBicTEh BB B bRutBh PR gDl mey ve

(%@Lﬂoahecaﬁdpmlelot her rel evant i nformation). The
Tgt RN22B t hen processes andnodifies, if necessary, the
recei ved QS inforrmtion and then forwards it to the

s 19 G B B PBR88 SBD, FESUBERpoT 000 T
leiH\T i?_ﬁ);B E}mé trint}galmldglﬁ' @%mue_frs:] Iemssiﬁgb , TRNH 22 Retﬂlegl?z?si{ge)may actually be
gﬁ?ﬁg ‘?13?11 h p%’gf‘%&tf%“ghnfg i\’&%/ ’ft 228 for

use in providi ng the QoS support over the R-P network
27 for reverse dlrectlon traffic. It is noted that the
P plsorigynags ' mentted in theR-P connection setup

r ons ss al on P-P A
ﬁ&?@cor%ncswiﬁﬁ%seg%ﬁﬂe PR g o G AR BT ghe source PDSN
20 URSAL SusHEStHa QR Sasfoftash fotheiservide indthitbe t&the target PDSN 28B. In this
case, and as'is illustrated in Fig. 7, the trigger event to initiate sending the QoS

information is the P-P Connection Setup Request sent from the source PDSN 28A. The

QoS information can be carried within the P-P Connection Setup Response message as
s-hown in Fig. 7, or in a separate policy conﬁguration or update message as shown in Fig.
25 8 (in this non-limiting example the QoS information is carried in a P-P Update message
sent from the Src PDSN 28A). The Tgt PDSN ZSB may optionally push the QoS policy
to the Tgt RN 22B in a policy configuration or update message. Note that in the example
shown in Fig. 8 the P-P connection update and R-P connection update procedures can be

performed in parallel.

30 In other embodiments of this invention a message other than a P-P Connection Setup can
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shows a non-limting exanple of the QS information
being carried in a R P Update nessage sent fromthe
wogu0sPRRNYe 28B to the Tgt RN 22B. Note that in PO®US2005/008158

enbodi nent of Fig. 6 the P-P connection setup and R-P
connection updat e procedures may be perforned in

rallel. 1t should be noted that_ when the Src RN 22A
{ rbeusedss % tHeswmp ] FATESARRGTRHY EROhREMIRSHIY BoTs2g5H AR be used to
I—Iaébql%{,tﬂgq?&e%g% gge, the Handoff Request nessage
may act ual e sent via another network el enment, such
as through the MSC 14. PDSN-ori gi nated enbodi nents In

o aheabe ds g e PER SR A RIS Do aBiZed by the use of the
N z?@.‘*ﬂﬁgn s IR 6 M i é}fai)&@ 5 088 Slipol AP fho PP interface

I'S case, as I's i
57,29 betvtdehqberso&merﬁDSN 28@& ahdtthe sapeli PDSNh28E S well as the R-P

RO heduC AR g K e 8P Ry A B atbout the use of
CahE | &thofithBitd o s m&et@f&%ﬂﬁ@ ttt@fc FOMYR ﬁ%slﬁ%ﬁﬁéﬁ MN 10 over the

message as shown i n In a separate po
c mﬁwgﬂdﬂk@swssadpﬁbatemg sslygﬂtpasembdvm affmrﬂ%egwce& 4d opposed to

thtihgi ]ielﬂllurgne Cg) g% X AR Ct E\Z‘@Sﬁsgh?f 0 gﬁ{n'% g@s%@}nm thus

10 2 bvidERa ehincBReht tg%ﬁefFPDSNoﬁdnﬁBﬁ{ﬂerBHﬁithhe QS
olicy to the Tgt RN 22B in a policy configuration or

update rressage Not e t hat |nt he exanpl e shown inFig. 8

t?‘i sl B8 0o et P ol P S EFT B sRERASS to o least ome

rSgIan prodsctithat 9 tangiblR eiB6&iad 6n @tdm{putétaéhdable medium
aP- Connection Setup canbe used as _a_ tri

c oandéhqimm pyogB insEpcinnssapafam the bandg t @"@rMb@ 0 from the first
N EHEIYRY: s§cn:§2{t<g0\§1th E@, m&m bo aSHe c&?d &'{@%‘DSN 28B

one, AoN- ng a 'S rea
15 t Imsmtsﬁe@fmthhhe ssdoad (TR RN 22B1 Tﬁ@cdmptﬁfﬂprogamSprbhlait which may
i t. enabl es%é he QoS support over the P-P interface 29

betsndistripyied dstireca UeeA2Rch &artgﬁ%% ged BbSAN Sergexecution by
gf’/ ﬁﬁ%g%egidgtﬁogs&rgﬁgfé%%gs&%az CQE&%&S%K(%O%@ ih @a{cﬂ SN 28in Fig.

e target P B. Wt use
t h®), perfiohis wperations thithndudersending e hat dodf teqadst mess[age)ﬁ'bmcﬁhe first RN

t hfﬂ{] % %f sfecg/l\cli E{% Qﬁ;r a:r}dhgommunicating between the second RN 22B to the
20 second PDSN 28B, and between the second PDSN 28B and the first PDSN 28A, to
accomplish the handoff. In accordance with the preferred embodiments of this invention

QoS information associated with the MN 10 in the first RN 22A is sent to the second
PDSN 28B. The PDSNs 28 also include suitable R-P and P-P interfaces (IFs) shown in

_Fig. 4 for sending and ret:eiving the information in accordance with this invention. The
25 RNs 22 are also assumed to include suitable Controllers and Interfaces for performing
operations in accordance with the embodiments of this invention.

Applicént hereby defines "plurality" to mean one or more.

The fore going description has provided by way of éxefnplary and non-limiting examples
a full and informative description of the best method and apparatus presently
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net wor k/1i nks di scussed above may only experience best

effort services, as opposed to the QoS required or
woeosgstaad by the MN 10. The enbodi ments of thPET/US2005/008158

i nvention thus provide an enhancenent to inter-PDSN

handof f performance. It should be further appreciated

that an aspect of .this inventign reI%%es to at hgast

orfenicgIRlted r b ity ARYRIRTO M c FATRAE 9UE the iV entipne oWP Wy, vatious

RPN Sy ARRAARAS B ATHE AR 9 PR gt ARvant s

f riaviidve of thesbregSing)deRiaipioASwhesxad imtejundtion wittetheiacsdmpanying
(Src). RN 22A to the seaondéé{%%ﬁggDSN 28B a socigﬁ;ﬂ ..
wi eAWings 28d sappemdrd clansoos, & 6¥aTaR!es, tﬁ? B @frther similar or

prgﬁpg b yE 5P oy g
Jandt a?eélé?ﬁh%ge gﬁ%{s %@Sﬁg&?%g exegsu]??%n Ey nﬁggﬁdst It Bentkllledlnthe
datrt fihaicie,sslaitssthe babediindpsdufitims asvefibot haielbees d¢fEmdtin the context of
i neachPDSN28 inFi%. 4), perforns operations that ) )
i riegdien2 000 Riere, ARdiseirortRnTReSRae YRS 88d giestass prpfgassociated with
fi - : | &k
1 SO0 S50 e i s
betienemploybd Hewevat, HDSheIP 8B1 aimilareodification®RENh23achings of this

acconplish th ndoff . In accordance.with the . .
10 gy OB U BRSNS e sEeteotihg SRB ettt s invention.
i nformati on associated with the MN 10 in the first RN

22A is sent to the second PDSN 28B. The PDSNs 28 also
i nirtheemengi s eof fhefeaimngs P teipmefomédembodinreys eftbiarinyention may

Fig. 4 for sending.and receiving.he informtion in
adBopstd B e irmAES RiOPH e oo YR, oty As such, the
as@pRhet @cscAptistt Shéuld R opsidertr Rl hefely Antdtrhfive of dige principles,
for perform ng operations in accordance with the

erfadiingsnd e§%0ﬂh11@1t$ pldipipventiongd nod i liméatesy thereof.

defines "plurality" to nean one or nore. The foregoing
description has provided by way of exenplary and
non-limting exanples a full and informative

description of the best nethod and apparatus

present| ycontenpl ated by the inventor for carrying out

t he i nvention. However, various nodifications and
adapt ati ons maybecone apparent to those skilled in the

rel evant arts in view of the foregoing description,

when read in conjunction with the acconpanyi ng

drawi ngs- and the appended cl ai ns. As but sone

exanpl es, the use of other simlar or

equi val ent nessage types and signaling formats naybe
attenpted by those skilled inthe
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art. That is, while the enbodinents of this

i nventi onhave been defined in the context of a
wodosA8®6 syst em anduses certai nmessage typespranas2005/008158
nmessage nanmes associ ated with acdna2000 system in

ot her enbodi nents ot her nessage types and nessage nanes

may be enpl oyed. However, aII and sim | ar
nodi fi cati ons of theteachln his invention wll
still fall wthin the scope of the enbodinents of this

invention. Furthernore, some of the features of the

pr What isedpimetdddi ments of this invention may be used to
advant age wi thout the correspondi ng use of other -
features. As such, the foregoing description should be-

conSAURERE Br EBREBAIhl JabHES HRlnYe 1 HiOBiIDkINGH
teachi ngs and enbodi r%lent s of this i n%/entl orﬁa gM:Sgi radio access

| rngtwerk @ANhandrepaket CltAsdvBingmatle (EDSiﬂhmmdcmm, cdmpﬁsmg

t hod. f corr lat| ance for a.
CURPRgiRE Py SGHRER I ERR i B comprising
dad fequedt\iorg pﬂ&éﬂl@ty(d?fafﬁmltf@f%@ﬁké bR TRId # pRFality of traffic filter
receiving froma nobile stati on a3GPP2- RSVPResv

ne@gméeéesasal d nessage conprl sing a request for a

I ._and
oM Sk e LR B P BB 2
Repwee‘stsmlgdl@mquﬁmédg g@bﬁ@a% SiaelicpiribRtdt at i on;
processing the requested plurality of quality of

s epxiacengtrom spiginluralignafiqualityied servisaptubuesateast pnapatisfboute related
UHQ %&éagée@erw ce attributes at |east one attribute
rela t.0 radi o access; generating a plurality of

be@neratmga\plmelngaﬁaﬁa’eesavlce pataertars)g said radio
access .network to establish a bearer based on said

 pI GAUFSHRE S 3dior aceS ARSIV (oassighlisl adoarer basedh oy saidinjurality of

RegURS lsevil@atdrh&Erst 0 the radio access network;
recei ving acknow edgment fromthe radi o access
neprepiding saatBequeathdanisﬁmrm thesdiagecesonpimiosk;ng  a

plurality ual ity .of rvice attributes granted by
t Hsc?g&ﬁé"%&%"gs@@ﬂ tmaﬁﬁa‘l’ﬁ LY PR OHSf er ence
| deadilink@rsetup message comprising a plurality of quality of service attributes granted

by the radio access network and a service reference identifier;

correlating the copnection with said radio access network; and

sending a confirmation message to said mobile station, said confirmation message
comprising said plurality of quality of service attributes granted by the radio access

network, said service reference identifier and said Request Identifier.

2. A method for correlating service instance for a mobile station (MS), radio access

network (RAN) and a packet data serving node (PDSN) connection, comprising:

receiving from .a mobile station a reservation message, said reservation message
comprisihg a request for a plurality of quality of service attributes and a plurality of
traffic filter témplates;

processing the requésted plurality of quality of service attributes;

extracting from said plurality of quality of service attributes at least one attribute related '
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correlating the connection with said radi o access
networ k; and sending a confirmati on nessage to said
waonhislosoxs at i on, said confirmation nmessage conpCrTRISH®s5/008158

said plurality of quality of service attributes

granted by the radi o access network, said service

reference identifier and said Request ldentifier. 2. A
%‘goiaﬁ?es%rrel ating service instance for-a nobile
hbl%ﬁné %@mﬁgdif%%pmc@ iMBielerd;RAN) and a packet
a ser g no con ectlon conpri si ng:

r ereqmastmg smdmadloaacmﬂsmeewmﬂcdbl establish edeareabaged on said plurality of

mé%e e, said reservation nessage conprising a request

f a@ EPTH?C&IHE‘WI‘ Fqual ity of service attributes and a

yaégnngétﬁfnflﬂgmfﬁért er tenplates; processing the
r quest d plurality of quality of service attributes;
exteaving agkrfovded gszangi frpt thedtaidioacoéss getstork ]yawﬂg semmecton identifier;

attri,butes at |east one attrihute relat radi o

aCEELYNE G SHMP RSFRECLOPIPG e "‘t@“&f%%tj § FEFVicg atfributes granted
PHARB &S acJe@Qﬁb%&bf%@?ée@w&@f@f&e&&%&&ﬂb@l work to

establish a bearer based on said plurality of bearer

s @oviclating dhaeemestinn \pxﬂmeald radio acasssmetwoikoand dent i f | er

rece knowl ed nment di.0 access networ

aSRaE A LB RBR RO aEn1d Lo St Gpr g L ieeRgh Coprising said
Mty SOqRIiEOMNErdcd hitfitdtes Yraffed Byahé tadi®hcsss Mét%rk and said
attributes granted by the radio accéss network and

s seMiesrefarergedfedifictent i fi er; correlating the

connection with said radi o access network; and sendi ng

a confirmation message to said nobile station, said

eSS YR gt dtBBitisgiservildelihathhdey forfa @ubild *stf&iu@ﬁ (MS), radio access
serV| ce attrl but es grant ed hy the radi o access

(RN andiapagketdataserdpg padro@ D rronRecdion, eompyising:

st a‘%‘i’%ﬁﬁ?kﬁg‘%ﬁ’aﬁg’%ﬁ?ﬁaoce&aﬁa PPy B SRk B o plustity

d atfajuskty\af rsgrvmc(@o@?ﬁlﬁﬂl)ut&mﬂea:kemst Idetjfiar gemgated by the MS;
recei vin resery request nessage .at t )
pmqsaﬁg HBReed uﬁf&“& %L gyality t@‘ %rw g}teafand generating
Sefﬁéi‘eﬁ'sm(é%laalﬁs‘ Mlbé%@r%érv?décbés Fadmegts; | dent ifier

gener at ed
sending a request to the RAN to establish a bearer based at least in ‘part on said plurality

of bearer service QoS parameters, said request to establish a bearer comprising the
Reqﬁest Identifier;

sending a service instance setup message to the MS from the RAN, the service instance
setup message comprising link-level QoS parameters granted by the RAN and the
Request Identifier;

sending a RAN-PDSN connection setup request message from the RAN to the PDSN,
the setup request message comprising the Request Identifier;

correlating at the PDSN the RAN-PDSN connection with the Request Identifier received
from the MS in the reservation request message; and .

sending a reservation confirmation message to the MS, the reservation confirmation

message comprising the Request Identifier.

4. A mobile station (MS) operable with a radio access network (RAN) and a packet data
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processing the requested plurality of quality of
service attributes and generating therefroma
wohosasdtly of bearer service Q0S paraneters; seqdiusgnos/081ss
request to the RAN to establish a bearer based at
| east inpart on said plurality of bearer service QS

par anet er s, .d request to establish a bearer
_ccﬁ%‘??%?ﬂ‘ze @ﬁ&eﬁ?ﬂgg?sm%fent ifier; sending a service
' %Eﬁi@cﬁ)rss%haﬁg@%ﬁﬁg SeduRst s ft&%?%%@érg\?g information

service instance setup nessage conpri sing

Q(d@egﬁylf ingre desiredguatityed stayide{@oRAr dimifl b endkRe files Request Identifier
Identifier; . s i.ng. a RAN-P connecti on setup

r edﬁ@&s@sgigfqrdﬁwﬁﬁn&ﬁw FHBCPOEM. the Set up

[ GALSS! fFERS [ i RAN ReroRRSMHSS kpddiSild b #a
correlating gi?ﬁl hg%%SF\It he RAN- P[O)%RI contﬁg%:tl org %\} ?{]at'sthgranted QoS
Ravwarsttedschandt the iRow Reqeest ddertifiom ankefolBurithrer trbeeiving a flow request

reseryvation reques S ; d sending a reseryation

CGRPET TR Do EES S £ PRSMWA® FRY RSB nf GRAGOR Mmessage also
C Qb pir{¥Rigl 1A FIGR R@@fes?ﬂ@ﬁﬁﬁérl ng the Request ,

Identifier. 4. A nmobile station (M5) operable with a

radi o access network (RAN) and a packet dataserving

n , ,conprising: ans faor sendi a flow,

" oh M R Boviont Hs R Eomprh s aes R e eaives traffc fler
spes@pfaydst¥rFsylesi red quality of service (QS) for the

flow and a Fl'ow Request Identifier generated by the Ms

for identifying the flow request; and neans for

r YA g he, RAN..i,nf or mat i on. speci fyi ng at | east .
AR GO ML SETRS bR RE S e otn k8T8 Servic
| Gsftiehteldentafivd (SRIID) Gobibe RSN, &vhérd16hi @MY ditelRGUBSTlow Request
confirmation nmessage fromthe PDSN, the. flow request

c dAentiier withihpassigned SR 4B- conpri si ng the Fl ow Request

Identifier. 5. A M5 as in claim4, where the flow

request mnessage further conprises traffic filter

t étrAl mbthed (d badte aGnobilelBition (MS) eith aitadio adtessaetmirt (RAN) and a
recei vi receives an assigned Service

nea for g.al
Réﬂagﬁﬁﬁ]é@ FHens P?$e£%§§§»_?quqw heRAN, where sai dMS
C QEAGhECRoF R REMESH the PDSN comprising information specifying a

desired quality of service (QoS) for the flow and a Flow Request Identifier generated by
the MS for identifying the flow request;
receiving from the RAN information specifying at least granted QoS parameters and the

Flow Request Identifier; and

receiving a flow request confirmation message from the PDSN, the flow request
confirmation message also comprising the Flow Request Identifier.

8. A method as in claim 7, where sending also sends traffic filter templates (TFTs).

9. A method as in claim 7, where receiving from the RAN also receives an assigned
Service Reference Identifier (SR_ID) from the RAN, further comprising correlating the

Flow Request Identifier with the assigned SR_ID.

10. A computer program product tangibly embodied on a computer readable medium and
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Identifier with the assigned SR JD. 7. A nethod to
operate a nobile station (M5) with a radi o access
waebosmsie16 RAN) and a packet data serving node eEDBN05/008158
conprising: sending a flow request nmessage to the PDSN
conprising information specifying a desired quality of

T e Dt el i R gy oLV HHIRE PR Tl sation (MS)

f'@i@hb%&ﬂ@&é J RERbM AT CERANafaRE JRTIPDS
speci f ying s g@gﬁﬁad Qoli%cpar gr?etlg{ug?%nd?he B comprisiog

Remme@tonsdént ifier; and receiving a flow request
gt R R —
| deRtred b @dht}/ 8f seﬁnﬁ@%@@ f8:5thé Ao aﬁﬂ@f‘ﬁ@w‘ﬂéﬁﬁ@st fcﬁ‘eﬂﬁﬁ&ggenerated by

al so sends traffic friter tenplates (TFTs).
methe MS &y identifyiag therflowmeguests ecei vi ng fromt he RAN

(SR8 Hor e A AR SRS RO g o B s and the
trmo&lmquegqg@ﬁ{ﬁ&%gt ifier wwth the assigned SRID.

10. A conput er program product tangi bly enbodi ed on a
coRprivee # é]@dsamcmeﬁte@muirmahm PRSI ﬁgnqoﬂ@gPEﬁN the flow request

B el SRR b SR R0 o

packet data serving node (PDSN), conprising operations

of : sending a flow request nessage to the PDSN

c ohlp A eqmateTTreRTAEY Nrodic pria) Oﬂa}m@ wheeeshe éqyldqxgameraﬁoafalso sends

S fl ow and a Fl ow Request

I %‘fpﬁ?ﬂt@%@ %%?%{fﬂg%%y the Ms for identifying the

flow request; receiving fromthe RAN i nformation

speci fying at |east granted ararre rs andthe Fl ow
Relfuéstompigernregam prodyst o %}vﬂnﬁ) avhﬂ Fesgiyag operation from the
CORAN AR b QivdERA 369 eﬁ%@%&éﬁefgﬁ& IdElkftﬁﬁefr QM’ OfeRE: compnsmg

confirmation nmessagé al so conprising t eques

| clanapietition. of torralating fhetow Request Mdeptifiduwith dlse dssigned SR ID.

10, where the sending operation also sends traffic

filter tenplates (TFTs).

13. A method to correlate a service instance for a mobile station (MS), radio access

e

network (RAN) and a packet data serving node (PDSN) connection, compﬁsing:
receiving at the PDSN a reservation request message from the MS, said reservation
request message comprising a request for a certain quality of service and a plurality of
traffic filter templates; | \ ,
processing the request for the quality of service and generating therefrom bearer service
QoS parameters; :

sending a request to the RAN to establish a bearer based at least in part on said bearer
service QoS parameters, said request to establish a bearer comprising a Connection
Identifier; and

receiving an acknowledgment from the RAN , the acknowledgment comprising at least
granted QoS parameters, a Service Reference Identifier (SR_ID) and the Connection

Identifier.
14. A method as in claim 13, further comprising correlating the Connection Identifier
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12. A conputer program product as in claim10, where

the receiving operation fromthe RANal so recei ves an
wagzsisgeexdo Servi ce Reference Identifier (SR_ID)PCTmsdsnosiss

conprising an operation of correlating the Flow

Request ldentifier with the assigned SR ID. 13. A

TP by RN 61l Bl bR e e P S b epmprises e

da{e@u&%'ﬁd’éé%h@ﬁ’%ﬂéz’a@?'\') connection, conprising:
receiving at the PDSN a reservation request nessage

~fromthe M5, said reservation request nessage

B R @Pf?%eql}t Bty ity Liobin? Sattor (1) and o
PrREAS 3 casks NWwHRARESY), chfn 9%&%& iﬁgslﬁéan%% ﬁﬁg@ﬂprecmpt ofa

generating therefrom béar e VI ce par a
s eleskirmaficn regupsbimessage fibm @AMS (saﬂsrtmmn ralljes!:anessage comprising

o St o 2 Sepitl BAfrett Yeb s i PEFIEY b e Hier templates, for
a%fﬁéés‘éing%ﬁ'e@@é%ﬂ ﬁfrtthé)dihalli@ﬁﬂt s‘ef'sh&r and%@gerﬁﬁl@ﬂh&eﬁgmﬁﬂearer service

ow edgrment from thé RAN, the acknow edgment

cdlpb Péﬁaﬁ@t@% nhesns n’org?ﬁadm% r@@“ﬁaﬁ@rﬂﬁ&@ estabBshr & beager based at

ok 058y ISR L TR e OB R p s e

C QyBRtipritinith Cofrceliah IMatIFLE 1RO ANARS foP 'Becelvm%an acknowledgment from
Identlflerrecelvedfromthe RAN wi t hanR- P Updat e

meiBe RN stha acknevelpdenmny comarisingmp laasiegantpd QoS qaaeterns, a Service

( PRERI B R TSR e O R (B 2 Rai o

Access Network (RAN), conprising processing means

res on tO r Cel of a reservation request nmessage
ﬁ Egm@n cemm@axgég%anﬁé@%%g@ ating the Connection
|
OBt e K] 8P L S5

prmsm@et@esﬁqw&@bliﬂnﬁebh&muaI ity of service and
generating therefrom bearer service QS paraneters;
nmeans for sending a request to the RAN to establish a

begy, Arcolpwed pRford8 ﬁidubﬁaﬁ’éﬁltye%oaﬁkl@ng%’ih ﬁte?x%ﬁ&db@cememum and
QS pararreters sal d request "'to estab bear er

c mmp@mg@ragr@@nn&uquons theemediftiogrof Vdmh cvmm’ts afPacket Data Serving
r e[\clgd (1511981%] aﬁlk gor\{w.\'{og‘fcg nFart]ltonf(ﬁ\%? and a Radio Access Network (RAN),

comprising operations of:

responsive to receipt of a reservation request message from the MS, said reservation
request message comprising a request for a certain quality of service and a plurality of
traffic filter templates, processing the request for the quality of service and generating
therefrom bearer service QoS parameters;

sending a request to the RAN to establish a bearer based at least in part on said bearer
service QoS parameters, said request to. establish a bearer comprising a Connection
Identifier; and

receiving an acknowledgment from the RAN, the acknowledgment comprising at least
granted QdS parameters, a Service Reference Identifier (SR_ID) and the Connection
Identifier.
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the RAN, the acknow edgnment conprising at | east

granted QoS paraneters, a Service Reference ldentifier
wO3bslB)21and t he Connection Identifier. 16. A POBNS285/008158

in claim115, further conprising neans for correlating

t he Connection Identifier received fromthe RAN with

QLT e R R ———
Pr QAR BEUC,nreaReH Mehtisieh 8lleRd G CBERVART with an R-P Update

readabl e nedi um and ‘conpri sing program i nstructions

t Heesspgesant tontho RAAR ithth copprisasehardgaes éd edbeilinh e hdarg:.
Node (PDSN) with a nobile station (MS) and a Radio
Access Network (RAN), conprising operations of:

r ESP NGl dlBr REAINY a BlobAe 5BE6A INIK) AR GRS HocERIRAVS (RAN)

fromthe M5, 'said reservation regﬁlgst nessage

c ovgdrd prAckiel data siing nodeoPRSN)ecomprisiggal i ty of service
and a plurality of traffic filter tenpl ates,
processing the request for the quality of service and

gensfep! fof Gehdif &f TOW RIMEE meSayt 66 thE PPN ARiR shg i i
sendi gg a requgst to ?ﬁg RAN tggest ablish a befr%{esr g information

bapeeifiarg » desredignalitraf sonvicsdQuShutler flow rud & Ela@pBequest Identifier

p I ke t. t tablish a bearer
C%%%%ﬁ?&é’tggyﬁﬁoﬁ%%%%&?ﬁwéqq;ue hd receiving an

acksepl fod geditingr om! the RAN ifhdemaedd eydceRFERt least granted QoS
conprising at | east_granted S paraneters, a Service

RepEHRSIEE apd dhn Flpwdiequertdgntitiscendhe Connect i on

|8 e SO e BB SFAEL: i Bk, o o
Coeqest ¢confirindton nkisapge nleo ebmprisihp oo Flow FANeIdéntdRr,

R-P Updat e nessage sent to the RAN that conprises the
request to establish the bearer. 19. A nethod for

OOar ali o . . . . _
2201 oL ¥ 800 8 Ryl ERER o rcoive
c enpssighargSeruics Referémpe Identifien (SR _ID)drom dpUiRAN, freteagemprising a
to, t PDSN conprisi ng i nf tLLon specifyin

1SS BE T o F o Roneret R e ot Brastient) Snda

FI ow Request Identifier generated by the Ms for

i dentifyi ng the flow reguest;
21. A method to perform a handoff of a mobile node (MN) from a first Packet Data

Service Node (PDSN) associated with a first Radio Network (RN) to a second PDSN,

associated with a second RN, comprising:

sending a handoff request message from the first RN to the second RN; and

communicating between the second RN to the second PDSN aﬁd between the second
PDSN and the first PDSN to accomplish the handoff; where

. Quality of Service (QoS) information associated with the MN in the first RN is sent to
the second PDSN.

22. A method as in claim 21, Where the QoS information is sent from the first RN to the
second RN, and from the second RN to the second PDSN.
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a step for receiving fromthe RAN i nformation

specifying at | east granted QoS paraneters and the
woehas/Beqeest | dentifier; and a step for recei PCIAS2005/008158

fl ow request confirmation nessage fromthe PDSN, the

fl ow request confirmati on nessage al so conprising the

FI equest l.dent.ifier., 20 thod as i.n claim 19,

o BRI asy Bt 4E oheRe ther S i enRn 1356y o aft Of  Handoft

I ERE{UEESEM Bk S FbANAE R RN &RhBERNANAE dndeRtdaftio?th K- i

-O%&%romthggﬁﬁRAN, further conprising a stegtﬂ‘a%r a }Ponnection

covated Reqwast misssage SnRbg second RAe i the iseqondiRDPSNhe

assigned SR X 21. A nethod to perform a handoff of a

nmobi | e node (M) froma first Packet Data Service Node

( PRSM) magivaGisat 61dinds usthéd dosiprisad s@n@fﬁR%I‘ﬁQ%&S n%o?{\%' ftdtn fhe second
, conpri &ing:

second PDSN, associated with a second

s dfaPNgo shenseeint RNrasqpag o ReB £ pagectiondietphRedponsst me¥Nageo
the second RN, and communi cati ng between the second RN
to the second PDSN and between the second PDSN and t he

f i I 1A HEBNIte ieleRIPS | fﬁﬁhér'%@nﬁ)@i@ﬂl%fséﬁdjﬂ? ﬁ r(%‘ohsgﬂﬁwiﬁ&ltﬂrﬁm? fhe second

Service (QS) information associ ated wi
t RDPINite theriqeond R¥rms per of RR-Bdishate 1ex8hge. 22. A net hod

as in claim?21l, where the QS information is sent from
the first RN to the second RN, and fromthe second RN

t 6. Remsthod ad iR ah 28 witrék s iaforinatiéh & hPRomWhEFift PDSN to
the QoS information is sent as part of a Handof f
ReBREOnd g3 Nye fromthe first RN to the second RN,

and as part of a R-P Connection Setup Request nessage
fromthe second RN to the second PDSN. 24. A nethod as

i 27c Aamnathaad as fnuclhine 26,oxbmpe thei Qe Btidiatign as $BaPpdrt 6§one of a P-P
fromthe s§congﬁPDSN to the second RN as part of RP
Cbﬁ%ﬂ’é’@?‘?%’n qestmsriege e Edgkrdig mepsaggs hod as in

claim 23, further conprising sending a QoS policy from

the second PDSN to-the second RN as part of a RP

Upidate meilyxiagfein daim A6nwhéredheasedond RN sendd a RveCentebon Setup

information.is se f he first. PDSN.to )
e BN Bt Re R RSN B poraprisingeringade oty from the
QaScdrd FIDSRth € scEorRERIN a8 pait@F b RIP (RRABe@on®B i Response message.

29. A method as in claim 26, where the second RN sends a R-P Connection Setup
Request message to the second PDSN, ﬁuthervcomprising sending a QoS policy from the
second PDSN to the second RN as part of R-P Update message.

30. Apparatus to perform a handoff of a mobile node (MN) from a first Packet Data
Service Node (PDSN) associated with a first Radio Network (RN) to a second PDSN,
associated with a second RN, comprising:

a unit to send a handoff request message from the first RN to the second RN; and

aunit or‘um'ts to communicate between the second RN to the second PDSN and between

the second PDSN and the first PDSN to accomplish the handoff; where
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Connection Setup Request nessage or a P-P Update

nmessage. 28. A nethod as in claim 26, where the second
weies@msgea R-P Connection Setup Request nessageTs2d08008158

secondPDSN, further conprising sending aQoS policy

front he second PDSN to the second RN as part of a RP

Connection Setup Response nessage.. 29. A net ho S . in._.
o| Qg et Serpioed Qo feEian RS W@F@M&@%ﬁ“ is sentto -
thy&mgﬁgﬁﬁﬁﬁinessage to the secondPDSN, further

conpri si ng serndi ng aQoS policy fronthe second PDSN to
the second RN as part of R-P Update nessage. 30.

aratus to performa handoff aof _a bi | e node
ﬁfﬁmmr@wtas Ea%lm 3Qarheresbe @Q?énf%@gg?fpgﬁﬂ)‘t fhom the Hrst RN fo the

SSOSIRRC il nd Liha RAClBLURE IR 0 a second

assbci a a secon conprising: a unit
to send a handoff request nessage fromthe first RNto
the second RN;. and aunit or units.to conmmuni cate
LloRy

20PRaKaHIS asdp skt b Yheee B 1paeis Rattiof 2 Handoff

bet
S P ' [ . ;
AR o e Bt RIS oo Bp AP AR Pk o R-P Comnection
assh Reqastiinedsapd foidhe sedohé RN fosthe Ridond PRSN. to t he
second PDSN. 31. Apparatus as in claim30, where the
QS information is sent fromthe first RNto the '
S egog&%, BP0 (I8 32 SudiRe @08pfiding @ unfiGo $66PRDIIRMcy from the
32. 6%ratus as 1n claim 31, where the QS
i rdecombPDSN tb shesmeondBNpmmartaff RaP idondedtionfistupBesponse message.
nmessage fromthe first RN to the second RN, and as
part of a R-P Connection Setup Request nessage from
they %%%%%SPA\J thQIdiRE3 5 Baan cBiaphking 3 unfi3Bakad ¥ Qo3Spdlidy from the
claim32, further conprising a unit to send a QS
polecend PIPSMtoitle sseendh Gl athy® Updatiaesigas part
of R-P Connection Setup Response nessage. 34.
Apparatus as in claim32, further conprising a unit to
s e35d AppaRusPRlih Elith B0 whdie tiRagedihféBENon ds dednefismctha first PDSN to
RN as part of a R-P Update nessage. 35. Apparatus as
i rthe sedord BHSNshere the QoS information is sent from
the first PDSN to the second PDSN. 36. Apparatus as in
. claim35, where the QS information is sent as part of
on%s. AfpparaRisRis in claim 35, where the QoS information is sent as part of one of a P-P

Connection Setup Request message or a P-P Update message.

37. Apparatus as in claim 36, where the second RN comprises a unit to send a R-P
Connection Setup Request message to the second PDSN, further comprising a unit to
send a QoS policy from the second PDSN to the second RN as part of a R-P Connection

Setup Response message.
38. Apparatus as in claim 36, where the second RN comprises a unit to send a R-P
Connection Setup Request message to the second PDSN, further comprising a unit to

send a QoS policy from the second PDSN to the second RN as part of R-P Update

' message.

~ 39. A computer program product tangibly embodied on a computer readable medium and
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Connection Setup Request nessage or a P-P Update

message. 37. Apparatus as in claim36, where the
weoeeesrndoR conprises a unit to send a R P Connecriusznis/008158

Set up Request nessage to the second PDSN, further

conprising a unit to send a QS policy fromthe

secondPDSN to the second RN art qf ..aR-P necy i
SRS B R EURGE 8 PG AR T AL idsg PN from a
WhEFSR PLUG PRECERIINGIERPDSRY adsodfatdd with & #iél Fdls Retwork (RN) t
Coﬁlﬁlsgct‘ftl%n Set up Requethe rregzgge to the second PDSN, °
f ua sdvend PRYEN, iassaoiptal with b scoond AN, conuiSingoirictariohs ofn

the second PDSN to the second RN as part of R-P Update
message. 39. A conputerprogram product tangi bl yenmbodi ed
onéeneﬂig%&ao BedBEL HEMANE GANRIN & RS sioRd RANY and
instructions to performa handoff of a nobile node

(M\) froma first Packet Data Service Node (PDSN)

?,S[%qqnsof:ml aggt Jgeg@%{m% %&/%93; I{:I{?S%ORHJ dt%%kp\’l\g%cgﬂé Eﬁsﬁl\; gnt? betweeh ghe second
OPEHAN HAShE First PHIYN b RoRBNLPHE hhediL Sihef@ssage from
the first RNto the second” RN, and contuni cati ng

bet ween the second RN to the second PDSN and bet ween

h PDS . T PDSN i sh .
Lﬁgﬁﬁ%&%@pg’“@% |1]%1{19%8?t|1‘r§‘§s\§?%% e% E“Stg)%ﬁ% m g.tlhél[ei%gteRN 1s sent to
asfRGeatRPMERh the MN in the first RNis sent to the

second PDSN. 40. A conputer program product as in
claim39, where the QoS information is sent fromthe

firsty RN C N, .

b8 Ol RN s ] DR 060 st om
pafie fakt RN tattdakéordeRNeaid ids shgectidRN tbéhd secaid RDSNowhere the
the second RN, andaspart of aR-P _Connection Setu

ReQoSsnionuatienyis serianrg of adEmIRN Rgupsiancssass {smman, first RN to the
fugd GG REP gfl;& ésyaptg)f 9?{—9 LR R E’stfn{@% o the second RN
p rom d

sendi ng aQo I cy the second PDSN to tfie secon
. RN\tcathe parohd BDSK, RirtBencraspriing Sedpemtitesglocisé fimmsmggésending a QoS

koY Rrmabe Rpond PDSRL g R REE 38 paft oliR-TA Contiection Setup
COoRBM Frke er@yﬁ@@,"&ﬂﬂ?é’r}ﬂiri%gm 28)oSPolicEtindBe s¥oat DIt ESsecond RN

information IS sen
as part of a R-P Update message.

41. A computer program product as in claim 39, where the QoS information is sent from
the first PDSN to the second PDSN as part of one of a P-P Connection Setup Request
message or a P-P Update message, where the second RN sends a R-P Connection Setup
Request message to the second PDSN, further comprising operations of one of sending
a QoS policy from the second PDSN to the second RN as part of a R-P Connection Setup
Response message, or sending the QoS policy from the second PDSN to the second RN
as part of R-P Update message.

42. A Packet Data Serving Node comprising means for receiving Quality of Service
(QoS) information associated with a Mobile Node in a source Radio Network, means for
determining a QoS policy for the Mobile Node based at least in part on the received QoS
information; and means for sendling the QoS policy to a Mobile Node Handoff targef
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the first PDSN to the second PDSN as part of one of a

P- P Connection Setup Request nessage or a P-P Update
worssageic where t he second RN sends aR- P ConneeCramis2005/008158

Setup ' Request nessage to the second PDSN, further

conpri sing operations of one of sending aQsS policy

fr . RNa rt of aR-P . .
R RE L R PP ol e i i
pORadiy Network theugh an RIPRIM i@ doe@R@oNd RN as part of

R-P Update nessage. 42. A Packet Data Serving Node
conprising neans for receiving Quality of Service

i ' . ' d. (W Mobj | de. i
N R N NI
padtileast 6100 oftdR-PMOOhcetidip S etup Regsbit netdpt ot ARAP Uﬁr%ﬁkriﬁessage.

recei ved QoS information; and neans for sending the
QS policy to a Mbil e Node Handoff targetRadio

* cornt whPUSHE e RIRGEL, WA R AR R npomgtionis receved
R-feom heesduaaeR atdo Neoworkvia the tarfefRedi® NebiadR. Ser vi ng

Node as in claim42, where the QoS policy is sent as
part of at |east one of a R P Connection Setup

R , =P e v Packet .
era AP 3Gl Roll & RS RERAR, (08 prb@cifl received
i rffam it somrcei RadieNetwak via thntdrhe Renlic DetviRaldli o Net wor k
via the target Radi o Network. 45. A Packet Data

. Serving Node as in claim42, where the QoS i nformation
I $60 v, isi
o e S S spBirgipe pneans for
Pachding Baa sarSetrRadig NetheorkrQuatityrmnf Savivg (@eanmfémiation for a Mobile

( OO el PR o ottt Vrenek faskCeid o Wb Agndoffofthe

aMabifONoEE td3aditaroBERUED MNdthoAS 308 vieh FinM dindas the t i
Handof f of the I\/bbgiélpe Node to the target Radi ogElaS © target Radio

NaYQdsriRE seadiag oS infemasion mepeivsdtitom 2 sougest Ritio Netvodtdo a target

f ' .nformat.ion r ived fr 0 e

g R AT Ser o 1Y, AR B B ' GOt ot RENBRBS N from he
f dargeiePaiei Data Se¥if Plde Cvhérethd DRSicy & MaekihEDH least in part
the t arget  Packet Data Serving Node, where the S

0Tare fherQotammtion dernico Fisrigteet Ragkst Derisnvinadiodes

informati on sent to the target Packet Data Serving

Node. 47. A Radio Network as in claimd46, where the

Qd3. AnRatiodNdtworki & ineldimt 46, tWierd theg@dS information is sent to the target

Radio Network as part of a Handoff Request.

48. A Radio Network as in claim 46, where the QoS information is sent ;co the target
Packet Data Serving Node as part of a R-P Connection Setup request.

49. A Radio Network as in claim 46, where the QoS policy is received from the target
Packet Data Serving Node as part of a R-P Connection Setup response.

50. A Radio Network as in claim 46, where the QoS policy is received from the target
Paclget Data Serving Node as part of a R-P Update. '
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Radi o Network as part of a Handoff Request. 48. A
Radi o Network as in claim46, where the QS

wonbmrosetison is sent to the target Packet Dat aPS8EUSRMG/008158
Node as part of a R-P Connection Setup request. 49. A
Radi o Network as in claim46, where the QoS policy is

I egGeiV. f r R t LA Ser Wi Node_.a

et Ao b e a3 67 R n3E Wb ARBHE GRS Packet Data
NeSetick Naggle (ADSNY asRodftedhRl @ firfiRARSNRBYdrRYRNS to a second PDSN,
recei ved fr,gm t he target Packet Data Serving Node as '
passocigted with seprusk RNpaomprisieg:hod f or perfor i ng

ahandof f of a nobil e node (MN) froma first Packet Data

Servi ce Node (PDSN) associated with a first Radio

Nei st€)y for (E8Ming & héndoerRffesPRESM g8 $SACHB IR RW b1t second RN; and
second RN, conprising: a step for sending a handoff

request message fromthe first RN to the second RN,

. ' ' bet h N t o '
2 54 S B SO LR BT, DS BGETI  Revec
f iseadndFINNtand #ecRepPDSN tbhecdiaslinlific hatorewRdal ity of

Service (QS) information associ-ated with the MN in
the first RNis sent to the second PDSN. 52. A nethod

oty bR e QU fork AP ok AL i IRE et R semt o
t ¢he $eeos@PDSN. PDSN. 53. A nethod as in claim52, where

the QS information is sent as part of a Handof f
Request nessage fromthe first RNto the second RN, -

and, ASnfAsd ath oBiiR97, FRBRSES HBS gﬁg ki dRGY Y6t oS8 396 RN to th

fromthe second RN to the secon .
second RN, and from the second RN to the second PDSN.

53. A method as in claim 52, where the QoS information is sent as part of a Handoff
Request message from the first RN to the second RN, and as part of a R-P Connection
Setup Request message from the second RN to the second PDSN.
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