WO 2006/ 136895 PCT/ | B2006/ 001550 | A NETWORK Field of the invention 5 The
present invention relates to a network and in particular but not

excl usi velworepeaserext generati on network. Background of PEHBBZMNWRPon 10
A comuni cation systemis a facility which enables communication between
two or nore entities such as termnal eauipnent (robile or fixed) or other
comuni cati on devi ces and/or net i es and other 15 nodes associ at ed
wi th the conmmunication system Comunication nay conprise, for exanple,
comuni cation of voice, electronic mail (email), text messages, data,

mul ti - rediielandfsahen intlatdamruni cati on system may al so be used for
providing users with services, typically for 20 comruni cati on between end
users and service providers and for delivery of content data to the user
devi cgs. TAcCOpRERIcGAL | %Mﬁéﬁﬁtmr@désy aper af esndPwaekor dagceinwi th-a
given , standard or with a given set of 25 specifications, which set out
what t hepaafFioudasl et snot ac¥gdtenvals neant at ong&tangehewathprs shoul d
be achlggggorﬁor exanpl e, the standard specification may define if the
user or nore preécisely user equipnment' is provided with access via a
circuit switched path or a 30 packet switched. path or both. A

conmuni cati on protocol and/ or parameters which should be used for the
access t82C3IEBHRENP =iPRre typically defined. For

10

A communication sSystem is a facility which enables
communication between two ox more entiﬁies such as
terminal equipﬁent {mobile or fixed) or other
c?mmunication devices ahd/or network entities and other
15 nodes assocliated with the communication system.
Communication may comprise, for example, communication of
voice, electronic mail (email), text messages, data,
muiti-media and so on. The communication system may also
be used for providing users with services, typically for
20 communication between end users and service providers and

for delivery of content data to the user devices.

A communication system typically operates in accordance
with a given  standard or with a given set of
25 specifications, which set out what the various elements
of a system are meant to do and how this should be
achieved. For example, the standard specification may
define if the user Sr more precisely user eqﬁipment‘is
provided with access wvia a circuit switched path or a
30 packet switched path or both. A communication protocol
land/or parameters ﬁhich should be used for fhe accesé to
a communication system are typically defined. Fér
example, the manner in which communication should be

implemented between the user equipment and elements of



exanpl e, the manner in which comuni cation should be inplenented between
the user equi pnent and el enents of WD 2006/ 136895 PCT/ | B2006/ 001550 2 the
conmmuni catwormwsasedfk is typically based on a pre- defi ndl/HZAMNIAL i on
protocol. In other words, a specific et of "rules" on which the

conmuni cation can be based need to be defined to enable the user equi prrent
to 5 coﬁﬁﬁnl@@m@uml@ath@ﬂc@#ﬁﬁ@ﬂéatl%ntyyépéﬁﬂ&’ Qﬁﬁ?@nppw 2 t R&enet wor ks

can be d| %%dlﬂ(%ﬂﬂ%%lcﬁ) ?Qoﬁhﬁﬁ%c%hxed net d¥ﬁnﬁé?épd by g Pgtygrks

However , € ‘conver gence I'Xed an e networ
currentlypbenﬂgmsﬁaﬁd31M|smuldaﬂ\ﬂﬂ|wnmcmt@m@amdmmamloatlbndcea aeound t he
wor |l d such as ETSI_ (European . Tel econmunication Standard lnstltu e) in the

TI SPAN  PF&ErEL ARfshi catPondgahineft EPn&D2BS Ry e I Tt VFEREPERRE HPot ocol s

for éﬂvaegﬁﬂuNEEWQkaﬂg)tﬁ%oh%ﬁhunggg%lﬁﬁhb t&m.Ceneration Partnership
Project) and I TU-T (Telecomrunication Standardi sation Section of the

I nternational Tel ecommunication Union). The new network concept is called

NGN ( Next. CGeneration t wor_k rre Y, the cept .is b d on the
ING (IP kﬁFFI y(rediaPSub g?%%% cdg%AneFMork r%% y. %_1%nda?§§86d by

3GPP. Theatkyediasqd makicke neanveks emd SnadiSie hmtngoﬁ]wel opedevby, sever al
i ndustry foruns such as the MSF (Multi- 25 Services, SMAtChlng Forum and

MUSE ( MuFRE- W%@em@%ryvﬁ%?eilﬁ%, 88 FoRiile I5RFYREEH B the .
Eur opean.,; £pamk$$1 Me1dd LhanRLoposed %fhkrta%%wse sthEASriSsac S8R VI Ce

Pol ey bodies around the world such as ETST (European
Telecommunication Standard Institute) _in the TISPAN
(Telecommunication and Internet converged Services and
Protocols for Advanced Networking) project, 3GPP (Third

15 Generation Partnership Project) and ITU-T
{Telecommunication Standardisation Section of the
International Telecommunication Union). The new network
concept is called NGN (Next Generation Network).
Currently, the NGN concept is based on the IMS (IP Multi-

20 media Sub-System) core network already. standardised by

3GPP.

The fixed and mcbile conversion is also being developed
by several industry forums such .as the MSF (Multi-
25 Services Switching Forum) and MUSE (Multi-Service Access
BEverywhere) project partially funded by the BEuropean

Commission.

In the proposed architecture, there is a sérvice'policy
30 decision function (SPDF) which is a logical policy
decision element for service based polidy control. There
is also a resource and admission control function in this

architecture which for example may provide session



30 decision function (SPDF) which is a |ogical policy decision elenent for
servi ce based policy control. There 1is also a resource and adm ssion
control foav@eioen3dspsthis architecture which for exanpl PGRIBZHIEAPTIFR
sessi on WO 2006/ 136895 PCT/ |1 B2006/ 001550 3 admi ssion control and detern ne

whi ch network policies should be applied to a particular access. The
i nvent or 2AE3 SPABRAL | PR DY oBEsIGF BRUERE CHiFEnt INPTOLY oBBsRETeSs

architectyr gy gl fPatlbhsulhat, Lhe,probl,ens. as follows: no nmechanism
has been set ?o?edepﬁn?ng h8m1 Fﬁe policy gg%%ﬁgl function- SPDF finds the

appropriate resource adm ssion control function RACF for a particul ar
‘user. This refers to the push, function re the SP 10 pushe

i or mat FBR (R HACESS TRACBFGERER dTSUPCRTSt SLh 1o BRFFSOp&Yation is
used,s WhergpobbeaRAGR HieQuasts. | nfiar M+ ©nch198) t heeSRFobliens how does the
RACF find ?he correct SPDF. 15 The proposed functionality al so has

appl i cat#®n faldemsonsno ApecTReiappl haht peenf iRkt | SATI MSdEng WheN the
policy gdggi féoot‘?Llf}TJy““SEhBP%T%d%@i%e%Prn%quffﬁésf Ocrhdebggl]é}%g?ﬁée r.CeOtS.hgpd

may receive iI“cat’ron when resources are ~reserve rel eased.
functi onseseyratsadhes2opr avnted by unkee iapp | RAGH | Dow fainparohcuThe proposed

architecture als%?has edge roquters; such as border’ Filgate functions BG-.

A bor der¥32% eway" FtcEFORTS prlovi des PHESr E¥eC bEt he ¥ATERo (FAPEr net

prot@col gy sh&EaNSALELnEeNBhNS o knLatade, at & boundardn het yeesx ag: 25 access
networ k ‘and the customer prem ses equi pnment, between an access network and
a core nef wshle @ubbkt gpepnation is used, where the RACFEF requests

information from the SPDF, i1.e. how does the RACF find

the correct SPDFE.

15 The proposed functionality also has application. functions
AF. The application function interacts with the policy
decision function. The AF makes regquests for bearer
resoﬁrcés and may receive notification when resources are
reserved and released. Other functions may also be

20 . provided by the application . function. The proposed

| architecture also has edge routers, ‘such as border -
gateway functions BGF. A Dborder gateway function
provides interface between two IP (Internet protocdl)
transport domains. It can be ét a boundary between an

25 access network and the cusfomer premises equipment,

between an access network and a core network or between

two core networks.

Another problem with the proposed current érchitecture‘is
30 that n§ mechanism has been defined fdﬁ determining how
the edge router (e.g. the BGFEF) should find the SPDEF or
how the SPDF finds the correct edge router, depending on

whether a pull or push operation is used.



two core networks. Another problemw th the proposed current architecture
is 30 that no nmechani sm has been defined for determ ning how the edge
router . (ev@2006h8s8BGF) should find the SPDF or how t he BPDB2IHIESSE he
correct edge router, depending on whether a pull or push operation is
used. WD 2006/ 136895 PCT/ | B2006/ 001550 4 The prior art and in particular-
t hat rel &hiengptootheripr opdsetin NAYHImdtEonahagr chelaeing e tosueheas

described in draf TSl ES 2Xxxxv.l. | " T1 SPAN, NG\, f u el

ar chi tecPﬁP@osﬁgcé\{%\Er§%%ﬁl%l? |§r.8%%§£ﬁé}lr§ddr§§§%1 tqr:% s agglhggggfj The
concept gqf, theaAF and 1t hesedgasautier: knaw NYIBeAN tNEN usenthéosaie PDF
(policy. decision function) has been addressed in the 3GPP I M |,

speci i carichateetugefullecanken (29 ¢ t REVPSY| SWiesy Mely. 29RECSit hBrPsati on
token5 usggshﬁr bi ndi ng the control plane and the user plane carries the
address of "the PDF fromthe application function to.the user equipnent in
a session establishnment nessage. The user equi pnent sends the address to

the ed ter in 15 the PDP_(Pagket dat t acol  ext o
acti vat1 SHPMSHPARRH 13 TS SABe™ T Font P TR s es & FoBpEPat i on

towards {,hg POF. Howevemnpr hepoauthorisat s Dent okercwaippipachs sbesdesirabl e
in the NGN context as it would require a"3GPP specific SIP (Session 20
I ni tiati eddpessedolin neletiarfEm iIMS ookt At HPanécand RRkl NeRS€erni nal s.

't oyl dal §9, 1 eal 18 W mpehagh sl osbianapiddie,lokeRotn the
use\r,\?{gl ane. %%Edaﬁi%%%fﬁ?g?wgﬁé use %fga tol%eﬁ wouﬁd not bring any
binding the control plane and the user plane carries the
address of the PDF from the application function to.the
user eguipment in a éession establishment message. The

user equipment sends the address to the edge router 'in

15 the PDP {Packet data protocol) context
‘activation/modification message. The router then uses a
pull operation towards The PDF'. Howewver, the

authorisation token approach is wundesirable in the NGN
context as it  would require a” 3GPP specific SIP (Session
20 Initiation Protocol) mechanism in the control plane and
the NGN terminals. It would also require some new
mechanism to transport fhe token in the user plane.
Additionally, the use of a token would not bring any
advantage over other alternative binding mechanisms when

25 a NGN access is used.

Summary of the Invention

Tt is an aim of embodiments of the present lnventiocn to

30 address one or more of the above problems.

According to one aspect of the present invention there. is
provided a network comprising a first network function

having an address, & second network function reguiring



advant age over other alternative binding nechanisms when 25 a NGN access
is used. Summary of the Invention It is an aim of enbodi nents of the
present i wenticapsssd 30 address one or nore of the abovRCHIFHIARESSH
According to one aspect of the present invention there.is provided a
network conprising a first network function having an address, a second -
net wor k §nicta@dreegui of ngt MO 200641 36895+ | B20C61I 004558 Bhihé address
of the first network function, a third ,network. functi rr to insert
the addre@sve¥kt FENGHiO ABEFRBPRAF (hfct ToneT ht 508 ﬁ%é%ggas éﬁgggg?ourth
network fFUncti ofigaid thidsk 16 Worde J urct hes sageangeddt 0a5 sendtisai d
nmessage to- said fourth network function and said fourth network function
i s arrangedveok eRunatiosai ¢aisdddihdss edveekd TuRetaot x5 3 89¢hetecond

t k f ti 10 A i '
Pﬁvgﬁ{iO%eg$ﬁ§%§ﬂ%smSPgéggggtggﬁ%qﬁgrig?%ﬁgiion ¥0H{8§gh?%l§%ei§?§brk, sai d

networ k fimet Eenranr arged 1o fuseriomnisaddresgedf to fextstanet aBLR function
into a nessage and to send said nessage to a fourth netéork EHQ%Eion. 15
Accor di mRELeEaRot G a8PRedt bhet hddpFesenttP nvERti oRCCYREr e“F5"BFovi ded a
network function, said network functi-on being arranged to receive a
message froma third network function conprising the address of a first 20
networ k -function, "said network function being arranged to extract said

addrl%ss Z?ngggjr_]ggt hc% agdrf%srsclr}eq_’ aa%S&éBQdof the present invention
| there is provided a network function for use in a
network, said network Zfunction- arranged to insert an
éddress of a first network function into a message and to

send said message to a fourth network Ffunction.

15 .

According to another aspect of the present invention-
there 1is provided a network function, said network
‘function being arranged to receive a message from a third
network function comprising the address of a first
20 network function, said network functioq being arranged to
extract said address and send the address to a second

network function requiring the address of the first

network function.

95 According to another aspect of the present invention
there is provided a method of providing an address of a

" first ‘network function to a second network function
regquiring the address of the fifst network function, said
method comprising the steps of inserting by a third

30 network function  the address of the first network
function iﬁto a message, sending said message to a fourth
ne£work function, extracting, by said fourth network
function, said address, and sending by the fourth network

function the address to the second network function.



network function requiring the address of the first network function. 25
According to anot her aspect of the present invention there is provided a
met hod of wio 200634395 an address of a first network functBEHIBIPODILSEond
network function requiring the addreds of the first network function, said
met hod conprising the steps of inserting by a third 30 network function .
the address of the first network function into a nessage, sending said
nmessage to a fourth network function, extracting, by said fourth network
function, said address, and sending by the fourth network function the
address {eithe geeeengdrashwerkdbaRehiyan. WO 2006/ 136895 PCT/ | B2006/ 001550 6
Bri ef description of diawmngs 5 For a better understanding of the present
invention and as to how the sane may be carry into effect, reference wll
now ) AV a i LROsnHEN whi ch
Froure 16kon PRe g (R o | TP e R Ing. 10 etn eabodyi ng

t he presept Howeoki chewssme anSPDBe reapury e$ndoRAGH exldr esSLecFrgaRe 2 shows
the signalling in the case, enhodying the_ i nventi.on wh t C ection is
mobi | e t Bihibnaf@¥ aftf (RSP reHngegfthgxﬁﬁEﬁfhddﬁggg; Eg F?égre 3
shows thgcégﬂggh?&ﬂg,dggwggggngntngighesent i nvention, whéere the edge
router requires the SPDF case. in a nobile originating case; Figure 4

shows thBighgralli sgovenbeyi ig atve lpreseht 3 niokil6h, oFA9thetihde where
the ﬁpnngggéonéﬁ%SHyyﬂéa the present invention where a SPDF

requires a RACF address;

Figure 2 shows the signalling in the case embodying the
invention where the connection is mobile terminated and

) the SPDF requires the RACF address:

15 Figure 3 shows the signalling, embodying the present
invention, where the edge router requires the SPDF case
in a mobile originating case;

Figure 4 shows the signalling, embodying the present
invention, in the case where the connection is mobile

20 terminated and the edge router requires the SPDF address;

and
Figure 5 shows a RACF architecture in which embodiments

of the present invention can be incorporated.

25 Description of preferred embodiments of the invention.

In the following embodiments, mobile originated refers -to
sessions or - connections which are initiated by ‘user
equipment which may be fixed or mcbile. Mobile terminated
30 refers to connections which are made with user equipment
but which are initiated elsewhere. Again the user .

equipment can be fixed or mobile.



20 term nated and the edge router requires the SPDF address; and Figure 5
shows a RACF architecture in which enbodinents of the present invention
can be i nowopacas@ds 25 Description of preferred enbodi nRGEEB28§6/00KE0
invention. In-the follow ng enbodi nents, nobile originated refers to
sessions or connections which are |n|t|ated by user equi pnent which may be
fi xed orGﬁnBlrIaélYNbb”Ch@ t g et ePTB0 thef edd 153 cHRvEOrKon3 L WAERRr are made

cui pront G Bt isted St YR8 Sobe/ Taeaest et E3000r OO 1ok 7

CGeneral | g, Eh&sa@drcﬁsa%soflst Heskirttetd met workeelhenentlenehereatedents required
by anot her network element, element B. This address is inserted by a
netvvork € efntd RYRHRFRL €2SFRIG BFOF@@oﬁaQr?@SS%ﬁ%“‘?POV@%% abBE° ¥ Rnspor t ed

through byfhat, et yor ke?!eﬁ@ﬁﬂt 1.8 Retwerk eéféﬂ’éﬂt Cot hafa tknpMswst he

reqwred address. Network element C nmay be the same as network el enent A
The requthedraadgdum issldmassact étetWanm @hemsngnéil Imaryg beesshgyes@ypea furt her
net wor k el enent and.f orwarded t netV\ork el enent
10 Bt HAE PERYPFLS ST as. TRt hOrR LEr et Ty be e Sk as o
di ffer entrém Aakwerkmeleragt mBssAgewblyl defgeisics bl@éittleﬂr]t hel ameet det ai. | ed

enbodi nents bel ow, rh_’gendl ng on, for exanple, limtations caused by
the useceheBanRtt P et d%m%i’fﬁ)‘f%dsot(? ntBepadainEd oL RN bma? LAERRE of the

protgcol g bytglg% ifrgcgirte o d §5re§gerrerﬁetwoﬁc netwerk ¢ empptpL, - the

address nay erent ways. For exanple, the address may
the same as or different to network elament B.

As will be described in the more detailed embodiments
below, depending on, for example, limitations caused by
15 the used security methods and also in dependence on the
awareness of thé protocol by the inserting network
element, i.e. network element C,‘ the address may be
ingerted in different ways. For exam;ile, the address may
be inserted only in certain messages in certain protocol
20 level. For example, the mnessage may be inserted in a
session establishment message such as SIP INVITE or SIP
183 RESPONSE. Alternatively, the address may be inserted
on a continuous basis in a certain protocol 1e;<fel, for
example 1in the IP level.
25 _ N
Reference 1s now made to figure 1 which shows an
embodimen'{: ‘.whe‘re the j-_ns.erting element, 1.e. .network
element C is SIP aware and the security solution is not a.
limiting issue. The embodlment shown in Figure 1 relates
30 to a mobile originating case.
Figure 1 shows the signalling flow between user equipment
40, an IP Edge element 42, a SPDF 44 and an AF 46. In
this embodiment, the IP Edge element 42 corresponds to



be inserted only in certain nessages in certain protocol 20 |evel. For
exanpl e, the nessage may be inserted in a session establishnment nessage
such as SWR bddvhIdEYDr SIP 183 RESPONSE. Al ternatively, RERIBIN$OBES0 ey be
inserted on a continuous basis in a dertain protocol level, for exanple
inthe IP level. 25 Reference is now nmade to figure 1 which shows an
enbodi nemetedte alismams & tvingl B et AF| ebemenst dbr IcoreespentsCtios S| P

avare and, {08, Secunich 3ol Wion $rRot Jondim 4ing J354e, Jhe_egRodi ment
shown in"Figure 1 relates 30 to a nobiTe originating casg. . Figure 1
shows t hexetiwgmdl lelrmefdto® betileen tiserRROEI prent shébn)arokPeEdgadel enent
42, a SPDF 44 and an_AF 46. In this enbodinent, the |IP Edge el enent 42

cor r espoids MG ABK2 686 EF6885 PCT/ 1 B2006/ 001550 8 network el ement C.whi st
the AF elenment 46 corresponds to network elenment D. SPDF el enent .44
corresponds to- network elenent B whilst the RACF (not shown) corresponds

t o net woFkugl enERF A445 T@eirSPDIEh44 RBQHI raskindss RACHtmidsessiofhe

session _establi t signalling w e transport.ed.through t access
net wor k 3?@%%?%Sﬁ@%ﬁ?dgﬁﬁﬁgﬁ%%¥g9ﬁ%%%%rE?-ﬁﬁgn Qﬂﬁ%ﬁﬁré#%?%ﬂ%l?ﬁﬁg flow -
t akes pl acees30 hatsdbep Stlemsnt N\ichzrssage: | soaent nktegrikhe ¥hed40-to I P
Edge 42. In_step S2.the_ RACF address_ is set in the service request
followlng signalling fiow takes place: :

10
In step 81, an INVITE message 1s sent from the UE 40 to

IP Edge 42.

In step 82 the RACF address is set in the service request

15 message by the IP Edge element 42, in this embodiment in
which  the uéer equipmént is originating - session
establishment. The IP Edge element 42 is controlled by
the relevant RACF.

20 In step S3,. the INVITE. message with the inserted RACF
address is sent to the AF 46.

In step ‘S4,. the AF 46 extracts the RACF address from the

message.

25 ‘
In step S5, the INVITE message 1is forwarded to other

network elements (not shown).

In step S6, the AF 46 serids the RACFKF address to the SPDF
30 44 typically in conjunction ‘with session related

parameters for authorisation purposes.

In step S7, session information 1is received by AF 46

which is sent to UE 40 in step S8 by the AF 46.



15 nmessage by the I P Edge elenment 42, in this enbodinment in which the user
equi pnent is originating session establishnent. The | P Edge el enent 42 is
cont r ol | eV poo6tiHES9F el evant RACF. 20 In step S3,. the | NRCTVEB209493438e Wit h
the inserted RACF address is sent to%he AF 46. In step S4,. the AF 46
extracts the RACF address fromthe nessage. 25 In step S5, the INVITE
nmessage is forwarded to other network elenents (not shown). In step S6,

the_ AF 4&1:3%@1% ltdh%eRfAégJ: .T.aéj %é%dtwghgpes’l?gg:sgsoca%a' & PL& Jcé/d' Ind
conj unction "W th 'séssi refated” paranet’érs for authorisation purposes. In
step S7, rggdsiced brf eremt iSO vWiereodie/ il Afdééss whs chens sentheo U. E 40
in step S8 by the AF 46. WD 2006/ 136895 PCT/ | B2006/ 001550 9 it should be
appr eci aPE8Et Kt ExsEp G AR BE GRS SIRF FEHRERIZBYISFEPE5dRhere the
RACF addresshst$spt to the. SPDF 44 when the AF 46 updates for exanple
authorisation 5 information. In step S10 information is sent or pushed
fromthe SPDF 44 to the I P Edge 42. 10 Reference is now nmade to figure 2

whi ch shaws sim.ar, scenario tq that .shown_jn figure 1 but t he case
where “CRE stgat1 B aEEREET o8 s dror e SbPPEPEEr et dee a8 e
where the4sesstps B eafabhpshed with the user equipnent but is not
initiated by the user equipment. The 15 sanme el enents as shown in figure 1

are shown in figure 2
10 Reference is now made to figure 2 which shows a similar
scenario to that shown in figure 1 but for the case where
the signalling .scenario is for the mobile terminated
casé, i.e. where the session"is established with the user
equipment but is not initiated by the user equipment. The

15 same elements as shown in figure 1 are shown in figure 2

and are referred to by the same reference numerals.

In step T1l, the AF 46 receives an INVITE message from
other network elements (not shown).

20 -
In step T2, the AF forwards that INVITE message to the UE

40,

Iﬁ step T3, the session progresses from the UE 40 to the
25 IP Edge 42.

In step T4, the IP Edge 42 inserts the RACF address into

the session message.

30 In step T5, the message in which the RACF address has

been inserted is forwarded to the AF 46.

In step T6, the AF 46 extracts the RACF address.



and are referred to by the sanme reference nunerals. In step Tl, the AF 46
receives an I NVITE nessage from other network el enments (not shown). 20 In
step T2, ™e206/18@Par ds that | NVI TE nessage to the UE ROIVIBZR0&408350T3, t he
session progresses fromthe UE 40 to tlhe 25 IP Edge 42. In step T4, the IP
Edge 42 inserts the RACF address into the session nessage. 30 In step T5,

t he ness&gepi A WeiockesheonRACEcagdrddy as stsgeFTi-nserted is forwarded to
the AF 46. In step T6, the AF 46 extracts the RACF address. WD 2006/ 136895
PCT/ 1 B2006/ 001550 10 Step T7 corresponds generally to step S7. In step T8,

the AF 46nsesdspt aothet SPDRM446hesRAGE taddiless Seimen the ke Updares t he
aut horisation 5 information. St%ﬁETQ,corresponds generall&,to step 510. It
shoul d beddppeeéci atdent hat-heénbodifirent éPEatehe pEBSent 2UEHOFAFEAELPBN can

equald y the access network elenment controlled by the RACF is
mA@@%&@%&ﬁm HG (home gateway). Similar, signalling will take

pl ace' where the SPDF 15 requires the edge router address. The edge router
may for exan%Ie be a GGSN (Gatewaﬁ GPRS % enerﬁb packet radio service)
support Hb8B) I9TRPETFPPEAS FPBRTEHe YerSodimnt t'shown in. figures 1 and 2
in that, that the edge router, address is inserted in the service request

nmessage by the _
It should be appreciated that embodiments to the present

10  invention can equally apply where the access network
element controlled by the RACF is an AN (access node) or

HG (home gateway).

Similar signalling will take place where the SPDF
15 requires the edge router address. The edge router may for
example be a GéSN {(Gateway GPRS (general packet radio
service) support node). This differs from the embodimenf
shown in. figures 1 and 2 in that, that the edge router
address is inserted in the service request message by the
20 edge router itself or another element on the‘path that
knows the address of the edge router. In other words, IP
Edge element of figures 1 and 2 is replaced by the edge
router in the signalling flow and the address in question
is that of the edge router.
25 ‘
Reference is now made to figures 3 and 4 which show the
pull - case, that is where the SPDF address is required.
In particular, figure 3 will now be described where the
session is initiated by the user equipment and in which
30 the edge routér requires the SPDF address. The edge
routexr .may be a BGF (border gateway Zfunction).’ In
particular, figure 3 shows the signalling between the UE

40, an edge router 48, the SPDF 44 and the AF 46.



20 edge router itself or another elenent on the path that knows the
address of the edge router. In other words,| P Edge elenent of figures 1
and 2 i s me@hkassskshy the edge router in the signalling PCBUB228HPHLTTE
address in question is that of the edye router. 25 Reference is now nmade
to figures 3 and 4 which show the pull' case, that is where the_SPDF
addr ess e rsmp rbd, . the Par t40cwends faguddVITH [MesrAdeeAetREi HED -wher e
the session is initiated by the user equipnent and in which 30 the edge
router rééuires t he. SPDF address. The edge router may be a BG- (border
gateway function). In particular, figure 3 shows the signalling between
the UE 40, an edge router 48, the SPDF 44 and tge AF %g. WD, 2006/ 136895
PCT/ | B2008/60 T80 T EL e ghasicef- SAISE P UEE2® BBndS &R PROPFESHEYSEde to the

AF _ .46, ' NV SSATE 1S 38Rt 2By the AF 46 to other element 5 _
netmo?ksnfﬁgk§ésoﬁﬁ%ﬁiEggteg &?.slngstep A3, the AF46 determ nes or selects
the SPDF for the session being established. This nmay for .exanple.

i nvol ve signalling._as_sho [ t.ep A4 between t-he AF o] or- nore
SPDFs 4417 r?fset-‘?épgi& t?‘ﬁe@ééi%ﬁ? ee%soﬁn@etl%ec% @gégms%gg r%g)é:ssi on
messages +fe0Msiha jeihebaiahwokktebenents . (N@hisshaay) . b | kxstpfeAd, the
AF wi Il insert the SPDF address in an appropriate nessage bound for the
UE. I n thevedse ofigpalling as shown in step A4 between he AP and .

10 one or more SPDFs 44,

In step A5, the session progress and the AF receives
session messages from the other network elements (not
shown} .
15
| In step A6, the AF will insert the SPDF_address in an
appropriate message bound for the UE. In the case of a
mobile originating session, this address may for example
be inh a session establishment message bound for the UE.
790 This message is sent to the edge router 48 in step A7

from the AF 46.

In step A8, the SPDF address is extracted by the edge
router.

25
In step A9, session messaging is sent from the edge

router R48 to the UE 40.

In step Al0, the edge router 48 is able to use the SEDF
30 address to pull information from the SPDF.

In this embodiment, network element A corresponds to the
SPDF. The edge router corresponds to network element B

" and D whilst the AF 46 corresponds to network element C.



nmobil e originating session, this address may for exanple be in a session
est abl i shnent nessage bound for the UE. 20 This nessage is sent to the edge
router 48 wo2ea60p688Y fromthe AF 46. In step AS, the SPRSI/HHAPENESS)s
extracted by the edge router. 25 In d2ep A9, session nessaging is sent
fromthe edge router A48 to the UE 40. In step AlLO, the edge router 48 is
able to use the SPDF 30 address to pull information fromthe SPDF. In this

enbodi ment, network el enent A corresponds to the RPDE. dg out er
cor r espoRELSEETNE witk EP¥meMAYs gﬁd %LﬁHFFst thgﬁﬁgﬁ46gg§ﬁ§esgg%ds to

net wor k %H Aty 1 Gg, W ARG/ 36890y RET/ 1820964082 b50shdidn Rehefégagei s now.
made to figure 4 which shows the signalling, corres ondigglto t he scenario
shown i n ¥ ilgute widnsut thlereeshion 48ssiheh i8ifotaiaq t PEt dd%yYERE user 5

equi ppent, i..e. .S nohile t N3t ed. iR step 31,. the AF 46 receives an
INVITEEnéﬁgﬁﬁgmﬁf’f%d%r gﬁhgﬁﬁkggﬁorrvélghents, not: shown.-Steps B2, 33'-
and B4-. correspond generally to steps A3, A4 and A6 respectivel.y.. 10 In

particul ar, SPDF address is inserted into a E__nessag ich is sent
in step @91ﬁ$aﬁhé¥bug%h$oﬁFeﬁ%4§?06§F@6 é%l2@*@%&%0%3?56%%egﬁrﬁ§8po step
AB. 1N SLRRPer3Te@dfork N¥h LRIRSSAGR 1 SsB8Hh . bysddies edgp mautend 484t.0. the

UE. In step B8, the session progresses between the UE 40 and 15 the AF46.

In step BOrrespohdr geessiadil ymess fjeerarks seht pRrEnPAFrggpectively.
10 In particular, SPDF address is inserted into an INVITE

message which is sent in step B5 to the edge router 48.
Step B6 corresponds generally to step A8. In step B7, an
INVITE message is sent by.the edge router 48 to.the UE.

In step B8, the session progresses between the UE 40 and

15 the AF46.

In step B9, further session messages are sent from AF 46

+p other network elements (not shown).

20 In step B10, the' AF 46 sends updated authorisation

information to the SPDF 44.

In step '‘Bll, the edge router 48 pulls information from
the SPDF 44. This is from the SPDF identified by the

25 extracted- address.

.In the arrangement shown in figures 3 and 4, the edge

router can be replaced by a BGF function.

30 It should be appreéciated-that similar signalling will
take place where the RACF or Edge router requirés the

SPDF address.



to other network elenents (not shown). 20 In step B10, the AF 46 sends
updated authorisation information to the SPDF 44. In step Bll, the edge
rout er 48 wwmibdos/13espdrmati on from the SPDF 44. This is fRGHD2PLs/0SPHEF
identified by the 25 extracted addred¢%. ,In the arrangenment shown in
firgures 3 and 4, the edge router can be repl aced by a BGF function. 3 0 It
shoul d be[naptpreecscairedrlo tdletwisi | &igsicgndl, | ithg widde raewker pfBcéswhere the

EéTC}:I ggoé@% rf@éo%yl§ %IiﬁsEé%%nﬁieg‘egﬁo%&ess V%gg%%ﬁ%ggg §857 router 48

is replaged bypthas-| B1Edgst el gremhe 48ackn tdi @1@@1@@@ nept AF t he SPDF is
element A, the RACF is elenent B, AFis elenment C and |IP Edge 42. is the
el enent BléBewheR ehd AP ﬁdgesélzeétse&h@r cdererfi Hed the SPDF or-the -
session being. e etabli.shed,” the AF sets the SPDF address in a session
est abl i shment / acknowl edgerrent message bound for the. UE, :depending on
whet her igheni Scle APbhke Jsﬂel(mﬂgecmabmngiedreminmbi teet &biiFhatedtbase

respectively. The session e i sh gha I | ng e_transported
t hrough' SEHE 188c &5 Tt ok & j:’r%ﬁ% de & r’?:'%s eTh#mgcég%eﬁ tvvork .
el ement gonty okieeh by EB%abéh%%ﬁ%ht%@&nowh@dg%&@mﬂ anddead® Bdgadel enent

extracts the SPDF address 15 fromthe nmessage and forwards the address to
t he RACFforTh&hRACHEan dependitndaddpess whetpgrl ildF ork@t i ®n- PPBMLEhe 'SPDF

eithﬁd dBEe%Ek¥t°r Vla the hﬁﬂgqgg %E&%E%EtédAgggge' respectively.
The session establishment signalling will be transported
through™ the access network element towards the UE. The

access network.element controlled by the relevant RACE,

for example the IP Edge element extracts the SPDF address

15 from the-ﬁessage and forwards the address to the RACE.
The RACF can use the address to pull information from the

SPDF either directly or via the .IP Edge element. Again,

the IP Edge .element can be replaced by the AN or HG

dependent on the network in question.

20
Further modifications will now be described.
In the' folléwing examples, the inserting element i.e.
element. -C does not ‘need to be 8SIP, or more generally
25 higher layer protocol, aware. This case also "1s - not

affected by transport layer security TLS which is being
discussed in TISPAN .and. 3GPP Rel=7. Iﬁ these embodiments,
a lower layer protocol 1is wused for transporting the
required addresses or - more generally the required
30 information. In this embodiment, the IP level is used as

a lower layer protocol.

Tn .this following example, i.e. the push case, the SPDF.
requires the RACF address.



the I P Edge el enent can be replaced by the AN or HG dependent on the
network in question. 20 Further nodifications will now be described. In
the' foll ownepeag@apl es, the inserting elenent i.e. el REHIB2@HEBE not
'need' to be SIP, or nore generally 2% higher |ayer protocol, aware. This
case also is - not affected by transport |ayer security TLS which is being
di scussed in TISPAN. and. 3GPP Ref-7. In these enbodi nents, a |ower |ayer’

protocol js used for transporting the required.address eneral |
the requif&d SFF bt don: ST i§l%ﬂ%gg?rﬁéng’ﬁ he ng%fé%?g?égﬁged as g

loi ter |EM%BU%EQtQﬁ@|“access' hacibi-g felkowhtg exaapte, the. theepush
case, the' SPDF. requires the RACF address. WD 2006/ 136895
PCTR1320061801550 pos41phy géastbaiaseyBl PiARBALIBAgRAPERHE WA Sbe
trangported through the access network el enment towards the core network,
possibly via their own signalling pipes/tunnels... 5 Accordingly, the RACF
addr ess pacsetinglihe the MATHcatidrésanss d4nt ahnatbessIhepwoERcelenent

controlled by the RACF. This may be for.exanple an |P Edge e t,. an AN
el enent 6FaMESel Rfefl FRCERR CSTEGHE aﬁlﬁﬁggt h%or%r%]dﬁer%s%ﬂcagﬁge .

transporggdpl n the ORtdPNse fiek dsxangdibnanan sl By asiemenian &xt BNSi on
header. 1f provided, an NAT-PT (network address translator-port .
transl at et pmehémenr G apgededst weenl® héhep £age femsit 5 4an8R8PDF can

tranﬁfatgd&?%skp¥ﬁﬂ99&£99r§§é§8£té8 Eﬂp‘éﬁQGOptions fields and in

an IPvE case in an extension header.

If provided, an NAT-PT (network addréss tfanslator—port
translator) element arranged between the IP Edge element
15 and SPDF can translate the IPv4 option header to the IPvé6
extension header and vice versa. . This would only be

required where both versions of the IP protocol are being

used.

20 When the AF receives the session  establishment
signalling, the AF would extract the RACF address fraom
the IP frame. - When the AF later contacts the SPDF
typically to send or .push session related parameters fox
authorisation purposes, the AF sends the RACF address to

25 the SPDF. This ié similar to the scenario described for
example in relation to figure 1. However, in figure 1,
SIP signalling is used. In this modified embodiment, the

information is included in the IP. level messages.

30 : The -following scenario, the SPDF requires the edge router
address. The session establishment signalling will be
fransported through the access network elements towards
+he core network. - Thus, the edge router address is set

in the IP pfotocol frames by the edge router itself or



extensi on header and vice versa. . This would only be required where both
versions of the I P protocol are being wused. 20 Wen the AF receives the
sessi on esvabbicgbesemnt signalling, the AF woul d extract PEGBRIRAGUAIMr ess
from the IP frame. - Wien the AF |atdf contacts the SPDF typically to
send or push session related paranmeters for authorisation purposes, the AF
sends t hgnRAREraddeasstt @n2thich@aSPDREhalhilsndws siimé | addtess hefsthaari o '
described for exanple in relation to figure 1. However, in_fi ure 1, SIP
signal | i 8g9fs d<B¥&ECTn t hi SR 1 FRE erﬁﬁgdi hERE - ERe eﬁﬁ% or?’r%?g%ﬁ is

| ncl udedyLpapheshRcheveli ABssangs. 3 afestoldomi nhocense i southe SPOF
requires.the edge router ~ addreSs.. The session establishnent S|gnalllng
will be afidaasporfimdn t bhoudh tiramecesdhest work AFendftar t 6@BFASTSt he core

net woy k. . Thus e edge. router ,address;i s se h.N . P_pr frames by
t he get?%ut%?ﬁgtseF?p%?a 2006/ 5CHéT%P§?00%?SS%§%O E%ggg%gther '

el enent ga-thetpakh that akoovs: shei addpespafes hethedge roands . thhen the AF
recei ves the session. establishnent signalling, the AF extracts the edge
rout er %@@@e@@uiﬁénﬁﬁﬁéeﬁp.tPrﬁﬁ%.Sﬁﬁgn the AF |ater contacts 5 the SPDF,
typically to send or push session related paraneters for authorisation

purposes, the AF sends the edge router address to. the SPDF. It shoul d be
appr eci atedshbaftldt e adyuvies siceret | Osatahhle abtyeamsiarer $3/li G38uBfly or in

com =t LSBT AT, & SAIOLD; FERepLn (N agsfiLeshure. one
a combined case in the NGN architecture, one of the
elements, for example the edge router/BGF needs the SPDF
address for .a pull operation 'and the SPDF needs the
address of ‘another element, for example the RACF to push
15 information to it. In thét case, two of the relevant-

procedures described above could be used.

Reference is now made to figure 5 which shows an RACF
functional architecture in which embodiments of the
20 present invention may be incorporated. This is as
proposed by ETSI for the TISPAN .architecture. User

equipment UE 2 is arranged to be connected to a home

gateway HG 4.

25 The home gateway 4 is connected to an access node 6 and a
. CDCF 30. The AN 6 is connected to an IP Edge node 8 and
+o an A-RACF (Admission-Resource and Admission Control

Tunction) 28. The CDCF 30 is also connected to the A~RACFE

28,

30 =
A network attachment sub-system 32 is connected to the A-

RACF. The A-RACF 28 .and IP Edge element 8 are connected
to a first service provider network 10. The service

"provider network 10 has a SPDF 14, an application



address for a pull operation and the SPDF needs the address of another

el ement, for exanple the RACF to push 15 information to it. In that case,
two of thave ed0eit3aps procedures descri bed above coul d bePUEERFE{BPence i s
now nade to figure 5 which shows an RACF functional architecture in which
enbodi mrents of the 20 present invention may be incorporated. This is as
proposed fundEES f G¢F.t Hies TISRAN @nchhtBEFur eccesér begdepmedeteray is

arranged to be connected to at.ewa 5. Th one eway 4 is
connect ef WGP actess Bﬁe]%%%&é ng)éF eéd-!}l'%l#ee(%Nt%— ?ggboﬁﬁﬁg‘;ﬁled to an
| P Edge ngde 8 and Ay ARAGE dAdEEsidtRasaurseEDRnd Adni ssi on Contr ol
Function) 28. The CDCF 30 is al so connected to the A-RACF 28. 30 A network

attachnment sub-system 32 is connected to the A- RACF. The A-RACF 28 and I P

Edge elenent 8 are nect j esyi e RREYhJIeLvAeLWar k-10. The
servi ge oV der snee%Q;\A}}O”Cf{ %"%%&s)e% i%%@ﬁ%,%n appl i cation 20061136895

PCT/ | B20G%/F0 Q%0 cctf Satnicdn doodAfer 16omindo AnfdnBGEonc d8ss abSEBEr Zfat enway
function 12. The | P Edge 8 is cannected to the. A- B]g;‘leCZtl vggi | st the A=RACF
28 is commced BY (R SISIHRTRE T REify FerRE Provider network 24 is
shown having a |- BCF interconnection border control function 18, a SPDF 20
and a | BGF i nterconnection border gateway function. The two service

provi der Thet viork sselO7iagrl PUoBEdeR opmieeels 10 BPYt Ré ATBGECRSSTSthe first

serv&ge @ﬁpﬁhﬂfﬁyﬁﬁh¥°£5 %% the first service provider network 10
and I~BGF 22 of the second service provider network 24.
The second service provider network 24 4is connected to

external networks 26 via the I-BGF 22.

15 The A-BGF 1is a packet to packet gateway. The I-BGF
performs both policy enforcement functions and network

accéss functionz under the control of the SPDF.

The IP Edge 8 is ranged to terminate subscribing links,
20 forward upstream packets to the right external network,
forward downstream packets from external networks to the
correct links based on an IP address. The IP Edge will
know the IP address assigned to each link. The IP Edge
may perform the releasing and shaping in respect of
75  downstream connections for quality of service control .in

the access network.

I-BGF is packet to .packet gateway element that forms
network address and port translation. ;

30
The application function interacts with the SPDF. The

application function makes requests.for bearer resources

and may recelve notifications when resources are reserved

and released.



and |-BGF 22 of the second service provider network 24. The second service
provi der network 24 is connected to external networks 26 via the |-BG 22.
15 The A- B@pims/1368picket to packet gateway. The |-BG- peeTBRA%/M6ISA pol i cy
enforcenment functions and network acdéss functions under the control of
the SPDF. The | P Edge 8 is ranged to term nate subscribing |inks 20
forward dpsts eshepackerento 8AEPr | gHeex maqhan i@t wdman SHGRar dPGownst r eam

packets fr elesétg{ aISI_@,et.g\Qing_OItloetstggslggé&%gt lLionks, basgd on,anykP

addr ess. ge will now t he ress assigned td each l'ink. The
| P Edge ureyspeirfer m t iehea el easildgeand shapi ng ien respset of R3adewnstream

connections for quality of service control in, the %%ﬁggglp%e work. I-BGF is
packet t¢stghdietngatemdyralldidt e CORFEXMhefRd Jan&®port

transhatiqn thJ@%ap(@dswj ORnf UREL | QR rirber agtBpWiddbhdie SSPDEneThe:
application functioh nakes requests, for bearer resources and may receive
not i f i catendrig iwlsen ar@souseesiane mpEseeved Inanderieddkperts Wr2006h€36895

PCT/ | B20Q6/ 001550 17, Thus, th t_3GPP t ' ts th
ddr oss AYSPPI8Besi DR BStHbI FEMERE EEothG" U™ | FEC R aRERares the |

addr ess idhradisentpl aFe trestabldshimentmsy gned | bnyy (PR cabt.extsion
establishnent) to 5 the gateway (GGSN). In _the current 3GPP nechani smthe

entiti es eatebddsbmsAtanar@ndf Al entsddivirentRABFLYERE  iRRAKRT ontSFRils is not
neceféar%ro%%cgﬁscﬁ&ggdeﬁgﬁﬁﬁe IP). FEmbodiments of the invention
' may send the address on a continuous basis, because the
sending entity may be session and/or SIP unaware. In
other words the address is includes in a plurality of
messages sent by the third network element. In
15 embodiments of the invention, the address may be moved to
the final wuser e.g. 1in a different operation (e.g.
information pushed from AF to PDF) than in current 3GPP
case. Furthermore in embodiments of the invention the PDF
uses the address of a gateway. In the embodiment using

20 the IP based methodology, there is no need for session

awareness.

It should be appreciated that reference has been
75 made to network elements. Embodiments of the invention
may be implemented by network functions, one or more of-

which are incorporated in a given network element.

30 - It is also noted herein that while the above
describes exemplifying embodiments of the invention,
there are several variations and modifications which may

be made to the disclosed solution without departing from



enbodi ments of the invention may use only the SIP.session establishnent;
and/ or only underlying bearer |evel 10 protocol (for exanple IP).

Enbodi nentw0@006t18695 nventi on may send the address on a BOHIB2A¢IWESNasi s,
because the sending entity may be sed8&ion and/or SIP unaware. In other
words the address is includes in a plurality of nessages sent b% the third
net wor k &henestore n ofs ERBodPFRIARL ofi R tiipentFondefheedddresshfmy be
noved to_.. i;n 1ser e.g. in a different operation (e.g. information
pushed fﬁgﬁgiég?oagﬁgﬁgfhan in current 3GPP case. Furthernore in

enbodi nents of the invention the PDF uses the address of a gateway. In the
enbodi nent using 20 the | P based net hodol ogy, there is no need for session
awar eness. It should be appreciated that reference has been 25 nade to
network el ements. Enbodi ments of the invention may be inplenented by
network functions, one or nore of which are incorporated in a given
network elenent. 30 It is also noted herein that while the above describes
exenplifying enbodi nents of the invention, there are several variations
and nodifications which may be nade to the disclosed solution wthout
departing from WD 2006/ 136895 PCT/ I B2006/ 001550 18 the scope of. the
present invention as defined .in the appended clains. 19 CLAIMS 1. A
network conprising: a first network function having an address;



5 a second network function requiring the address of the first network
function; a third network function conﬂjgured to insert the address of the
first network function into a nessage; “and a fourth network function, said
third network 10 function configured to send said nessage to said fourth
net wor k fugﬁﬁi@g and said fourth network function is configured to extract
sai d addreSs and send the address to the second network function. 15 2. A
network as clainmed in claim1, wherein said first network function and the
third network function are rovided by a common network elenent. 3. A

net wor k aslclai%E%GF%OQWaﬁ?Wé%lﬁdiéiéin said second 20 network function and

the fourth network; fanctdop,aF efur%@’ér@%xbﬂn@ Lonmir-ded work el ement. 4. A
network as clainmed in claiml1l, wherein said first network function

conpri des at | easteonadofneRB Hesbunceland radivigdinen dont pEHTEEACtToN;
service pgéég?ide0|5|on fyng&ag@;ogdge router; and border gateway

functi on. n%%%n???%%rclalnedlln’clain11, wherein said second 30

network functi of eonpti sestwdrk edshcadenof colesgured awnd adeessi ahecontro
function; service olicy_decision function;, K edge router; and border

gatevay fHHSEFSH. OROLNG. LA Het WO IOHS L1 kel i 11t af M5 S3er 61 sai d
third network fungbjop,conpiises atrlrasioone ofiql Predan roudeisrredge
router; border gateway function; Application Function; access node; hone
10 function configured to send sald message to said fourth
network function and said fourth network function 1is
configured to extract said address and send the address

+0o the second network function.

15 2. A netwerk as claimed in claim 1, wherein said first
network function and the third network functicn are

provided by a common network element.

3. A network as claimed in claim 1, wherein said second
20 network function and the fourth network function are

provided by a common network element.

4. A network as claimed in claim 1, wherein said first
network function comprises at least one of:

25 Resource and admissicon control function; service
policy decision function; edge router; and border gateway

function.

5. A network as claimed in claim 1, wherein said second

30 network function comprises at least one of:
Resource and admission c¢ontrol function; service
policy decision function; edge router; and border gateway

function.



5 gateway; and access network el enment controlled by a resource and

adm ssion control function. 7. A netwgrk as clainmed in claiml1, wherein
said fourth network function conprlség)at | east one of: 10 I P edge router;
edge router; border gateway function; Applrcatron Function; access node;

honp gate bntr |n?€§§? zﬁge%goéme Ienent d@t{ol ﬁgrgynasaﬁgs%% ggrand

adm ssi on ne mnr as clalned wher ei n

sai d t hir dhethes Morkud aicdn afbrigsr icaad igurkh 410 @endbsai d address a
plurality of times. 9. A netwrk as clainmed in claim1l, wherein said third
20 net wor k func¥?one¥§ﬁhon¥?@ﬁréd t #995%ser LOBEPE’ ad YL n 3L g

message. Anetwor s selalinrd | pugkfiBhl, wherelan Saldhd i rdonaet work
function |s Con igured to insert sald address in 25 SIP session

est abl Sshmentewdyd: Aambt eordesss aledivmedk | relcﬁnml‘rh 1 contiarcdilgdsaibd tRird
network function is c nf ured to | sert address in an INVITE or SIP

183 response B 1 A" Srlkor%ars C’r%e unc cI4i'm 1, wherein said third

network function is confrgured to insert sald address in a |IP protocol
nmessage. 21 13. A network as clainmed in_claiml, wherein said third
net wor k fuhcti oh n%t%ﬁﬁ#|@%r%da%%ﬁ¢né%rFléémdladdpg§§anSaédnéggéﬁg'|n a

bear er | evel. prof 060l forl 4o Neloord ascal@idid dn claim 1 wherein sai d

third networ nction 1s configure Insert said address in
10 IP edge router; edge  router; border gateway

function; Application Function; access node; home
gateway; and access network element controlled by a

resource and admission ceontrol function.

15 8. A network as claimed in claim 1, wherein said third
network function is configured to send sald address a

plurality of times.

9. A network as claimed in claim 1, wherein said third
20 network function is configured to insert said address in

an SIP message.

10. A network as claimed in claim 1, wherein said third
network function is configured to insert said address in

25 SIP session establishment.

11. A network as claimed in claim 1, wherein said third
network function is configured to insert said address in
an INVITE or SIP 183 response.

30
12. A network as claimed in claim 1, wherein said third
network function is configured to insert said address in

a IP protocol message.



at | east one of an options field and an extension header of an |P protocol

nmessage. 10 15. A network as clained in claim1, wherein said second
network function is configured to at |‘€ast one of push information to and
pull information fromsaid first network function. 15 16. A network as

claimed in glaim g, whereln sald Lourtih (fielyork LHRELLAN Lscqnfilgured to
send said % dress ?o e Second networ k function allong with session
related pasapetersun20idd. iA nehidgkrasl dai hegein shadmadBrewkersi n said
session related paraneters are for authorizatjon purposes. 18. A network
function fOrMgEERdH W methRRHCT sk W+ 25 WSk function configured to
insert an address of a first network function into a nessage and to send
said nessage to a further network function. 19. A network function as

cl ai med i nl€! aiin n8twahkr esn cl3dmsal d etk FunehpsAils s@éAf itGuted to
send said address _.a urali.ty of t.inmes., 22 n r i as

cl ai ned irP%ﬁ%ﬁ%¥1§?“§#é Gin> SAI lﬁgtﬁgr%: UNC ?ﬁ% ?éﬁgoégpgggédq?E i nsert
said addrgssiefsanoSkPoressagst Hordl. £ e net sodkahurcticon ias ¢eaideed in
claim 18, wherein said network function is configured to insert said
address i B9 sEB S-S adTeSHENt . 22. A network function as claimed in
claim 18, wherein 10 said network function is configured to insert said

address in an INVITE or SIP 183 response.
10 15. A network as claimed in claim 1, wherein said second

network function is configured to at least one of push
information %o and pull information from said first

network function.

15 16. A network as claimed in claim 1, wherein said fourth
network function 1is configured to send said address to

the second network function along with session related

parameters.

20 17. A network as claimed in claim 16, wherein said
session related parameters are for authorization
purposes.

18. A network function for use in a network, said
25 network function configured to insert an address of a
first network function into a message and to send said

message to a further network function.

19. A network function as claimed in claim 18, wherein
30 said network function is configured to send said address

a plurality of times.



23. A network function as clained in claim18, wherein said network
function is configured to insert said_, 15 address in a |IP protocol nessage.
24. A network function as clained in &%ﬂrnlB, wherein said network
function is configured to insert said address in a nessage in a bearer

| evel protgcol. 20 25, twor.k function. cl.ai I ai -wherein
sai d net 'fd%c??%ﬁofg gﬁﬁ%&&ﬁpeéi o&?%éﬁé? égiggﬂ%Ldrgéé ﬁhggFpoast one
of an optionsdfietewand apunexiensi oa headétgotean LP piasecol message. 25
26. A network function as clained in claim18, wherein said network
function cHFFe¢Ses atdl} edst WIS | P edge router; edge router; border
gateway function; Application Function; access node; hone 30 gateway;, and
access network element controlled by a resource and adm ssion control
functi én. 27. A neeweokkf dneritdenasic| alatdedin iel ata g, 18 ur whercin
conprising said first network function. 23_..28 _A network _functi as
clai med i Pet&i M7 Ther A~ 5%t d %%rs?oﬁg%%gFﬁdfuﬁéti5%58ggprfggg at

| east one iqrd0sou GEr ANk s sd s iclodinedntf uncti on; service 5 policy
deci sion function; edge router; and border gateway function. 29. A network
function as clainmed in claim18, wherein the network function is provided

?y atponngﬂ2peQ¥D£5tw&9kek%%%Qﬁon3QnsAcﬂgiMQ&kikunﬁiiﬂﬁ11§§i@h@%%W%rk
uncti on pel ng
10 said network function 1s configured to insert said

address in an INVITE or SIP 183 response.

23. A network function as claimed in claim 18, wherein
said network function 1is configured to insert said

15 address in a IP protocol message.

24, A network function as claimed in claim 18, wherein
said network function 1is configured to 1insert said

address in a message in a bearer level protocol.

20
25. A network function as claimed in claim 18, wherein
said network function 1is configured to insert said
address in at least one of an options field and an
extension header of an IP protocol message.

25

26. A network function as claimed in c¢laim 18, wherein
said network function comprises at least one of:

IP edge router; edge router; border gateway

function; Application Function; access node; home

30 gateway; and access network element controlled by a

resource and admission control function.

27. A network function as claimed in claim 18, further

comprising said first network function.



configured to receive a nessage froma third network function conprising
the address of a first network 15 fung&ion, said network function being
configured to extract said address amd send the address to a second
network function requiring the address of the first network function. 20
31. A network function as clained in claim30, wherein said network
function is configured to send said address to the second network function
al ong wi t hosessionekgbakedurpariametes sc125m32. iA netaon k27 unethicor ias
clainmed in claim31l, wherein said session related paraneters are for

aut hori zatFahd puFposertvask TnEh bist KCIUction Hs 193 et PTed ai m 30,

wherein 30 Sa'ﬁe@&h‘\gé k fAnctd o SOMY | semiatoll easinaneof | dd2adae
router; edge router; border gateway function; Application Function; access
node; Komepoatewdysiandn ateestipet weddeekenbat ; centr Hlore@ rbywaj ewsg'sour ce
and adm ssion control function. 24 34. A network function as clainmed in
claim 30, FYPThE??- conprising said second network function. 5 35. A network
function as claimed in claim34, wherein said second network function
conprises at |east one of: Resource and adm ssion control functian;

service poff cyAdetqisigit f EHRET ORT EdgeSt bt ; ianﬁlt?dﬁ‘ﬂeﬁagatwé\ﬁ&fln
function. 10 3%ed%JF§“@h§ggEBﬁt'PQ %&d%fﬁ&@dbkn gl aldpdlh whereidx said

network function is provi by a conmmon net wor
10 element.

30. A network function, said network function being
configured to receive a message from a third network
function comprising the address of a first network
15 function, said network function being configured to
extract said address and send the address to a second
network function requiring the address of the first

network function.

20 31. A network function as claimed in claim 30, wherein
said network function is configured to send said address
to the second network function along with session related

parameters.

25 32. A network function as claimed in claim 31, wherein

said session related parameters are for authorization

purposes.

33. A network function as claimed in claim 30, wherein

30 said network function comprises at least one of:
IP edge router; edge  router; border gateway
function; . Application Function; access node; home
gateway; and access network element controlled by a

resource and admission control function.



el ement. 15 37. A nethod conprising: inserting by a third network function
an address of a first network functi%&_into a nessage; sending said
nmessage to a fourth network function; “extracting, by said fourth network
function, said 20 address; and sending by the fourth network function the
address to a second network function, requiring the address of the first
network function. 25 38. A nethod conprising: inserting an address of a
first netwepsk fanekirenrki Mo inessageclhymaddiiff ec entm n@Oworda ftueot i on;
and sending said nmessage to a further nefwork function. 30 39. A nethod as
cl ai med asCeNGT HF B8 citpt | SFRYP S MR HE K s adfft ess a plurality of tines.
40. A nethod as clained in claim 38, where conprising inserting said
address in an SIP nessage. 25 41. A network function as clainmed in claim
38, cOnpr3Si nghi nesrpirkg fswiat iaddr @ssclaiaadsliP sekzipn3destdsiiesinent . 5

42. A nethod. as clainped in claim 38. co .S) I rii id address in
o1 TE B8 BT T S H LSRR DL T, SR
comprising 10 raseitidg sad d adhdiesison N @nhddfpr atocadidgressagevide A
met hod as clainmed in claim38, conprising insertin i@id address in a
message i P@l bedr8FCiavenr Tppetsedf. edge router; and border gateway

function.
10
36. A& network functicon as claimed in claim 30, wherein

said network function is provided by a commen network

element.

15 37. A method comprising:
inserting by a third network function an address of
a first network function into a message;
sending said message to a fourth network function;
extracting, by said fourth network function, said
20 address; and
sending by the fourth network function the address
to a second network function, requiring the address of

the first network function.

25 38. A methced comprising:
inserting an address of a first network function
into a message, by a different network function; and

sending said message to a further network function.

30 39. A method as claimed as claim 38 comprising sending

said address a plurality of times.

40. A method as claimed in claim 38, where comprising

inserting said address in an SIP message.



15 45. A nethod as clainmed in claim38, conprising inserting said address
in a least one of the option field a an extension header of an IP
protocol nessage. 20 46. A nethod COIT%% sing: receiving a nessage froma
third network function conprising the address of a first network function;
extracting said address; and sending the address to a second network
function 25 requiring the address of the first network function. 47. A
met hod as £1 ai med inetebaikm 4buncoipmi i sty seheimegd sdind addsiess t3@,t he
second network function along with sessjon related paraneters. 30 48. A
met hod as €PERFEHTH cHEFm Y9 cotfhd sidtfsiss whdl eidd saild sEESEIRY el at ed

par anet er s, &r 8, f 0fnm &4t hori sati on purposes.
5
42. A method as claimed in claim 38 comprising inserting

salid address in an INVITE or SIP 183 response.

43. A method as c¢laimed in claim 38, comprising

10 inserting said address in an IP protocol message.

44. A method as <claimed in claim 38, comprising
inserting said address in a message 1n a bearer level

protocol.

15
45, A method as claimed in <c¢laim 38, comprising
inserting said address in a least one of the option field

and an extension header of an IP protocol message.

20 46. A method comprising:
receiving a message from a third network function
comprising the address of a first network function;
extracting said address; and
sending the address to a second network function

25 requiring the address of the first network function.

47. A method as claimed in claim 46, comprising sending
said address to the second network function along with
session related parameters.

30

48, A method as c¢laimed in claim 47, comprising or
wherein said session related parameters are for

authorisation purposes.



