TITLE OfF THE INVENTION Different IP Interfaces in a Comuni cati on Network
System FI ELD OF THE | NVENTI ON The present invention relates to a

comuni cation network system having different IP interfaces. In particular
the invention relates to a packet-switched core network which is used to
connect different access networks to each ot her. BACKGROUND OF THE

I NVENTI ORI IITi.Englal [T Eh SNAVBRNSLONe. g. net wor ks according to 3GPP Rel4 (Third
Generation Partnership Project Release 4) architecture as shown in Fig. 1,
a core network, e.g. an MSC (Mbbile Switching Centre) server system is
used to egFiRGlerfl fifrermite ARSS iNEtAVAIdstndrl RAGIHP Mok F3akbmnet wor ks,
MSC functionality is split into two |ogical functions, whichtypically are
provi ded by physically separate network el enments, nanely a Media Gat eway
(MGW an v | functions of the MSC are provided by the
VsC serv%T% %‘%ﬁﬁz. NVEfﬁ)ﬂ:kpnctions of the MSC are provided by the MGW
As shown in Fig. 1, the MaGWprovides different user plane interfaces A Ilu,
Nb and My, which are based on TDM (Tinme Division Miltiplex), ATM

( Asynchr dRGuP TRSEIST S Ugsde)Crorr 9B {asittet retC PBIYEH DI A s on

technol o gener, reend-d.s t SIH.Ssi : j.del S

possi bl e%égre%lexarrplrg% daln I MéCrilC (IICPPU'ILI\/U étlﬁfrf%aél a gor? a%gctl\;ﬁ\olr \%chotﬁrjpérai sing SIP
UAs (UserinAgeritisin conmbescdtes wadkan vBS=dhacdiqur<8ERR w8l (W8eisdi on
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Subsystem )"). As further shown in Fig. 2, based on 3GPP AolP work itema

GSM BSS 2Global Sﬁsten1for Mobi | e communi cati on Base Station Systen
communi ¢ V; interface based on BSSAP (Base Station
System Application Part) signaling, and with an MGWA via an A interface (A

reference point) which is an Mo like interface (IP interface, "M access
(GSM"). In mobile networks, e.g. networks according to 3GPP Reli

(Third Generation Partnership Project Release 4)
architecture as shown in Fig. 1, a core network, e.g. an
MSC (Mobile Switching Centre) server system, is used to

connect different access networks to each other.

In Reld networks, MSC functiocnality is split into two
logical functions, which typically are provided by
physically separate network elements, namely a Media
Gateway (MGW) and an MSC server. Control functions of the
MSC are provided by the MSC server. Bearer switching

functions of the MSC are provided by the MGW.

As shown in Fig. 1, the MGW provides different user plane
interfaces A, Iu, Nb and Mb, which are based on TDM {Time
Division Multiplex), ATM (Asynchronous Transfer Mode) or IP

(Internet Protocol) transmission technology.

Fig. 2 shows the usage of an IP (Internet Protocol) in 3GPP

Rel4 architecture in greater detail. Generally, today’s



In addition, as shown in Fig. 2 the fixed networks can be connected to
nobi | e networks via Fixed SoftSwitch by using the SIP-I (SIP-1ntegrated
service digital network user part) as,call control protocol, and an M
interface to transport the user plane traffic ("M access / BB

(Backbone) (PSTN)"). In addition, the SIP-I can be used as CS CN (circuit
swi t ched geore adetiwank) iealdo cant T Hraoisodalsidrhats ivsidegtywesn MSC servers,

when communi c%':li@(f)n bet ween the MGWA and the MGWB is perfornmed via an Nb
i nt er f ac&® OGN HE e fSfc €5 Wi il i dt B teshise o4 (1P interface,

"M BE (&3t6dguidompiit-ahed)s 1 @NJa)s (@RREY alddh (COMAMHGAL the
MSC servers (I\/Bk%) an I\ﬁjl F?jrjredi a gast eways ( t%iqs perforlrr(%ge\%?a | P based
on M/ MharntBrs-dc e sHase PGP 18IS Jersstioool Ini t3 dtnidrP hageddint effeaces, the

MGW ( MGWLA, B), transports us raf f.ic su as speech and data on the
top of Rf‘lgt(ag?élvcez)i’n?nff%s e %i%‘#@géﬁa, a@Dé’&(lisrbt}éo “gr'am Protocol ), 1P
(1 nt er netre@e0tcdr@ pdirat,oca isttackiach ,Prol emasspcimated i th the above IP
network i s that the MGWcannot separate the A, Nb and Mo term nations shown
in Fig Yulitdmeskch taisternat”)affects on the MGWcal | handling capacity
and restricts flexible usage of certain functionalities. Due to the Nc

interface based on SIP-1 protocol and A interface over IP (AolP), there are
t hr ee di fAfserientthreef extence ipoikhtes. (Avb basahdrMNBGRINGSEL R erarnatticon a

reservatiqn jfjcatian via H 248 interface is done in the same way. Thus,
he Mo Soth RS st S oo SRS GRS Heot dServed | P

term nat iseR.t il &yasit cduiirMINdes notcralle M5t avide,pm appropriate set
of services per interface type, for instance: Speech enhancenent

f unct i ongnHeIEaCEEG SRR G1FatE S AR hd aSeh deld tEtdro )y s tRre Aot ioreetian Level
Control), (I&i;ﬁ_ recﬁﬁj ) ar rﬂgﬁf_ [ interface t not in
Nb. DTNEa?%}aI oﬁaethi - rg&}:ekﬁca;% e %e‘}rl{}a g%/%/lrh F\;'Irfi;?gs%nceeed din M/Nb
i nterfacesflatermat daimk)i nitardiacdes an Mo like interface (IP

interface, "Mb access (GSM)").

In addition, as shown in Fig. 2 the fixed networks can be
connected to mobile networks via Fixed SoftSwitch by using
the S5IP-I (SIP-Integrated service digital network user
part) as call control protocol, and an Mb interface to
transport the user plane traffic ("Mb access / BB

(Backbone) (P3TN) ") .

In addition, the SIP-I can be used as CS CN {(circuit
switched core network) call control protocol, that is
between MSC servers, when communicaticn between the MGW-A
and the MGW-B is performed via an Nb interface (Nb
reference point) which is an Mb like interface (IP

interface, "Mb BB {CS {(Circuit Switched) CN)").

Generally communication between the MSC servers (MSS) and
Multimedia gateways (MGW) is performed via IP based on

Mc/Mn interface based on H.248 protocol.



Fax/ nrodem tone delivery over RTP is needed in Mo/ Nb interfaces but not in A
interface. Fax/nodemtone detection functionality is needed in M
interface but not in A and Nb interfages. 4 Dynanmc RTCP (Real tine
Transport Control Protocol) control can be used in context of My and Nb
interfaces but not in Ainterface, since SIP control is required for
dynam c RTCP. Different set of speech codecs/data payload formats are
needed to be supported in A and M/ Nb interfaces. Moreover, not know ng the
type of reference point of the reserved IP termnation, the MGWis not able
to provide proper statistical information. Thus, if no separation of IP
interfaces is available all services have to be supported in all interfaces
in the safelRaparBiichntgaudescses&heatiChn (YEWHdt s MoH -Pes6RE6BOL St he MOW

In addit S n_yn ary .C l.exi.t f MOW, ,SUMVARY - OF
THE INVEH%%&NQ{%g%?#VE%Fﬁongagﬁggéﬁ %d_BEE t%@ é %Veggescrlbed probl ens.
The i nveriReai mnmm|meanappata@use9caﬂd nﬁD@odgsas defriamedm n t he appended

clainms. The_ invention can al so be i nt ed as conput er program product
includin6r8t6F839anF?oﬁl&t§F8€§s§TH§°& i c &L OFREdoMFGCEr program product
may conprise a conmputer-readabl e nedium The program may be directly

| oadabl e into an internal nenory of the processing device.
A problem associlated with the above IP network is that the

MGW cannot separate the A, Nb and Mb terminations shown in
Fig. 2 from each other. That affects on the MGW call
handling capacity and restricts flexible usage of certain

functionalities.

Due to the Nc interface based on SIP-T protocol and A
interface over IP (AoIP), there are three different
reference points {Mb, A and Nb) whose termination
reservation/modification via H.248 interface is done in the
same way. Thus, the MGW cannot know the type of reference

point of the reserved IP termination.

As a result, the MGW is not able to provide an appropriate
set of services per interface type, for instance:

- Speech enhancement functions, like AEC (Automatic Echo
Cancellatiog), ALC (Automatic Level Control), NS (Noise
Suppression) are needed in A/Mb interface, but not in Nb.
- DTMF {Dual Tone Multi-Frequency) delivery over RTP is
needed in Mb/Nb interfaces but not in A interface.

- Fax/modem tone delivery over RTP is needed in Mb/Nb
interfaces but not in A interface.

- Fax/modem tone detection functionality is needed in Mb

interface but not in A and Nb interfaces.



According to an enbodi nent of the invention, a control apparatus, such as
an MSS, determ nes a user plane interface type, such as a

term nation/reference point type, via,which a call is to be processed,

i ndi cates the user 5 plane interface ?ype in a termnation reservation
nmessage and transmts the term nation reservation nessage. A gateway
appar at us, Dgtiehias R&ETPMERLaN eceinee I rzhepbernCratiron Pesebeallion nmessage,
determ nes the _user glane interface type fromthe termnatjion reservation

message &R8THENLT 6RRE OFr BEESsitRg CPR taetordalite it At HE TSR EPanEti nt er f ace
type. Ace@idingal g eabediments ok he RLeseRl LRverlhahedidherent |P

termnations/reference points in a network comruni cation system e.g. an
MSC ser velynsystceTCan be separated from each other. Wth enbodi nents of

t he present .invention the follown dvant ages _can be hi eved. Usage of
NGW [ esodr Dad TE3 50 365t £ 288 SCThE VBNALaT 1y Sovd thd ERTcaE Swhi oh ar e
requi r ednbedeldhe of @emshaibloatelier enee PMUYNL A ndasidcs, This increases

MGW cal | handling capacity. Moreover, it is possible to provide statistical
information per reference point. Furthernore, it is possible to define

Al Nb/ Mo i r e cihfic. res.. Differ t f..feat may be

requi redMla’%%giR’%fcr éréﬁ? ikﬁr?togqu%giétgﬁ.e %Ytph% tohfg r%%&%ﬁ%n%%lggt?lflr%g&f e.g. RTCP)
can be utrelsiczeedy Pt he riMBNAItE oa, S e MW visy niot atder dangeroniitde a specific
interface. In addition, it is possible to determ ne an IP port capacity of
the MOW RF@PE&asiPdd Sé cere ll“&é%lrﬁlé?? ‘erence point. The present invention

makes the conmuni cation 6

Thus, if no separation of IP interfaces is available all
services have to be supported in all interfaces in the same
way which causes reservation of lots of resourceg in the
MGW. In addition this causes an unnecessary complexity of

the MGW.

SUMMARY OF THE INVENTION

The invention aims at solving the above-described problems.

The invention provides apparatuses and methods as defined
in the appended claims. The invention can alsoc be
implemented as a computer program product inciuding a
program for a processing device. The computer program
product may comprise a computer-readable medium. The
program may be directly loadable into an internal memory of

the processing device.

According to an embodiment of the invention, a control
apparatus, such as an MSS, determines a user plane
interface type, such as a termination/reference point type,

via which a call is to be processed, indicates the user



network system in particular the MSC server system nore sinple and nore
reliable what results in |ess inplenentation and nmai ntenance effort. BRI EF
DESCRI PTI ON OF THE DRAWNGS Fig. 1 shows a schematic diagramillustrating a
network architecture according to 3 Reld4. Fig. 2 shows a schematic
diagramillustrating an I P network according to 3GPP Rel4. Fig. 3 shows a
schemat i pldnagriamerithast £gbengnl B icetrernhace osepasatrivanicn agskBgaet wor k
according to an enbodi nent of the invention. Fig. 4 shows a_schematic

di agr am PRAUSERREMAE S| PhEnTErTdRE t4OParSEREH A OBnMEBSAGRWOPK accor ding to

an enbodiaeat, 5 fa ?%ra@ﬁ%nthﬁ%h E%gan5ME%OW§e@e§9@%”%hbct@ %QE%%Hon

|IIustrat|ng I erface separation in an [P network according to an
enbodlnemEseﬁvaheomnmeﬁsaga, Eegerbiskowsha sckenetlcoediagearmeickl ustrating

R R e

ConflgurgEb@@s%En% Q@nbb@br@aﬁ@éahQ%ha&%eaug@&ewahn@pﬁakékﬁﬁcéccordlng to
an enbodi nent of the invention. DESCRIPTION OF THE EMBODI MENTS OF THE
| NVENTI ONYPEe .

According to embodiments of the present invention,
different IP terminations/reference points in a network
communication system, e.g. an MSC server system, can be

separated from each other.

With embodiments of the present invention the following

advantages can be achieved.

Usage of MGW resources can be optimized. The MGW can
provide the serviges which are required for the
termination/reference point in question. This increases MGW

call handling capacity.

Moreover, 1t is possible to provide statistical information

per reference point.

Furthermore, it is possible to define A/Nb/Mb interface
specific features. Different sets of features may be
required in different interfaces. With the invention,
features (e.g. RTCP) can be utilized by the MGW in a

specific way in accordance with a specific interface.

In addition, it is possible to determine an IP port
capacity of the MGW and features of the MGW per reference

point. The present invention makes the communication



7 In the following the invention will be described by way of enbodi nents
thereof with reference to the acconpanying draw ngs which formpart of the
speci fication. For the purpose of thg present invention to be described
herein below, it should be noted that a network device can act as a client
entity or as a server entity in terns of the present invention, or may even
have bot mefowmatk anyalticr,esn plegriatdd 1t héreMSC seetviead syceps, | mkeky to be

i npl ement ed as software coqg rtions and heing run using a processor at
one of tKeT8H &Y MLt éﬁ@i | §8ady &6 gﬁag@ ¢68€ i ndependent and can

be speci fii@d HRiRG 8% kAW -ah thilwe develgped programm ng | anguage;

nmet hod steps and/or devices likely to be inplenented as hardware conponents
at one of the server / client entities are hardware independent and can be
i npl enen % ﬁl éﬁ Eﬂéir E%UE I el oped hardware technol ogy or any
hybri ds B q dﬁ%dﬁ} o F éﬁﬁﬁgﬁﬁhs, ECL, TTL, etc, using for
exanpl e ASI C conponents or DSP conponents, as an exanple; generally, any
method step is suitable to be inplenented as software or by hardware

wi t hout EH&ngIINFRIE idSEIEMAHE sHesa® idvetreiinddéy ngésoddn be
inplenen%ggﬂ@%é -ﬁé(gggOf#?Hduﬁ? P4p thizg does not exclude that they are
ted i but ed fashi

i npl enen In a distri on throughout the system as long as the
functionality of the device is preserved. 8 .

Fig. 2 shows a schematic diagram illustrating an IP network

according to 3GPP Reld.

Fig. 3 shows a schematic diagram illustrating IP interface
separation in an IP network according to an embodiment of

the invention.

Fig. 4 shows a schematic diagram illustrating IP interface
separation in an IP network according to an embodiment of

the invention.

Fig. 5 shows a schematic diagram illustrating IP interface
separation in an IP network accoerding to an embodiment of

the invention.

Fig. 6 shows a schematic diagram illustrating IP interface
separation in an IP network according to an embodiment of

the invention.
Fig. 7 shows a schematic block diagram illustrating a
configuration of a control apparatus and a gateway

apparatus according to an embodiment of the invention.

PDESCRIPTICON OF THE EMBODIMENTS OF THE INVENTION




interface type) in an I P network shown in Fig. 2 as described in the
followng by referring to Figs. 3-6. According to Fig. 3, the MS

determi nes an No reference point when, SIP-1 is used in an Nc interface

bet ween MSSs what will be described in the following. After an MSS-A (MSC
server A) 30 has received a call setup request froma preceding network, it
initiates a SIP (SDP (Session Datagram Protocol) offer/ansvver) negotiation

t owar ds an MsSS- Eﬁﬁll\/BC server In a tl geafsgge of t

negot i at L8ntREoARLAPHARGoRD fea)mv?ﬁélﬁ’/és 30 fen Fﬁ&é& s rrﬁ??’oﬁ _

i ndi cati pgybRAhens 8NERE QL £t RHignMRE%aGR NS w%S"theV\E%&o;nb@ny@ﬁ?B 32 receives
that nessage it notices that SIP-1 comunication is received from anot her

MSS. Thedetwiegst WoikvBSL{Br82 pdaterd hos thacidacefiécnser pl ane a
counterpart of an MGWB (Media Gateway B) 33 is another MaWand, thus, the
reference point between MGW is Nb. The MSS-A 30 may notice that on the

user pl apgrateeupheppRact oFf tae MPALAntMadivanGieway Ak Jésicsiaed her MEW
after it has received a response nessage fromthe MSS-B 32 (communication
|b). It herednbdepdried ltthﬁfﬂotuﬁré1 Sover@sséidted SIP-1 interface indication

"the sender, of, W&'r?( eda%sg@?_wé%ag lg:qllerm;l RNl oin odi Lf erent ways.

It is also p055| ble t A, MsS-B) acquires the reqw red
i nf or mat |semv&hroet1ti\metﬂmercetdm SIfPthe( @rrb@re/zwa;nsmme)rlt:msagaef m&Lyr ecei ved

froman MS o her net.wor Ierrent"'n rwa 91n a

t er mi nat PIR™r é?@ﬁvngﬂ%%‘nfé’i%gé “la:jr An’f@girr?f d:’rs%[eﬁg%pe ref erence
poi nt to._theMaW Atddeviian Med Meelihpoenased ax féoaf%&ameotcm

(cormunl cation 2 in Fig. 3) and the M5S-B 32 inforns the type of reference

poi Nt t o POlE LvBA BDSB DEIRGAF I USANer foa d8 IS8 Torf tH. 288 Y dhseol

(conmuni inE usi.ng i%rﬁ | %ng@ J:ef nce
poi nt val%%e V%I%b e HIQPG%) 3éanga W | tY"Plc\iépscrl gL |dr,1¥%e?]e(%t et‘r3 agfacfal I
bel ow. Bas@d ben stpfm:jﬂﬁemr mirtgymyofkrroﬁmrcenc@’qammtd,eﬁdi@WA 34 and the

M5W B 33 can performappropriate resource reservation (procedure 3 in Fig.
3). For &XRWE™ING YAEIIFSef erence point which is an M like interface

(1P interfagghodvy BB GRON: Jae i sxPeenie BRhah aaiteitip fdinaiiansas o
f ax/ rodem tone detection functions, etc. are activat e(f
hardware components at one of the server / client entities
are hardware independent and can be implemented using any
known or future developed hardware technology or any
hybrids of these, such as MOS, CMOS, BiCMOS, ECL, TTL, etc,
using for example ASIC components or DSFP components, as an
example;
- generally, any method step is suitable to be implemented
as software or by hardware without changing the idea of the
present invention;
- devices can be implemented as individual devices, but
this does not exclude that they are implemented in a

distributed fashion throughout the system, as long as the

functicnality of the device 1is preserved.

According to an embodiment of the invention, an MSC Server

(MS5) determines a type of reference point (user plane



It is to be noted that in intra-MS cases the MSS has to provide simlar

H 248 informati on as descri bed above to the MoWw (MGWA, MGWB) if M-1ike
user plane is to be used between the MaW. Fig. 3 further shows a
connection between an access network / core network 31 and the MSS-A 30 and
the MGWA 34, and a connection between an access network / core network 35
and the MSSBeraaearngprb]e1NGMBIB3neAwomkdishgwnoiFli gig4, 2t he MSS det er m nes

an A reference_point when |P_can be used_as A i ntert\ﬁﬁce t Bsport (Aol P)
bet ween éleﬁgélPBQsénsitEﬂel SRLIEBHERE PEr FeARE ARIMERN [P be descri bed

inthe followng. 10 Based on an A interface control plane signalling
(BSSAP / BSSMAP) (communication 1 in Fig. 4) received froma BSC 3la of the
access nécworklidy, tohé&'iBS330 tdet Sk nesewmanesAenPNbergifRaENE6R" has to be

reserved in the. MGW, n the term nation.reservat.i e e MsS 30
i nf or ms Pﬁéntt‘:yﬁ)"gegf Sﬁ’fmgr efc & 555 At €8 ;N?fe lﬁ%ﬁfé%%\% %%tt%g%%tMlstrsl? erface
based onyHaz4&ipnobkecak skyiusidngnarhkPUB1package W th a reference point

value "A" (comrunication 2 in Fig. 4). Based on the infornmed type of
ref erence point, the M3MA 34 can perform appropriate resource reservation

procedué%t%f O Fhs-4) e tRe-AQ R)i nieniace heliween of k8185631 and the

MGW 34 urther OWs a connection between the access network / core
net wor k. 3§eqanedatt rfe“oanS-;pr:é@:eahdlgt hetMé\MiA 3. lAG(toradJeﬁ;gat(SllPl dgSDh®, the MsSS
may determne .an Abis refe d.Abis interface is

o nact cd Srepadh gt Bratogadn pe e Yol b, R A A Mo it

will be desgirideedn mdshe f@ldowdigeBagedon @n A fditar fsage control  pl ane
signalling (conmunication 1 in Fig. 5) received fromthe BSC 3la of the

access néEAFHESRPL the W%W%é@éﬂﬂ%%@%ﬂaﬂp pdige §15&biAs I0nt er f ace
I's to be,;ysqq P! esD AR5 310 Al N6 AGEESS NRIMRIK H @nd the MOV 34.

message is MSS".

When the MSS-B 32 receives that message it notices that
SIP-1 communication is received from another MSS.
Therefore, the MSS5-B 32 determines that on the user plane a
counterpart of an MGW-B (Media Gateway B) 33 is another MGW

and, thus, the reference point between MGWs is Nb.

The MSS-A 30 may notice that on the user plane a
counterpart of an MGW-A (Media Gateway A) 34 is another MGW
after it has received a response message from the MSS-B 32

(communication 1lb).

It is to be noted that the above-described SIP-I interface
indication "the sender of this message is MSS" can be
implemented in different ways. It is also possible that the
MSS (MSS-A, MSS-B) acquires the required information about
"whether the SIP-1I (offer/answer) message 1s received from

an MSS or some other network element” in ancther way.



In the term nation reservation phase, the MsS 30 infornms the type of
reference point to the MGW34 via the Mc 11 interface based on H. 248
protocol by using an | PUP package with reference point val ue "Abis"
(communication 2 in Fig. 5). Based on the inforned type of reference
point, the MGW 34 perfornms appropriate resource reservation and provi des

the functhopakithesaneededesBrABES chepRkBal i @Re(BrecRdEDEiBfbAmMEl 9. 5).
Fig. 5 further shows a connection between the access network / core network
35 and t hBeMESPA 80 AAderRECRWGAPANZ4toatler MEHgAt 64FVga 8D MRe MSS may

det or i 10 Mo LeDELENCEP0l s ien SLE,| Scagingsaa;eal b sankegl prof ocol

t owar ds on a P~sirghal’l'ing (communication 1 in Fig” 6) the

MBS 30 nay deﬂetﬂbnm5®hen3an1hﬁomméemh@ceypelDE mafé@ebeeusednhetmeen t he
IMCN 35 and t he In the ternlnatlon reservatlon Bhase t he M5S 30
may i nf ofRft HE f§p§3 Vlﬁeﬁér@ﬁcén68Fﬁﬁc?o eREIVEIV 34 23PaPERECKAL nt er f ace

based on ql oby ugq I agkage Wit erenceipai nt val ue
" Mo" (coé#ﬁﬁ#gg?F%%q% |% i 1&9 %WA ngﬁgtléegy, ng E%E Sggkaég with M

reference mﬁde¢ancenppsn$enalue "Nb" The IPUP package will be

degcribed in greater detail below.

Based on the informed type of reference point, the MGW-A 34
and the MGW-B 33 can perform appropriate resource
reservation (procedure 3 in Fig. 3). For example, for the
Nb reference point which is an Mk like interface (IP
interface, "Mb BB (CS CN)"), no speech enhancement
functions, no fax/modem tone detection functions, etc. are

activated.

1t is to be noted that in intra-MSS cases the MSS has to
provide similar H.248 information as described above to the
MGWs (MGW-A, MGW-B) if Mb-like user plane is to be used
between the MGWs.

Fig. 3 further shows a connection between an access network
/ core network 31 and the MSS-A 30 and the MGW-A 34, and a
connection between an access network / core network 35 and

the MSS-~B 32 and the MGW-B 33.

According to Fig. 4, the MSS determines an A reference
point when IP can be used as A interface transport (AclP)
between a BSC {(Base station Controller) and an MGW what

will be described in the following.



Based on the inforned type of reference point or when no | PUP package is
received in termnation reservation phase, the MSW34 performs appropriate
resource reservation for the M interface (procedure 3 in Fig. 6). 12 Fig.
6 further shows a connection between the access network / core network 31
and the Ms5S-A 30 and the MGWA 34. In the follow ng a package used by the
MBS accoBdird bo an antiodemgEnteofotheciinpéaneonitozilhdngatBSEAPt He MGW t he
type of reference poi nt of the interface, i.s |I.P_based re NoUP
(Nb User BPPYASY fFQWWHBlEPGEBBOP rg ﬁ&ﬁ‘uéggreﬁFFVeBef58@c?|§§g %gﬁcordlng

to an enBedipRnt ek skhgckivent BON, tHBI MsRagkagetksmdfektl FA8npagkage which
may be cal l ed | PUP package or I nt er net prot ocol up package. | PUP package.

Packagel Peirpap at0x00x xps/ topack agekeDvelalin saer ¥68r véd from | ANA */
Version: 1 Extends: None This package identifies the type of IP interface
ref erence point.

In the termination reservation phase, the MSS 30 informs
the type of reference point to the MGW 34 via the Mc
interface based on H.248 protocol by using an IPUP package
with a reference point value "A" (communication 2 in Fig.

4).

Based on the informed type of reference point, the MGW-A 34
can perform appropriate resource reservation {(procedure 3
in Fig. 4) for the AolP interface between the BSC 3la and
the MGW 34. )

Fig. 4 further shows a connection between the access
network / core network 35 and the MSS-A 30 and the MGW-A
34.

According to Fig. 5, the MSS may determine an Abis
reference point when an IP based Abis interface is
connected directly from a BTS (Base Transceiver Station) to

an MGW what will be described in the following.

Based on an A interface control plane signalling
{(communication 1 in Fig. 5) received from the BSC 3la of
the access network 31, the MSS 30 may determine when an IP
based Abis interface is to be used between a BTS 31lb of the

access network 31 and the MGW 34.

In the termination reservation phase, the MS3 30 informs

the type of reference point to the MGW 34 via the Mc



Properties Reference point: PropertylD: referencepoint (0x0001).
Description: Indicates the type of reference point of interface which is IP
based and where NbUP fram ng protocol;is not used. Type: Enuneration.

Possi bl e Values: - - - "Abis" (0x00 (I'P) Abis interface reference point.

interface based on H.248 protocol by using an IPUP package
with reference point value "Abis" (communication 2 in Fig.

5).

Based on the informed type of reference point, the MGW 34
performs appropriate resource reservation and provides the
functionalities needed in Abis terminaticn (procedure 3 in

Fig. 5).

Fig. 5 further shows a connection between the access
network / core network 35 and the MSS-A 30 and the MGW-A
34.

According to Fig. 6, the MSS may determine an Mb reference
point when SIP is used as a call contrcl protocol towards

IM CN.

Based on a SIP signalling {(communication 1 in Fig. 6) the
MSS 30 may determine when an Mb reference point is to be

used between the IM CN 35 and the MGW 34.

In the termination reservation phase, the M55 30 may inform
the type of reference point to the MGW 34 via the Mn
interface based on H.248 protocol by using an IPUP package
with reference point value "Mb" (communication 2 in Fig.
6). Alternatively, no IPUP package with Mb reference

indication is sent.

Based on the informed type of reference point or when no
IPUP package is received in termination reservation phase,
the MGW 34 performs appropriate resource reservation for

the Mb interface (procedure 3 in Fig. 6).



O her values may be reserved for future use. 13 Default: "M" (0x0001)
(I'P) M interface reference point. Defined in: Local Control descriptor.
Characteristics: Read/ Wite. Events Ngne. Signals None. Statistics

Fig. 6 further shows a connection between the access
network / core network 31 and the MSS-A 30 and the MGW-A
34.

In the following a package used by the MS3S according to an
embodiment of the invention to indicate to the MGW the type
of reference point of the interface, which is IP based and
where NbUP (Nb User Plane) framing protocol is not used,
will be described. According to an embodiment of the
invention, this package is an H.248 package which may be

called IPUP package or internet protocol up package.

IPUP package.
PackagelD: ipup (0x00xx) /* packagelID shall be
reserved from IANA */
Version: 1
Extends: None
This package identifies the type of IP interface

reference point.

Properties
Reference point:

PropertyID: referencepoint ({(0x0001).
Description: Indicates the type of reference point of
interface which is IP based and where NbUP framing
protocol is not used.
Type: Enumeration.
Possible Values:
- "Mb™ (0x0001) (IP) Mb interface reference point.
- "Nb"™ (0x0002) (IP) Nb interface reference point.
~ "A™ (0x0003) (IP) A interface reference point.
- “Abis” (0x004) (IP) BAbis interface reference point.

- Other walues may be reserved for future use.



None. Procedures The MSS (M3C / MGCF) uses this package to indicate to the
MW the type of reference point of interface which is |IP based and where
NbUP fram ng protocol is not used (that is the interface where speech /
data is transported directly over RTP). It is to be noted that in the case
of Mo interface termnation, it is not mandatory to indicate the type of
ref erence poPataufker é¥br'e (O%REAL) pupEpatRagBtrs LRFESITRGSTE§S in t he
reservation Ei"@b-like" term nation, the MGWshoul d handl e the term nation
reservation tn thé same way as if ipup package with "M" indication was
recei ved. ThDsfpaekage:naypché sentrbilonetheipBS8rt.o the MGWin the context
of follow ng procedures:  optionally.in reservation / nodification of M
interface re?gﬁéﬁ€§eﬁéﬁﬁﬂ?SRe§€P@éWFW§eRTP Connection Point, Configure |NS
Resour cegapgdsReserve I M5 Connection Point and configure renote resources
procedures. reservation / nodification of Nb and A interface reference
poi nts - NeameNbUP: Reserve RTP Connection Point, Configure RTP Resources and
Reserve P__14 Connection Point and configure renpote resources procedures.
The Mow 0¢&8%1fi s information to provi de an appropriate set of services
requi rednomecertain interface (reference point) and in this way can
optim ze speech quality and its resources usage. Fig. 7 shows a schematic
bl ock di &FedhSYiSFstrating a configuration of a control apparatus 100 such
as an NB§O%%g a gateway apparatus 200 such as an MGWaccording to an
enbodi nent” of the invention.

Procedures

The MSS (MGC / MGCFE) uses this package to indicate to the
MGW the type of reference point of interface which is IP
based and where NbUP framing protocel is not used (that is
the interface where speech / data is transported directly
over RTP). It is to be noted that in the case of Mb
interface termination, it is not mandatory to indicate the
type of reference point. Therefore, when ipup package 1is
missing, e.g. in the reservation of "Mb-like" termination,
the MGW should handle the termination reservation in the
same way as if ipup package with "Mb" indication was

received.

This package may be sent from the MSS to the MGW in the
context of following procedures:

- optionally in reservation / modification of Mb
interface reference point: Reserve IMS RTP Connection
Point, Configure IMS Resources and Reserve IMS
Connection Point and configure remote resources
procedures.

- reservation / modification of Nb and A interface
reference points — no NbUP: Reserve RTP Connection

Point, Configure RTP Rescurces and Reserve RTP



The control apparatus 100 conprises a receiver 11, a processor 12 and a
transmtter 13, which are interconnected via a bus 14. The gat eway
apparatus 200 conprises a receiver 2}, a processor 22 and a transmtter 23,
whi ch are interconnected via a bus 24. The control apparatus 100 and the
gat eway apparatus 200 may be connected to each other using H. 248 protocol.
The control appafaitisonl Mdirs: alsd @bl & dure st ateesadtde ot her net wor k

el enents using SIP-1, BSSAP/ BSSMAP and 3GPP SI P, for exanple. The gateway
appar at us 205l ¥ESbl e to comunicate with other network el enents via
A, Abis, Nb and My interfaces, for exanple. The processor 12 of the control
apparatus 100 determ nes a user plane interface type (reference point type)
vi a whi ciiha tighl uissst ahbbe pndoessédoni ndi pabes dehenuseprplanetientserf ace
type in a_termnation reservation message gnd caus§s t_he transnit%zr 13 via
the bus 4 &V ARSNTEIWRESHer M FEEITGN T é8&FVAF EN (TESEAGECS D5
processopn}? jpRYhdet el Bant B@t‘iﬁﬁ"zems%@@cihnh@bﬁ@f&% e iftkom a contr ol

pl ane signaling nessage associated with the call, which has been received
by the raesrugceslusige-control plane signaling nmessage may conprise at

| east one of a call setup request nessage, a negotiation initiation nessage
and a negotiation response nessage. The negotiation initiation nessage and
t he negoFiiat.i On shesponsechessaje edokkray acorpr iidd ustsessingna nitiation

protocol integrated service digital network user part protoc (SIP-1)
nmessage, CRRd 1ENE a&4rn §§tﬁpCPQ%6§§taﬁ§?§§§§' 005%%&5?@ EP'&Eﬁéﬁngne of a
base Stabi g rasheaRpbi:eal bod Rafdh OLECHIcH BISARNIhBIIAR (A | nterface

control plane signalling) nmessage and session initiation protocol (SIP)

message. efhedimecds odr th2 rnayemdiccat e t he user plane interface type in a
package with a reference point value corresponding to the user plane
interface type and cause the transmtter 13 via the bus 14 to transmt the
t er m nat iTeR rRSeMHAt 2@ afRsSaya (CoMumsd g 4 e geackiage: IThe gpackage may be
a H. 248 package and may be call ed | PUP package or internet protocol K up
package. PERESHGTedSor M andy i the e%HtCﬁma%epﬁé}faﬁt RF S a

sender iR;3 Negeld ali oRHdlidd @bl RN RRSAA8:d IR 405 & cal | setup
request nessage received by the receiver 11 and cause the transmtter 13
vi a the byseliddn AlramsmntodaRsared@® iaatd on Unantdmth o messageich j@re

interconnected via a bus 24.

The control apparatus 100 and the gateway apparatus 200 may
be connected to each cther using H.248 protocol. The
control apparatus 100 is alsc able to communicate with
other network elements using SIP-I, BSSAP/BSSMAP and 3GPP
SIP, for example. The gateway apparatus 200 is also able to
communicate with other network elemenis via A, Abis, Nb and

M interfaces, for example.

The processor 12 of the control apparatus 100 determines a
user plane interface type (reference point type) via which
a call is to be processed, indicates the user plane
interface type in a termination reservation message and
causes the transmitter 13 wvia the bus 14 to transmit the

termination reservation message.



in reaction to a negotiation initiation nessage received by the receiver 11
and cause the transmtter 13 via the bus 14 to transmt the negotiation
response nessage. The transmitter 13 ,gmy transmt the reservation

term nati on nmessage using H 248 protocol. This H 248 nessage nay be sent in
a Reserve RTP Connection Point procedure, Configure RTP Resources procedure
and/ or a Reserve RTP Connection Point and configure renote resources

procedure., In turn, the processor 22 of the gat evv%y appar at gs 200
det er ni nd8eaPEOELSSIANE 2 Aedr FRE8TEYRE (& 8PERcRIABANE EFHEFCFr om a

ter”inatkg?er%§% vat .00 1RSsaaa nkectipwed By e seeehvebcdhteddwifthom the

transmtt 13 of the control apparatus 100, and perfornms processing in
accor dant@ewickl It, hehisér hplsabeenntreckiced yye ththeegedvessad .22 may

determ ne the user plane interface type froma reference point val ue
indicated in a package included in the term nation reservati on nessage. The

package mRy Rerd 4d1248 RRCKAGR 2aNe gTae e geallagd doidR iRackaga eers ti Nt er net
protocol up package. The receiver 21 nay receive the reservation
t er m nat cole s sage ldsised UR. Z48ussdt 68FAS2dFhe PAGEESIGT P2 may reserve

resour ceg 36901 03008 Ml B LNG, YRElo R ANG PLALOC0l:d YRE A AL Provi de

specific sérvices 1 n accordance wt e user pS ne protocol” type. It is to
be  not ed nichatt itde cappariativsdors ewsdge Brgl tharaeduaia tfiurt hersponse

functionality for rking e.g. .as MsSS and MGW .Here .the functians of the
appar at u§E€§ 5% v OP?‘%H@&& ardihgh H@l&ﬁaﬁﬁoﬁ’l é’srogﬁ‘oqoﬁe i nvention
are descriiReoy hyt JLIRI NG tdlgti%lcqmﬂvgﬂr@tdé& LN gribifddbl 7(ap-an

enbodi ment of” the invention. It is to be understood that the above
descri pt iIdn niesgddeaustarat itve ofathedtemdBiednd9SPass May FOWINSS ued as

limting _the invention.. Various ific q;!g ppld.cat i may occur to
t hose skidl ngea}snt the ar avx,ib[af'uso%uts cfgdplaérr% ?ér% rom 1219%{”1(30%8 Irit and scope
of the i penidcan aggkefined BpsMare @ppendedfataicmtrol plane

signalling) message and session initiation protocol (STP)

message.

The processer 12 may indicate the user plane interface type
in a package with a reference point value corresponding to
the user plane interface type and cause the transmitter 13
via the bus 14 to transmit the termination reservation
message comprising the package. The package may be a H0.248
package and may be called IPUP package or internet protocol

up package.

The processor 12 may indicate the control apparatus 100 as
a sender in a negotiation initiation message in reaction to
a call setup request message recelved by the receiver 11
and cause the transmitter 13 via the bus 14 to transmit the

negotiation initiation message.

Furthermore, the processor 12 may indicate the control

apparatus 100 as a sender in a negotiation response message



18 CLAIMS: 1. An apparatus, conprising: a processor configured to
determ ne a user plane interface type via which a call is to be processed,;
a transmtter, wherein the user.plane interface type is an internet
protocol based interface where data is transported on top of Real-Tine
Transport Protocol; and wherein the processor is configured to

i ndi cat eihheehbtepnetoprohogotibased tusetipkana mntenfjaceectypeedinba package
with a reference point value corresponding to the internet, protocol based
user pl aRhBSi REERLYEE ﬂ9péﬁdtﬁéuEackﬁaetBégﬁaléaﬁﬁr#ée&l?nta (BRR B4t i on
reservatt8”t9§ﬁ§ﬁ9@’tﬁ@dnEQoE?H%?oBhEeEbQH§g‘h&%%ab@.transn]t the

termnation reservati on nessage conprising the package. 2. The apparatus of

claim1l1, conprising: a receiver configured to receive a control plane
si gnal i ng. message associ ated with the.call, wherein_the processor
Conl | gur SH°L S AREBR ARG (RO AL GFABCTAF ol BEoF BEEEA aLtr BTARBRACErface

type fropmethageonkhiay pl.aae preRakbny MBSSAEE248 message may be
gent in a Reserve RTP Connection Point procedure, Configure
RTP Resources procedure and/or a Reserve RTP Connection

Point and configure remote resources procedure.

In turn, the processor 22 of the gateway apparatus 200
determines a user plane interface type (reference point
type) from a termination reservation message received by
the receiver 21 e.g. from the transmitter 13 of the control
apparatus 100, and performs processing in accordance with

the user plane interface type.

The processer 22 may determine the user plane interface
type from a reference point value indicated in a package
included in the terminaticon reservation message. The
package may be a H.248 package and may be callied IPUP

package or internet protocol up package.

The receiver 21 may receive the reservation termination

message using H.248 protocol.

The processor 22 may reserve resources in accordance with
the user plane protocol type, and may provide specific

services in accordance with the user plane protocol type.

I+ is toc be noted that the apparatuses shown in Fig. 7 may
have further functionality for working e.g. as MSS and MGW.

Here the functions of the apparatuses relevant for



3. The apparatus of claim2, wherein the control plane signaling nessage
conprises at |east one of a call setup request nessage, a negotiation
initiation message and a negotiation ,esponse nessage. 4. The apparatus of
claiml1, wherein t he receiver |s configured to receive a call setup
request nessage, and 19 the processor is configured to indicate the
appar at usnderatsender itheapmegetadksonfi nhti ahventieasage Hesceabttdon to
the call setup request nessage and cause the transm tter to transmt the

negotlatP&nr?ﬁ?ﬁF&Pﬁoﬁon§§§a§8nfl§urﬁﬁé03pﬁ§P§Pu§noF18Ialnﬁ? afher ei n

the recebygbditer®Nbird¥hed ithocheGelhve a negotiation initiation message, and
the processor is configured to indicate the apparatus as a sender in a
negoti ati on response nessage in reaction to the negotiation initiation
nmessage ﬁnd .cause. the tran nltt éﬁ%? ran mt the neg%tlatlon response

message. * 6. STHE gﬁpHPgFﬁg PX.ndFﬁgrﬁ AShi tfer is
Conflgurﬁdlh@t&b%&$@|bftﬂ%erQ&Qé%%hbﬂnah@fHBn@btoﬁoﬁﬁ%S@@ﬂs%&h@@ 151, 248
protocol. 7. An a%paratus conpri si ng:

llmltlng the invention. Various modifications and

applications may occur to those skilled in the art without

departing from the true spirit and scope of the invention

as defined by the appended claims.



a receiver configured to receive a termnation reservation nessage
conprising a package with a referencq poi nt val ue corresponding to an

i nternet protocol based user plane in?erface type; and a processor
configured to determ ne the user plane interface type of an internet

pr ot ocolClgaké%l: i nt erface, where data is transported on top of Real -Tine
Transport Protocol, fromthe reference point value indicated in the package
conprised in the term nation reservation nessage and to perform processing

i n accordance appdrdthes | tGrpels Pt ocol based user plane interface type.
8. The apparatus of claim?7, wherein the receiver is configured to receive
t he reservat iDrPTRIeH FRE | GMFGeeee LS iR TIUSE i sterblplar®) 9. The

appar at us, Of £1 8l M. 7. WL el f; Lhe, PLOCESSOrLd S,cOfigUL eda L0 Teser ve

resources in accor ce Wt ernet protoc ased user pl ane
protocol typea tddéhsniiecepparatus of claim 7, wherein the processor is
configured to provjide specific services in accordance with the internet
protocol basetheisetn piameiprbrbEdne t ipeeriaqe wWhet HoRn chMRIRghy:

determ Y AGLGedP BbaflANEnt O £HLCERLYRCaR a Als! OLERBEL, PLAI GG AL opased

interfac ere data is transported on top o I ransport
Pr ot ocol ¢f VReaWhTtthe alcathspostt Brbeopobeessaéd, i ndi cating the

i nternet t | based | a interf, t in,a k ith
ref or ence' poi ESUat he-korPESHORTP A PR FHEEANEY FROGTOF DiSed user

pl ane i nigréanert yPELE6HPI ba8Edl sart g1ahaal hearkreser ¥gbkoinMgssage; and
transmtting the term nation reservation nessage conprising the package.
package with a reference point value corresponding to the
internet protocol based user plane interface type, the
package being comprised in a termination reservation
message, and to cause the transmitter to transmit the

termination reservation message comprising the package.

2. The apparatus of claim 1, comprising:

a receiver configured to receive a control plane
signaling message associated with the call,

wherein the processor is configured to determine the
internet protocol based user plane interface type from the

control plane signaling message.

3. The apparatus of claim 2, wherein the control plane
signaling message comprises at least one of a call setup
request message, a negotlation initiation message and a

negotiation response message.

4. The apparatus of c¢laim 1, wherein
the receiver is configured to receive a call setup

regquest message, and



12. The method of claim 11, conpri sing: receiving a control plane
signaling nessage associated with the call; and determ ning the

i nternet protocol based user plane inBerface type fromthe control plane
signaling nmessage. 13. The nethod of claim 12, wherein the control plane

i gnal i Ng e33R0, CONRKESES Akch?ashRRe 186G @bk oS ehuPappAYEELsTESSage, a

negotiation initiation nmessage and~™a negoti ation response nessage. 21 14.
The met bed aofsegid@immiihl a cegotiisitign nenenmm@raH@@ISIagﬁetl@p regqiesn nessage;

i ndi cating, .in a eotlatlonlnltlatlon Mess eto transmitted in
reactloﬁ°t5hten€aeg1 SRS SRS Hy dg% zj[ug' E\%t %t he

negot i atiOn daH dul 18 It% %ﬁ;&%ﬁ%ﬂl%ﬂ q_rﬁa:iart@_mﬁmﬂets@a s a sender of the
negotiation initiation nmessage; and transmitting the negotiation initiation
message. 15. The nethod of claim 11, conprising:

5. The apparatus of claim 1, wherein

the receiver is configured to receive a negotiation
initiation message, and

the processor is configured to indicate the apparatus
as a sender in a negotiation response messgage in reaction
to the negotiation initiation message and cause the

transmitter to transmit the negotiation response message.

6. The apparatus of claim 1, wherein the transmitter is
configured to transmit the reservation termination message

uging H.248 protocol.

7. An apparatus, cowmprising:

a receiver configured to receive a termination
reservation message comprising a package with a reference
point value corresponding to an internet protocol based
user plane interface type; and

a processor configured to determine the user plane
interface type of an internet protocol based interface,
where data is transported on top of Real-Time Transport
Protocol, from the reference point value indicated in the
package comprised in the termination reservation message
and to perform processing in accordance with the internet

protocol based user plane interface type.

8. The apparatus of claim 7, wherein the receiver is
configured to receive the reservation termination message

using H.248 protocol.



receiving a negotiation initiation nessage; i ndicating, in a
negoti ati on response nessage to be transmtted in reaction to the
negotiation initiation nmessage, an apparatus by the negotiation response
nessage is to be transmtted as a sender of the negotiation response
nmessage; and transmtting the negotiation response nessage. 16. The net hod
of claim 11, conprising: transmtting the reservation termnation
nmessage siTige Hh@g8ratat ool cldim A, nMehépdinconprpsotgssor isreceiving a
term nation reservati on nessage conprising a package with a reference point
val ue cdﬁﬁé@bﬁ%ﬁ?ﬁgt?or%ﬁe¥ﬁ?e¥%%@u5?%?oéBlaﬁﬁgeaaﬁ%%rwbﬁ%n%h?nterface

det erni | g bhee usel. BLANe,LOLETLACE bYREEOprBRobBl eLpst prot ocol based

interface ere ata I's transported n top of Real Transport
Pr ot ocol , fronrthe reference pornt val ue indicated in the package conprised
in the termpation reservat nmess orm ng processing

; d, 2
i n accordance™ni PRPEHBTHHL 8 n%%ab?o g ngﬁégdgﬂgePrBFgﬁéofnfﬁrface type.

configured to provide specific services in accordance with

the internet protocol based user plane protocol type.

il. A method, comprising:

determining a user plane interface type of an internet
protocol based interface, where data is transported on top
of Real-Time Transport Protocol, via which a call is to be
processed;

indicating the internet pfotocol based user plane
interface type in a package with a reference point value
corresponding to the internet protocol based user plane
interface type comprised in a termination reservation
message; and

transmitting the termination reservation message

comprising the package.

12. The method of claim 11, comprising:

receiving a contrel plane signaling message associated
with the call; and

determining the internet protocol based user plane

interface type from the control plane signaling message.

13. The method of claim 12, wherein the control plane
signaling message comprises at least one of a call setup
request message, a negotiation initiation message and a

negotiation response messagde.



18. The nmethod of claim 17, conpri sing: receiving the reservation
term nation nessage using H 248 protocol. 19. The nethod of claim 17,

conpri si ng: reserving resources in accordance with the internet
prot ocol based user plane protocol tyde. 20. The method of claim17,
conpri si ng: provi di ng specific services in accordance with the

I nternet protocol based user plane protocol type. 21. A conputer program
product 14cl Tioe ngeghpdogfanlédm Al processisgnglevi ce, conpri sing software
code portions for, perform the steps of any one of clains 11 to 20 when

n
t he progran1ige?%ﬁvﬁﬂgt%ecﬁfﬁc%§g?ﬂ YT Message;

indicating, in a negotiation initiation message to be
transmitted in reaction to the call setup request message,
an apparatus by which the negotiation initiation message is
to be transmitted, as a sender of the negotiation
initiation message; and

transmitting the negotiation initiation message.

15. The method of claim 11, comprising:
receiving a negotiation initiation message;
indicating, in a negotiation response message to be
transmitted in reaction to the negotiation initiation
message, an apparatus by the negotiation response message
ig to be transmitted as a sender of the negotiation
response megsage; and

transmitting the negotiation response message.

16. The method of claim 11, comprising:
transmitting the reservation termination message using

H.248 protocol.

17. A method, comprising:

receiving a termination reservation message comprising
a package with a reference point value corresponding to an
internet protocol based user plane interface;

determining the user plane interface type of an
internet protocol based interface, where data is
transported on top of Real-Time Transport Protocol, from
the reference point value indicated in the package

comprised in the termination reservation message; and



22

performing processing in accordance with the internet

protocol based user plane interface type.

18. The method of claim 17, comprising:

receiving the reservation termination message using

H.248 protocol.

19. The method of c¢laim 17, comprising:
reserving resources in accordance with the internet

protocol based user plane protocol type.

20. The method of claim 17, comprising:
providing specific services in accordance with the

internet protocol based user plane protocol type.

21. A computer program product including a program for a
processing device, comprising software code portions for
performing the steps of any one of claims 11 to 20 when the

program is run on the processing device.



