
TITLE OF THE INVENTION  Different IP Interfaces in a Communication Network
System FIELD OF THE INVENTION The present invention relates to a
communication 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 other. BACKGROUND OF THE
INVENTION In mobile networks, e.g. networks according to 3GPP Re14 (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 Re14 networks,
MSC functionality 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.  2 general trend is to use IP transmission as widely as
possible. For example, an IM CN (IP Multimedia Core Network) comprising SIP
UAs (User Agents) communicates with an MSS-B using 3GPP SIP (Session
Initiation Protocol) (IP interface), and with an MGW-B via an Mb interface
(Mb reference point, IP interface, "Mb access (IMS (IP Multimedia
Subsystem))"). As further shown in Fig. 2, based on 3GPP AoIP work item a
GSM BSS (Global System for Mobile communication Base Station System)
communicates with an MSS-A via an A interface based on BSSAP (Base Station
System Application Part) signaling, and with an MGW-A via an A interface (A
reference point) which is an Mb 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 SIP-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)(PSTN)"). In addition, the SIP-I can be used as CS CN (circuit
switched core network) call control protocol, that is between MSC servers,
when communication 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 BE (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.  3 In IP based interfaces, the
MGW (MGW-A, MGW-B) transports user traffic such as speech and data on the
top of RTP (Real time Transport Protocol), UDP (User Datagram Protocol), IP
(Internet protocol) protocol stack. A problem associated 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-I 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 Cancellation), 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.  4  Dynamic RTCP (Real time
Transport Control Protocol) control can be used in context of Mb and Nb
interfaces but not in A interface, since SIP control is required for
dynamic RTCP.  Different set of speech codecs/data payload formats are
needed to be supported in A and Mb/Nb interfaces. Moreover, not knowing the
type of reference point of the reserved IP termination, the MGW is 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 same way which causes reservation of lots of resources 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 also be implemented as a computer program product
including 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 5 plane interface type in a termination reservation
message and transmits the termination reservation message. A gateway
apparatus, such as an MGW, receives the termination reservation message,
determines the user plane interface type from the termination reservation
message and performs processing in accordance with the user plane interface
type. 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 services which are
required for the termination/reference point in question. This increases
MGW call handling capacity. Moreover, it 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  6 



network system, in particular the MSC server system, more simple and more
reliable what results in less implementation and maintenance effort. BRIEF
DESCRIPTION OF THE DRAWINGS Fig. 1 shows a schematic diagram illustrating a
network architecture according to 3GPP Re14. Fig. 2 shows a schematic
diagram illustrating an IP network according to 3GPP Re14. 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 according 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. DESCRIPTION OF THE EMBODIMENTS OF THE
INVENTION 



7  In the following the invention will be described by way of embodiments
thereof with reference to the accompanying drawings which form part of the
specification.  For the purpose of the 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 terms of the present invention, or may even
have both functionalities integrated therein;  method steps likely to be
implemented as software code portions and being run using a processor at
one of the server / client entities are software code independent and can
be specified using any known or future developed programming language;
method steps and/or devices likely to be implemented as 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 DSP 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
functionality of the device is preserved.  8 



interface type) in an IP network shown in Fig. 2 as described in the
following by referring to Figs. 3-6. According to Fig. 3, the MSS
determines an Nb reference point when SIP-I is used in an Nc interface
between MSSs what will be described in the following. After an MSS-A (MSC
server A) 30 has received a call setup request from a preceding network, it
initiates a SIP (SDP (Session Datagram Protocol) offer/answer) negotiation
towards an MSS-B (MSC server B) 32. In a first SIP-I message of the
negotiation (communication la), the MSS-A 30 includes information
indicating that "sender of this message is MSS". When the MSS-B 32 receives
that message it notices that SIP-I communication is received from another
MSS. Therefore, the MSS-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
lb). 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-I (offer/answer) message is received
from an MSS or some other network element" in another way.  9 In a
termination reservation phase, the MSS-A 30 informs the type of reference
point to the MGW-A 34 via an Mc interface based on H.248 protocol
(communication 2 in Fig. 3) and the MSS-B 32 informs the type of reference
point to the MGW-B 33 via an Mc interface based on H.248 protocol
(communication 2 in Fig. 3), by using an IPUP package with a reference
point value "Nb". The IPUP package will be described 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 Mb like interface
(IP interface, "Mb BB (CS CN)"), no speech enhancement functions, no
fax/modem tone detection functions, etc. are activated. 



It 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 (AoIP)
between a BSC (Base station Controller) and an MGW what will be described
in the following.  10 Based on an A interface control plane signalling
(BSSAP / BSSMAP) (communication 1 in Fig. 4) received from a BSC 31a of the
access network 31, the MSS 30 determines when "AoIP termination" has to be
reserved in the MGW 34. 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 AoIP interface between the BSC 31a 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 31a of the
access network 31, the MSS 30 may determine when an IP based Abis interface
is to be used between a BTS 31b of the access network 31 and the MGW 34. 



In the termination reservation phase, the MSS 30 informs the type of
reference point to the MGW 34 via the Mc  11 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 termination (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 control 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 MSS 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).  12 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
MSS 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.
PackageID:ipup (0x00xx) /* packageID 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: - - -  "Abis" (0x004) (IP) Abis interface reference point.



Other values may be reserved for future use.  13 Default: "Mb" (0x0001)
(IP) Mb interface reference point. Defined in: Local Control descriptor.
Characteristics: Read/Write. Events None. Signals None. Statistics 



None. Procedures The MSS (MGC / MGCF) uses this package to indicate to the
MGW the type of reference point of interface which is IP based and where
NbUP framing 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 Mb interface termination, it is not mandatory to indicate the type of
reference point. Therefore, when ipup package is 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 Resources and
Reserve RTP  14 Connection Point and configure remote resources procedures.
The MGW uses this information to provide an appropriate set of services
required in certain interface (reference point) and in this way can
optimize speech quality and its resources usage. Fig. 7 shows a schematic
block diagram illustrating a configuration of a control apparatus 100 such
as an MSS and a gateway apparatus 200 such as an MGW according to an
embodiment of the invention. 



The control apparatus 100 comprises a receiver 11, a processor 12 and a
transmitter 13, which are interconnected via a bus 14. The gateway
apparatus 200 comprises a receiver 21, a processor 22 and a transmitter 23,
which are interconnected via a bus 24. The control apparatus 100 and the
gateway apparatus 200 may be connected to each other using H.248 protocol.
The control apparatus 100 is also 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 elements via
A, Abis, Nb and Mb 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 via
the bus 14 to transmit the termination reservation message.  15 The
processor 12 may determine the user plane interface type from a control
plane signaling message associated with the call, which has been received
by the receiver 11. The control plane signaling message may comprise at
least one of a call setup request message, a negotiation initiation message
and a negotiation response message. The negotiation initiation message and
the negotiation response message each may comprise a session initiation
protocol integrated service digital network user part protocol (SIP-I)
message, and the call setup request message may comprise at least one of a
base station system application part protocol (BSSAP) / BSSMAP (A interface
control plane signalling) message and session initiation protocol (SIP)
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 H.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 received by the receiver 11 and cause the transmitter 13
via the bus 14 to transmit the negotiation initiation message.  16 



in reaction to a negotiation initiation message received by the receiver 11
and cause the transmitter 13 via the bus 14 to transmit the negotiation
response message. The transmitter 13 may transmit the reservation
termination message using H.248 protocol. This H.248 message may be sent 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 termination reservation message. The
package may be a H.248 package and may be called 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. It is to
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  17 understanding the principles of the invention
are described by referring to the configuration shown in Fig. 7 as an
embodiment of the invention. It is to be understood that the above
description is illustrative of the invention and is not to be construed as
limiting 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. 



18 CLAIMS:  1. An apparatus, comprising:       a processor configured to
determine a user plane interface type via which a call is to be processed;
a transmitter,       wherein the user plane interface type is an internet
protocol based interface where data is transported on top of Real-Time
Transport Protocol; and      wherein the processor is configured to
indicate the internet protocol based user plane interface type in a 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 negotiation
initiation message and a negotiation response message.  4. The apparatus of
claim 1, wherein       the receiver is configured to receive a call setup
request message, and  19       the processor is configured to indicate the
apparatus as a sender in a negotiation initiation message in reaction to
the call setup request message and cause the transmitter to transmit the
negotiation initiation message.  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 message 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 using 1-1.248
protocol.  7. An apparatus, comprising: 



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.  20  9. The
apparatus of claim 7, wherein the processor is configured to reserve
resources in accordance with the internet protocol based user plane
protocol type.  10. The apparatus of claim 7, wherein the processor is
configured to provide specific services in accordance with the internet
protocol based user plane protocol type.  11. 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 protocol 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 control 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 message.  21 14.
The method of claim 11, comprising: receiving a call setup request 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 is to be transmitted as a sender of the negotiation response
message; 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 claim 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. 




