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Routing of sessions to other communication networks

Technical field

The present invention relates to telecommunications and in particular to system,

methods, nodes and computer program for routing of sessions to other communication

networks.

Background

Deployments of IMS (IP Multimedia Subsystem) based communication networks are

progressing worldwide. In a typical deployment scenario an IMS network is built up as a

parallel network to an existing PSTN (Public Switched Telephone Network), wherein

the IMS network and the PSTN are usually operated by different network operators, or

by different divisions of a large operator.

In large countries the geographical area of the country is divided into regions. This

division is usually driven by the density of the population. Communication networks

follow this sub-structuring by offering communication services in the different regions,

wherein the different regions may be served by different network operators.

In order to allow people to communicate freely with each other although belonging to

different network operators, the IMS network and the PSTN network are interconnected

via so called POIs (Point of Interconnect). At these POIs telephone calls are routed

between the peering networks. The routing of a telephone call from the own network to

a peering network is also known as breakout from the own network.

This scenario is depicted in more detail in figure 1. Region 1 100 and region 2 102 are

both covered by the IMS based communication network 101 and by the PSTN 112. The

region 1 100 and region 2 102 of the IMS network 101 are using a common IP

Backbone transport network 110.

The IMS network 101 and the PSTN 112 are interconnected at the POI 114 in region

100 and at POI 120 at region 102.

The IMS network 101 comprises, among other nodes, the IMS infrastructure nodes

MGCF 116 (Media Gateway Control Function) handling POI 114 in region 1 100,



MGCF 122 handling POI 120 in region 102, a S-CSCF 124 (Serving Call Session

Control Function), a TAS 126 (Telephony Application Server) implementing the

subscriber services, and a BGCF 128 (Breakout Control Function) controlling the

breakout of sessions from the IMS network 101 to the PSTN 112. The S-CSCF 124,

TAS 126, and the BGCF 128 are located in region 1 100, while in the region 2 102

none of such nodes (124, 126, 128) are located. This is a typical deployment where the

main IMS infrastructure nodes are located centrally in very few regions only.

Now looking closer at a simplified view of routing of a session invitation, a UE (user

equipment) A 104 in region 1 100 initiates a session invitation to a UE B 106 in region 2

102. The routing path is illustrated by the solid line 150. The session invitation is routed

to the S-CSCF 124 allocated to the B-subscriber using UE B 106, which then involves

the TAS 126 for handling the terminating services for the B-subscriber. Then the

session is delivered to the UE B in region 2 102. Since the session is routed using the

transport IP backbone 110 of the IMS network 101 , the handling of the session is very

efficient as the entire session can be handled within the IMS network 101 .

Now the B-subscriber using UE B 106 activates a forwarding service, for example

unconditional session forwarding to a UE C 108 of the PSTN 112. The forwarding

service is executed in the TAS 126, and the resulting routing path is illustrated by the

dashed line 160. The S-CSCF 124 determines the breakout condition and routes the

session invitation to the BGCF 128 for breakout handling. Here it is assumed that the

B-subscriber does not have a TEL IMPU (Telephony IP Multimedia Public Identity), but

only a SIP IMPU (Session Initiation Protocol IP Multimedia Public Identity) with a

common domain part for all subscribers in region 1 100 and region 2 102, for example

subscribername@sip.IMSoperator.com. Here "IMSoperator" would correspond to the

common domain part. So the common domain part would not reveal in which region the

UE B 106 is located.

Since the BGCF 128 cannot derive where the UE B 106 or the UE C 108 are located, it

routes the forwarded session invitation to the closest POI to the PSTN 112, which is the

POI 114 in the region 1 100. So the BGCF 128 sends the session invitation to the

MGCF 116 handling POI 114. The MGCF 116 then converts the session invitation to a

corresponding telephone call setup request compatible with the PSTN 112. Then the

PSTN 112 takes care of the routing of the telephone call setup request to the UE C 108

in region 2 102.



As can be derived from the above routing example, the handling of the session is not

efficient as the routing of the corresponding telephony call from region 1 100 to region 2

102 is done by the PSTN 112, which involves usage of expensive PSTN resources. In

this case the IMS network 101 operator has to pay a high termination fee to the PSTN

112 operator. The termination fee is typically proportional to the routing distance in the

network until the termination point is reached, which in this case is the PSTN 112 UE C

108. There is clearly a need to improve the routing of communication sessions from the

IMS network 101 to the PSTN 112, or in general to other communication networks, in

terms of efficiency.

Summary

It is an object of the invention to improve the routing of communication sessions to

other communication networks. It is also an object of the invention to provide

corresponding methods, nodes, and instruction sets or computer programs.

The objects defined above are solved by the features of the independent claims.

Preferred embodiments of the invention are described in the dependent claims.

According to an exemplary aspect of the invention, a method for routing a session

invitation from a first communication network to a second communication network is

provided. The first communication network and the second communication network are

interconnected via at least two points of interconnect, the first communication network

and the second communication network are stretching across at least two common

geographical regions; the at least two points of interconnect are located in different

common geographical regions. The method comprises receiving, by a first control

node, a session invitation to a first user equipment, the first control node and the first

user equipment are part of the first communication network. The method further

comprises determining, by the first control node, whether a breakout condition for

routing of the session invitation to the second communication network is fulfilled. The

method further comprises based on a result of determining, selecting, by a second

control node, one of the at least two points of interconnect to the second

communication network, the second control node is part of the first communication

network; wherein the selection is considering a capability information characterizing

capabilities of the first control node.



The method may further comprise receiving, by a third control node, the capability

information from a subscriber database, the third control node being part of the first

communication network. The method may further comprise subsequent to the reception

of the capability information, sending, by the third control node, a registration request to

the first control node, wherein the registration request comprises the capability

information.

According to another exemplary aspect of the invention, a method in a control node for

routing a session invitation from a first communication network to a second

communication network is provided. The control node is part of the first communication

network. The method further comprises determining whether a breakout condition for

routing of a session invitation to the second communication network is fulfilled. The

method further comprises subsequent to the determining of the breakout condition,

sending the session invitation to a second control node, wherein the session invitation

comprises capability information characterizing capabilities of the control node, if the

capability information is stored in the control node.

According to another exemplary aspect of the invention, a method in a control node for

routing a session invitation from a first communication network to a second

communication network is provided. The first communication network and the second

communication network are interconnected via at least two points of interconnect. The

first communication network and the second communication network are stretching

across at least two common geographical regions. The at least two points of

interconnect are located in different common geographical regions. The control node is

part of the first communication network. The method further comprises receiving a

session invitation to a user equipment, the session invitation comprising capability

information characterizing capabilities of a first control node, wherein the user

equipment is part of the second communication network, and the first control node is

part of the first communication network. The method further comprises selecting one of

the at least two points of interconnect to the second communication network, wherein

the selection is considering the capability information.

The method may further comprise subsequent to the selection of one of the at least two

points of interconnect, determining a route to the selected point of interconnect,



wherein the route utilizes a transport backbone of the first communication network to

reach the selected point of interconnect.

According to another exemplary aspect of the invention, a method in a control node for

registration of a user equipment in a first communication network is provided. The

control node and the user equipment are part of the first communication network. The

method comprises receiving a query response from a subscriber database comprising

capability information characterizing capabilities required for a first control node,

wherein the capability information comprises information in which geographical region

of the first communication network the user equipment is located. The method further

comprises selecting a first control node considering the received capability information,

wherein the first control node is part of the first communication network. The method

further comprises sending a registration request to the first control node, wherein the

registration request comprises the capability information.

According to another exemplary aspect of the invention, a control node for routing a

session invitation from a first communication network to a second communication

network is provided. The control node is part of the first communication network. The

control node is capable of determining whether a breakout condition for routing of a

session invitation to the second communication network is fulfilled. The control node is

further capable of, subsequent to the determining of the breakout condition, sending

the session invitation to a second control node, wherein the session invitation

comprises capability information characterizing capabilities of the control node, if the

capability information is stored in the control node.

According to another exemplary aspect of the invention, a control node for routing a

session invitation from a first communication network to a second communication

network is provided. The first communication network and the second communication

network are interconnected via at least two points of interconnect. The first

communication network and the second communication network are stretching across

at least two common geographical regions. The at least two points of interconnect are

located in different common geographical regions. The control node is part of the first

communication network. The control node is capable of receiving a session invitation to

a user equipment, the session invitation is comprising capability information

characterizing capabilities of a first control node, wherein the user equipment is part of

the second communication network, and the first control node is part of the first



communication network. The control node is further capable of selecting one of the at

least two points of interconnect to the second communication network, wherein the

selection is considering the capability information.

According to another exemplary aspect of the invention, a control node for registration

of a user equipment in a first communication network is provided. The control node and

the user equipment are part of the first communication network. The control node is

capable of receiving a query response from a subscriber database comprising

capability information characterizing capabilities required for a first control node,

wherein the capability information comprises information in which geographical region

of the first communication network the user equipment is located. The control node is

further capable of selecting a first control node considering the received capability

information, wherein the first control node is part of the first communication network.

The control node is further capable of sending a registration request to the first control

node, wherein the registration request comprises the capability information.

According to another exemplary aspect of the invention, a system for routing a session

invitation from a first communication network to a second communication network is

provided. The system comprises a first control node and a second control node.

Alternatively the system comprises a first control node and a second control node and

a third control node.

The foregoing and other objects, features and advantages of the present invention will

become more apparent in the following detailed description of embodiments of the

invention illustrated in the accompanying drawings.

Brief description of the drawings

Further characteristics and advantages of the invention will become better apparent

from the detailed description of particular but not exclusive embodiments, illustrated by

way of non-limiting examples in the accompanying drawings, wherein:

Figure 1a shows a block diagram illustrating a system for state of the art routing of a

session invitation from a first communication network to a second communication

network;



Figure 1b shows a block diagram illustrating a system for efficient routing a session

invitation from a first communication network to a second communication network

according to the invention;

Figure 2 shows a procedure flow diagram illustrating the registration of a UE into an S-

CSCF according to the invention;

Figure 3 shows a procedure flow diagram illustrating the breakout of a SIP session

invitation to a PSTN according to the invention;

Figure 4 shows a flow diagram illustrating a method in a third control node in the first

communication network according to the invention;

Figure 5a shows a first flow diagram illustrating a first method in a first control node in

the first communication network according to the invention;

Figure 5b shows a second flow diagram illustrating a second method in a first control

node in the first communication network according to the invention;

Figure 6 shows a flow diagram illustrating a method in a second control node in the first

communication network according to the invention;

Figure 7 shows a block diagram illustrating a first control node in the home

communication network according to the invention;

Figure 8 shows a block diagram illustrating a second control node in the home

communication network according to the invention;

Figure 9 shows a block diagram illustrating a third control node in the home

communication network according to the invention;

Detailed description

In the following, methods and nodes for routing a session invitation from a first

communication network to a second communication network and associated instruction

set or computer program according to the invention are described in more detail.

Within the context of the present application, the term "communication network" may

particularly denote a collection of nodes or entities, related transport links, and



associated management needed for running a service, for example a telephony service

or a packet transport service. Depending on the service, different node types or entities

may be utilized to realize the service. A network operator owns the communication

network, and offers the implemented services to its subscribers. Typical examples of a

communication network are radio access network (such as GSM, 3G, WCDMA, CDMA,

LTE, 802.1 1), mobile backhaul network, or core network (such as IMS, CS (Circuit

Switched), or Packet Core).

Within the context of the present application, the term "control node" refers to a node of

the communication network primarily performing control procedures for sessions and

services of a subscriber of the communication network. The term typically refers to

those entities of the communication network handling control plane, subscriber data,

services, or signaling traffic associated with user traffic in the communication network.

In a core network a control node may be a MME (Mobility Management Entity), P-

CSCF (Proxy-CSCF), S-CSCF, or TAS nodes.

Within the context of the present application, the term "Point of Interconnect" refers to a

point where two communication networks are interconnected. In practical realizations

several POIs exist between each two communication networks, and the POIs are

geographically distributed. This allows to load balance the traffic between two

communication networks, but also to influence the termination fee. When there is a

choice, it is cheaper to route a call via the POI as close as possible to the geographical

location of the terminating subscriber.

Within the context of the present application, the term "termination fee" refers to a fee

to be paid per call or session by the originating communication network operator to the

communication network operator operating the network where the call or session is

terminated. It is calculated based on the geographical distance from the entry POI to

the termination point in the terminating communication network.

Within the context of the present application, the term "user equipment" refers to a

device for instance used by a person for his or her personal communication. It can be a

telephone type of device, for example a fixed telephone or a SIP phone, cellular

telephone, a mobile station, cordless phone, or a personal digital assistant type of

device like laptop, notebook, notepad equipped with a wireless data connection. The

UE may also be associated with non-humans like animals, plants, or even machines.



Within the context of the present application, the term "session invitation" refers to a

control signaling used to establish a communication session or a telephone call. Within

the context of IMS, the control signaling may be SIP based. Within the context of

PSTN, the control signaling may be ISUP (Integrated Services Digital Network User

Part) or TUP (Telephony User Part) based.

Within the context of the present application, the term "breakout" refers to the routing of

a communication session or a telephone call from the own network to a peering other

network via a POI. So the communication session or a telephone call breaks out of the

own network to other networks.

Within the context of the present application, the term "capability information: refers to a

set of information characterizing the capabilities of a control node and capabilities

required by a subscriber. The capabilities may for example be related to the handling of

communication sessions (e.g. specific audio or video capabilities) or also be related to

the characteristics of a subscriber or UE (e.g. type of subscriber, type of UE, or

geographical position of the UE).

Referring now to Figure 1b, this figure shows a block diagram illustrating a system for

efficient routing a session invitation from a first communication network to a second

communication network.

The first communication network 101 and the second communication network 112 may

be interconnected via at least two points of interconnect 114, 120. The first

communication network 101 and the second communication network 112 may be

stretching across at least two common geographical regions 100, 102, and the at least

two points of interconnect 114, 120 may be located in different common geographical

regions 100, 102.

Figure 1b illustrates the same network scenario as introduced in the background

section. However, instead of the state of the art routing paths 150, 160, now an efficient

network routing path from the first communication network 101 to the second

communication network 112 is depicted by a dashed line 170.

The first communication network 101 may correspond to an IMS network and the

second communication network 112 may correspond to a PSTN.



In this scenario the S-CSCF 124, which may correspond to a first control node 124,

may be receiving 550 a session invitation to a first user equipment 106, which may

correspond to UE B 106. The S-CSCF 124 and the UE B 106 may be part of the first

communication network 101 , which corresponds to the IMS network 101 .

The S-CSCF 124 may involve the TAS 126 for execution of terminating services of the

B-subscriber using the UE B 106. Session forwarding is an example of terminating

services being executed by the TAS 126. Session forwarding is also an example of a

terminating service which may change the destination of the session invitation to target

now the UE C 108.

The S-CSCF 124, which corresponds to a first control node 124, may be determining

whether a breakout condition for routing of the session invitation to the second

communication network 112 is fulfilled, which corresponds to the PSTN 112. By

checking the destination of the session invitation, the S-CSCF 124 may determine that

a routing of the session invitation to another communication network, so a breakout

may have to be done. In this scenario the breakout condition may be associated with a

session invitation forwarding to a second user equipment 108. The second user

equipment 108 may be located in the second communication network, the PSTN 112.

In this scenario it is assumed that the B-subscriber may eventually have two UEs. The

first UE 106 may be an IMS SIP phone, while the B-subscriber has as well an old

PSTN phone, which may correspond to the UE C 108. So the B-subscriber may want to

forward all incoming calls to his PSTN phone UE C 108 instead of reaching his IMS

phone UE B 108. Another possible scenario may be that PSTN phone UE C 108

belongs to a further subscriber, a C-subscriber. But taking subscriber behavior statistics

into account, it may be very likely that this C-subscriber is located close to, at least in

the same region 102 as the B-subscriber.

In the next step, so subsequent to the determining 555 of the breakout condition, the S-

CSCF 124 may be sending the session invitation to the BGCF 128, which corresponds

to the second control node 128, wherein the session invitation may comprise a

capability information characterizing capabilities of the S-CSCF 124. In this scenario

the capability information may comprise information in which geographical region 100,

102 of the first communication network 101 the first user equipment 106 may be

located. During the registration process of the UE B 106 into the IMS network 101 the



S-CSCF 124 for the UE B 106 was selected to match the capability demands of the UE

B 106 and the B-subscriber.

In this scenario an identity of the subscriber using the first user equipment 106 may not

comprise information in which geographical region 100, 102 of the first communication

network 101 the first user equipment 106 may be located. Here it is assumed that the

B-subscriber does not have a TEL IMPU, but only a SIP IMPU with a common domain

part for all subscribers in region 1 100 and region 2 102, for example

subscribername@sip.IMSoperator.com. Here "IMSoperator" would correspond to the

common domain part. So the common domain part would not reveal in which region the

UE is located. So the identity of the subscriber using the first user equipment 106 may

be a SIP IMPU comprising a domain part common for all the geographical regions 100,

102 of the first communication network 10 1 .

In the next step the BGCF 128 may receive the session invitation to UE C 108, wherein

the session invitation may comprise the capability information characterizing

capabilities of the S-CSCF 124. So based on a result of determining the breakout

condition, the BGCF 128 may be selecting one of the at least two points of interconnect

114, 120 to the PSTN 112, wherein the selection may be considering the capability

information characterizing capabilities of the S-CSCF 124.

Since the received capability information may comprise information in which

geographical region 100, 102 of the IMS network 101 the first UE 106 may be located,

it is possible for the BGCF 128 to select the POI 120 closest to the UE B 106. As

described above, it may be assumed that the UE B 106 is very close to the UE C 108, it

is efficient to select the POI 120 closest to the UE B 106, whereby closest may mean in

the same geographical region 102.

The POI 120 may be handled by the MGCF 122, therefore the BGCF 128 determines

subsequent to the selection of one of the at least two points of interconnect 114, 120, a

route to the selected point of interconnect 120, wherein the route utilizes a IP backbone

transport network 110 of the IMS network 101 to reach the selected point of

interconnect 120.

The MGCF 120 handles the POI 120 and converts the session invitation into a

corresponding telephone call setup request and passes this request via the POI 120 to



the PSTN 112. The PSTN 120 then routes the telephone call setup request to the UE C

108.

The entire routing path is illustrated by the dashed line 170.

Referring now to Figure 2 , this figure shows a procedure flow diagram illustrating the

registration of a UE B 106 into an S-CSCF 124.

Before a UE B 106 can initiate or receive sessions, it has to register itself into the IMS

network 101 , i.e. into an S-CSCF 124 being responsible for handling the UE B 106.

During the registration process also the capability information characterizing

capabilities of the S-CSCF 124 may be stored into the S-CSCF 124.

The registration procedure may start in 200 with the UE B 106 performing a discovery

of the P-CSCF 250 (Proxy-CSCF) according to the state of the art. When the UE B 106

has determined the address of the P-CSCF 250, the UE B 106 may send a registration

request 202 to the P-CSCF 250. Since an IMS network is based on SIP signaling

protocol, the UE B 106 may send a SIP Register message.

The P-CSCF 250 may receive the SIP Register message 202 and forward the SIP

Register message in 204 to an l-CSCF 252 (Interrogating-CSCF). The task of the I-

CSCF 252 is to select an S-CSCF for the UE B 106. To perform this task, the l-CSCF

252 may have to collect information on the subscriber using the UE B 106 and the

services the subscriber may have subscribed to and what capabilities may be required

from the S-CSCF to be selected.

For determining this information, the l-CSCF 252 may send a request 206 to a HSS

254 (Home Subscribers Server). The interface between an l-CSCF and a HSS is

defined in 3GPP as so called Cx-interface. The message the l-CSCF 252 may use to

query the HSS may be a diameter UAR (User Authentication Request) 206. Also other

diameter messages types may be possible to use.

The HSS 254 may receive the UAR message 206 and do a lookup on the subscriber

profile and determine the S-CSCF server capabilities. The S-CSCF server capabilities

may be specific for the subscriber and may comprise information in which geographical

region 100, 102 of the IMS network 101 the UE B 106 is located. This capability

information, corresponding to the S-CSCF server capabilities, may be provisioned into



the subscriber database, corresponding to the HSS 254, by a network operator of the

IMS network 101 as part of subscriber data related to a subscriber using the UE B 106.

The HSS 254 may response to the query 206 to the l-CSCF 252 by sending a diameter

UAA (User Authentication Answer) message 210 via the Cx-interface to the l-CSCF

252. This diameter message 210 may comprise, among other information, the

determined required S-CSCF server capabilities.

The l-CSCF 252 may be receiving the S-CSCF server capabilities, which correspond to

the capability information, from the HSS 254 in the diameter UAA message 210. Based

on this information the l-CSCF 252 may select in 212 an S-CSCF 124 which matches

with the determined required S-CSCF server capabilities.

Subsequent to the reception of the S-CSCF server capabilities the l-CSCF 252 may be

sending a registration request, which corresponds to a SIP Register message 214, to

the S-CSCF 124, which corresponds to a first control node 124, wherein the

registration request comprises the S-CSCF server capabilities. So the l-CSCF 252

forwards in 214 the S-CSCF server capabilities received from the HSS 254 to the

selected S-CSCF 124.

The S-CSCF 124 may receive the SIP Register message 214 comprising the S-CSCF

server capabilities. The S-CSCF 124 then stores the received S-CSCF server

capabilities. The received S-CSCF server capabilities comprise information in which

geographical region 100, 102 of the IMS network 101 the UE B 106 is located.

The information in which geographical region 100, 102 of the IMS network 101 the UE

B 106 is located is stored together with the subscriber information for that served

subscriber. So the same S-CSCF 124 can serve subscribers in different regions with

different S-CSCF server capabilities provisioned.

Referring now to Figure 3 , this figure shows a procedure flow diagram illustrating the

breakout of a SIP session invitation to a PSTN.

This procedure flow diagram illustrates in more detail the handling of a session

invitation, corresponding to a SIP Invite message, as shown in figure 1b. A SIP Invite

message 300 may be received in the S-CSCF 124, which may correspond to a first

control node.



The S-CSCF 124 may in step 310 determine whether a breakout condition is fulfilled

where the SIP Invite message shall be routed to a UE C 108 located in another

communication network such as the PSTN 112. This breakout condition may be

caused by execution of a subscriber service such as session forwarding.

If the S-CSCF 124 has detected such breakout condition, the S-CSCF 124 forwards the

SIP Invite message 320 to the BGCF 128 responsible for handling the breakout of SIP

Invite messages. The SIP Invite message 320 may comprise the S-CSCF server

capabilities as stored in the S-CSCF 124 during the registration procedure as shown in

figure 2 . The S-CSCF server capabilities may comprise, among other information,

information in which geographical region 100, 102 of the IMS network 101 the UE B

106 may be located.

The BGCF 128 may receive the SIP Invite message 320 comprising the S-CSCF

server capabilities. The BGCF 128 may now select in step 330 the POI 114, 120 to be

used for the breakout of the SIP Invite message to the PSTN 112. For doing this

selection of the POI 114, 120 the BGCF 128 may consider the received S-CSCF server

capabilities to select the POI 120 located in the geographical region 102 where the UE

B 106 may be located. This selection assumes that the UE B 106 may be located close

to the UE C 108.

After having selected POI 120, the BGCF 128 determines a routing path 160 to the

MGCF 122 handling the POI 120. The BGCF 128 may forward the SIP Invite message

340 to the MGCF 122 in a way that the route utilizes an IP backbone transport

backbone 110 of the IMS network 101 to reach the selected POI 120.

The MGCF 122 may receive the SIP Invite message 340 and may convert the

message into a call setup request message compatible with the control signaling used

in the PSTN 112, such as an ISUP IAM (Initial Address Message) message 350. Then

the MGCF 122 may send the ISUP IAM message 350 via the POI 120 to the PSTN 112

which then delivers the call setup request in step 360 to the UE C 108.

Referring now to Figure 4 , this figure shows a flow diagram illustrating a method in a

third control node in the first communication network. The third control node may

correspond to an l-CSCF 252 and the first communication network may correspond to

an IMS network 101 .



The flow may start when receiving 400 a registration request. This registration request

may correspond to a SIP Register message.

In step 410 the l-CSCF 252 may query the HSS 254 for information on the required S-

CSCF server capabilities. The S-CSCF server capabilities may comprise, among other

information, information in which geographical region 100, 102 of the IMS network 101

the UE B 106 may be located.

The HSS 254 may respond and in step 420 the l-CSCF 252 may receive the required

S-CSCF server capabilities.

In step 430 the l-CSCF 252 may add the received the required S-CSCF server

capabilities to the received registration request message.

In step 440 the l-CSCF 252 may select an S-CSCF 124 taking into account the

received required S-CSCF server capabilities.

In step 450 the l-CSCF 252 may send the registration request to the selected S-CSCF

124, wherein the registration request comprises the S-CSCF server capabilities and the

flow ends.

Referring now to Figure 5a, this figure shows a first flow diagram illustrating a first

method in a first control node in the first communication network. The first control node

may correspond to an S-CSCF 124 and the first communication network may

correspond to an IMS network 101 .

The flow may start when receiving 500 a registration request. This registration request

may correspond to a SIP Register message.

The S-CSCF 124 then checks in 510 if S-CSCF server capabilities have been received.

If this is not the case, so the answer is no, the flow ends.

If the S-CSCF 124 has received S-CSCF server capabilities, so the answer to the

check 510 is yes, the S-CSCF 124 may store 520 the received S-CSCF server

capabilities and the flow ends. The received S-CSCF server capabilities may comprise

information in which geographical region 100, 102 of the IMS network 101 the UE B

106 is located.



The information in which geographical region 100, 102 of the IMS network 101 the UE

B 106 is located may be stored together with the subscriber information for that served

subscriber. So the same S-CSCF 124 may serve subscribers in different regions with

different S-CSCF server capabilities provisioned.

Referring now to Figure 5b, this figure shows a second flow diagram illustrating a

second method in a first control node in the first communication network. The first

control node may correspond to an S-CSCF 124 and the first communication network

may correspond to an IMS network 101 .

The flow may start when receiving 550 a session invitation. This session invitation may

correspond to a SIP Invite message.

In step 555 the S-CSCF 124 may determine whether a breakout condition is fulfilled

where the session invitation shall be routed to a UE C 108 located in another

communication network such as the PSTN 112. This breakout condition may be

caused by execution of a subscriber service such as session forwarding.

If breakout condition is not fulfilled, so the answer to the check 555 is no, state of the

art routing within the IMS network 101 according to step 580 may be applied and the

flow ends.

If breakout condition is fulfilled, so the answer to the check 555 is yes, the S-CSCF 124

may check in 560 whether S-CSCF server capabilities are stored in the S-CSCF 124. If

no S-CSCF server capabilities are stored in the S-CSCF 124, so the answer to the

check 560 is no, the S-CSCF 124 may send 570 the session invitation to the BGCF

128. Then the flow ends. In this case the session invitation to the BGCF does not

comprise any S-CSCF server capabilities.

If S-CSCF server capabilities are stored in the S-CSCF 124, so the answer to the

check 560 is yes, the S-CSCF 124 may add in 565 the stored S-CSCF server

capabilities to the session invitation message. The added S-CSCF server capabilities

may comprise information in which geographical region 100, 102 of the IMS network

101 the UE B 106 is located.



The S-CSCF 124 may then send 570 the session invitation to the BGCF 128. In this

case the session invitation to the BGCF may comprise S-CSCF server capabilities.

Then the flow ends.

Referring now to Figure 6 , this figure shows a flow diagram illustrating a method in a

second control node in the first communication network. The second control node may

correspond to a BGCF 128 and the first communication network may correspond to an

IMS network 101 .

The flow may start when receiving 600 a session invitation. This session invitation may

correspond to a SIP Invite message.

In step 610 the BGCF 128 may determine whether S-CSCF server capabilities have

been received. If no S-CSCF server capabilities have been received, so the answer to

the check 610 is no, the selection 630 of a PSTN breakout POI may be done by

selecting the POI closest to the BGCF 128.

If S-CSCF server capabilities have been received, so the answer to the check 6 10 is

yes, the selection 620 of a PSTN breakout POI may be done considering the received

S-CSCF server capabilities. The considered S-CSCF server capabilities may comprise

information in which geographical region 100, 102 of the IMS network 101 the UE B

106 is located. The BGCF 128 may consider the received S-CSCF server capabilities

when selecting the POI 120 located in the geographical region 102 where the UE B 106

may be located. This selection assumes that the UE B 106 may be located close to the

UE C 108.

The flow then continues with step 640. When this step is reached, the POI to the PSTN

may have been selected, either by step 630 selecting the POI closest to the BGCF 128,

or by step 620 considering the received S-CSCF server capabilities. The BGCF 128

then may determine a route to the PSTN 112 breakout POI 120 via the IP backbone

transport network 110.

Then in step 650 the BGCF 128 may send the session invitation to the MGCF 122

handling the PSTN 112 breakout POI 120 via the determined route and the flow ends.

Referring now to Figure 7 , this figure shows a block diagram illustrating a first control

node in the home communication network. The illustrated entity may correspond to the



S-CSCF 124. The first control node 124 may be adapted to perform one or more steps

of the above described methods shown in Figures 5a, 5b.

The S-CSCF 124 may comprise a number of functional units, which are described in

further detail below and which are adapted to perform respective method steps.

A processing unit 700 of the S-CSCF 124 may be adapted to determining whether a

breakout condition for routing of a session invitation to the second communication

network 112 is fulfilled. The breakout condition may be associated with a subscriber

service invocation resulting in a session invitation forwarding to a second user

equipment 108, the second user equipment 108 being located in the second

communication network 112. The subscriber service may be a session forwarding

service. The processing unit 700 may further be adapted to, subsequent to the

determining of the breakout condition, send the session invitation to a second control

node 128, wherein the session invitation comprises capability information

characterizing capabilities of the 25 control node 124, if the capability information is

stored in the control node 124. In a practical implementation the processing unit 600

may be one processor taking care of all the above functions, or may also be distributed

over more than one processor, wherein the functions are distributed over the available

processors.

The S-CSCF 124 may further comprise a sending unit 702 and a receiving unit 704 via

which the S-CSCF 124 can communicate with the l-CSCF 252 or with other nodes of

the IMS network 101 . The S-CSCF 124 may also comprise a sending unit 706 and a

receiving unit 708 via which the S-CSCF 124 can communicate with the BGCF 128 or

with other nodes of the IMS network 101 . The sending unit 702, 706 and the receiving

unit 704, 708 may be part of a respective interface, respectively. Alternatively, the S-

CSCF 124 may comprise a single send and receive interface. This interface could then

be used for both the communication with the further nodes of the IMS network 101 and

with the BGCF 128 and l-CSCF 252. The sending unit 702, 706 may send out signaling

messages composed by the processing unit 700. The receiving unit 704, 708 may

receive signaling messages originating from the l-CSCF 252 and other nodes of the

IMS network 101 , and forward the received signaling messages to the processing unit

700 for handling.



The S-CSCF 124 may also comprise a storing unit 710 for storing information related to

routing of sessions to other communication networks. The storing unit 710 may

comprise various types of memory such as volatile memory, non-volatile memory, hard

disk drives, solid state drives, a network interface to a database or a data center,

secure digital cards, or hardware such as smart cards, non-reversible chips, security

chips, security modules, or trusted platform module devices. The storing unit 710 may

be used by the processing unit 700 to store information, for example the S-CSCF

server capability, or program code.

The S-CSCF 124 may also comprise a breakout determination unit 712. The breakout

determination unit 712 may perform on request from the processing unit 700 a function

for determining whether a session needs to break out from the own communication

network to other communication networks. This may be done via an analysis function

analyzing the destination address of the session invitation message. Sub-elements of

the destination address may be compared with a pre-stored information of the own

network. If the analyzed sub-elements of the destination address do not match with the

pre-stored information, a breakout to other communication networks is needed. This

analysis result may be returned to the processing unit 700.

The S-CSCF 124 may also comprise a service unit 714. The service unit 714 may on

request from the processing unit 700 check for subscriber services and may involve

other nodes of the IMS network 101 such as a TAS 126 for triggering and execution of

these subscriber services. For communication with the TAS 126 one of the interfaces

702, 704 or 706, 708 may be utilized. After the subscriber services have been handled,

the service unit 714 may inform the processing unit 700.

Referring now to Figure 8 , this figure shows a block diagram illustrating a second

control node in the home communication network. The illustrated entity may

correspond to the BGCF 128. The first control node 128 may be adapted to perform

one or more steps of the above described method shown in Figure 6 .

The BGCF 128 may comprise a number of functional units, which are described in

further detail below and which are adapted to perform respective method steps.

A processing unit 800 of the BGCF 128 may be adapted to receive a session invitation

to a user equipment 108, the session invitation comprising capability information

characterizing capabilities of a first control node 124, wherein the user equipment 108



is part of the second communication network 112, and the first control node 124 is part

of the first communication network 101 . The processing unit 700 may further be

adapted to select one of the at least two points of interconnect 114, 120 to the second

communication network 112, wherein the selection is considering the capability

information. The processing unit 700 may further be adapted to, subsequent to the

selection of one of the at least two points of interconnect 114, 120, determine a route to

the selected point of interconnect 120, wherein the route utilizes a transport backbone

110 of the first communication network 101 to reach the selected point of interconnect

120.

The BGCF 128 may further comprise a sending unit 802 and a receiving unit 804 via

which the BGCF 128 can communicate with the S-CSCF 124 or with other nodes of the

IMS network 101 . The BGCF 128 may also comprise a sending unit 806 and a

receiving unit 808 via which the BGCF 128 can communicate with the MGCF 122 or

with other nodes of the IMS network 101 . The sending unit 802, 806 and the receiving

unit 804, 808 may be part of a respective interface, respectively. Alternatively, the

BGCF 128 may comprise a single send and receive interface. This interface could then

be used for both the communication with the further nodes of the IMS network 101 and

with the MGCF 122 and S-CSCF 124. The sending unit 802, 806 may send out

signaling messages composed by the processing unit 800. The receiving unit 804, 808

may receive signaling messages originating from the S-CSCF 124 and other nodes of

the IMS network 101 , and forward the received signaling messages to the processing

unit 800 for handling.

The BGCF 128 may also comprise a storing unit 810 for storing information related to

routing of sessions to other communication networks. The storing unit 810 may

comprise various types of memory such as volatile memory, non-volatile memory, hard

disk drives, solid state drives, a network interface to a database or a data center,

secure digital cards, or hardware such as smart cards, non-reversible chips, security

chips, security modules, or trusted platform module devices. The storing unit 810 may

be used by the processing unit 800 to store information, for example a list of available

POIs 114, 120 and possible routes via an IP backbone transport network 110 to a

MGCF 122, or program code.

The BGCF 128 may also comprise a POI selection unit 812. The POI selection unit 812

may comprise a list of available POIs in the IMS network 101 and information what are



the peering networks of these POIs. By a lookup function, triggered by a request from

the processing unit 800, the POI selection unit 812 is able to determine the best suited

POI for a given region 100, 102 and peering network 112. The selected POI 120 is

returned to the processing unit 800.

The BGCF 128 may also comprise a routing unit 814. The routing unit 814 may be able

to determine a route to a MGCF 116, 122 utilizing the IP backbone transport network

110 of the IMS network 101 . The routing unit 814 may store a list of possible routes to

a MGCF 116, 122 or have a network model of the IMS network 101 stored and may do

routing path calculation on demand. The request for determine a route to a MGCF 116,

122 may come from the processing unit 800 and the determined route may be returned

to the processing unit 800.

Referring now to Figure 9 , this figure shows a block diagram illustrating a third control

node in the home communication network. The illustrated entity may correspond to the

l-CSCF 252. The third control node 252 may be adapted to perform one or more steps

of the above described method shown in Figure 4 .

The l-CSCF 252 may comprise a number of functional units, which are described in

further detail below and which are adapted to perform respective method steps.

A processing unit 900 of the l-CSCF 252 may be adapted to receive a query response

from a subscriber database 254 comprising capability information characterizing

capabilities required for a first control node 124, wherein the capability information

comprises information in which geographical region 100, 102 of the first communication

network 101 the user equipment 106 is located. The processing unit 900 may further be

adapted to select a first control node 124 considering the received capability

information, wherein the first control node 124 is part of the first communication

network 101 . The processing unit 900 may further be adapted to send a registration

request to the first control node 124, wherein the registration request comprises the

capability information.

The l-CSCF 252 may further comprise a sending unit 902 and a receiving unit 904 via

which the l-CSCF 252 can communicate with the P-CSCF 250 or with other nodes of

the IMS network 10 1 . The l-CSCF 252 may also comprise a sending unit 906 and a

receiving unit 708 via which the l-CSCF 252 can communicate with the S-CSCF 124 or

with other nodes of the IMS network 101 . The sending unit 902, 906 and the receiving



unit 904, 908 may be part of a respective interface, respectively. Alternatively, the I-

CSCF 252 may comprise a single send and receive interface. This interface could then

be used for both the communication with the further nodes of the IMS network 101 and

with the S-CSCF 124 and P-CSCF 250. The sending unit 902, 906 may send out

signaling messages composed by the processing unit 900. The receiving unit 904, 908

may receive signaling messages originating from the P-CSCF 250 and other nodes of

the IMS network 101 , and forward the received signaling messages to the processing

unit 900 for handling.

The l-CSCF 252 may also comprise a storing unit 910 for storing information related to

routing of sessions to other communication networks. The storing unit 9 10 may

comprise various types of memory such as volatile memory, non-volatile memory, hard

disk drives, solid state drives, a network interface to a database or a data center,

secure digital cards, or hardware such as smart cards, non-reversible chips, security

chips, security modules, or trusted platform module devices. The storing unit 910 may

be used by the processing unit 900 to store information, for example the S-CSCF

server capability, or program code.

The l-CSCF 252 may also comprise an S-CSCF selection unit 912. The S-CSCF

selection unit 912 may be utilized to select an S-CSCF 124 matching with the required

S-CSCF server capabilities for a particular subscriber. On request from the processing

unit 900 the S-CSCF selection unit 912 may compare the required S-CSCF server

capabilities with a list of available S-CSCF in the IMS network 101 and their respective

capabilities in order to find a suited S-CSCF 124 which then may be selected. A

selected S-CSCF 124 may then be returned to the processing unit 900.

According to another embodiment, a set of instructions is provided. The set of

instructions may be executed by the processing units 700, 800, 900 of the above

mentioned control nodes 124, 128, 252 such that a method for routing of sessions to

other communication networks as described above with reference to Figures 4 , 5a and

5b may be carried out or be controlled. In particular, the control nodes 124, 128, 252

may be caused to operate in accordance with the above described method by

executing the set of instructions.



The set of instructions may be embodied as executable processor code, for example a

set of instructions product. The processor code may also be derivable from the set of

instructions by compilation of the set of instructions.

A carrier may transport the set of instructions, wherein the carrier may be a signal of

radio, optical, or electrical nature. By alternative, the carrier may be a disk or tape of

magnetic or optical nature, a memory device, or simply paper.

The carrier may also be a computer readable medium, for example the storing unit 710,

810, 910 of the control nodes 124, 128, or 252, or the set of instructions may be

configured as downloadable information.

According to another embodiment, a computer program, which, when being executed

by at least one processor, is adapted to carry out or control a method for routing of

sessions to other communication networks according to any one of claims 1 to 18.

One or more embodiments as described above may enable at least one of the following

technical effects:

· a session invitation may be routed in an efficient way from a IMS network 101 to

a PSTN 112;

• minimizing the usage of expensive PSTN 112 resources and maximizing the

usage of the IMS network 101 .

Modifications and other embodiments of the disclosed invention will come to mind to

one skilled in the art having the benefit of the teachings presented in the foregoing

descriptions and the associated drawings. Therefore, it is to be understood that the

embodiments are not to be limited to the specific embodiments disclosed and that

modifications and other embodiments are intended to be included within the scope of

this disclosure. Although specific terms may be employed herein, they are used in a

generic and descriptive sense only and not for purposes of limitation.



Claims

1. A method for routing a session invitation from a first communication network (101 ) to

a second communication network ( 1 12);

the first communication network (101) and the second communication network

( 1 12) being interconnected via at least two points of interconnect ( 1 14, 120);

the first communication network (101 ) and the second communication network

( 1 12) stretching across at least two common geographical regions (100, 102);

the at least two points of interconnect ( 1 14, 120) being located in different common

geographical regions (100, 102);

the method comprising:

• receiving (550), by a first control node (124), a session invitation to a first user

equipment (106), the first control node (124) and the first user equipment (106)

being part of the first communication network (101);

• determining (555), by the first control node (124), whether a breakout condition

for routing of the session invitation to the second communication network ( 1 12)

is fulfilled; and

• based on a result of determining, selecting (620), by a second control node

(128), one of the at least two points of interconnect ( 1 14, 120) to the second

communication network ( 1 12), the second control node (128) being part of the

first communication network (101 ) ; wherein the selection (620) is considering a

capability information characterizing capabilities of the first control node (124).

2 . The method according to claim 1, the method further comprising:

• subsequent to the determining (555) of the breakout condition, sending (570),

by the first control node (124), the session invitation to the second control node

(128), wherein the session invitation comprises the capability information.

3 . The method according to claims 1 or 2 , the method further comprising:



• receiving (420), by a third control node (252), the capability information from a

subscriber database (254), the third control node (252) being part of the first

communication network (101); and

• subsequent to the reception of the capability information, sending (450), by the

third control node (252), a registration request to the first control node (124),

wherein the registration request comprises the capability information.

4 . The method according to any one of the preceding claims, wherein the breakout

condition is associated with a session invitation forwarding to a second user

equipment (108), the second user equipment (108) located in the second

communication network ( 1 12).

5 . The method according to any one of the preceding claims, wherein the capability

information is provisioned into the subscriber database (254) by a network operator

of the first communication network (101) as part of subscriber data related to a

subscriber using the first user equipment (106).

6 . The method according to any one of the preceding claims, wherein the capability

information comprises information in which geographical region (100, 102) of the

first communication network (101 ) the first user equipment ( 106) is located.

7 . The method according to any one of the preceding claims, wherein an identity of the

subscriber using the first user equipment (106) does not comprise information in

which geographical region (100, 102) of the first communication network (101) the

first user equipment (106) is located.

8 . The method according to claim 7 , wherein the identity of the subscriber using the first

user equipment (106) is a Session Initiation Protocol, SIP, IP Multimedia Public

Identity, IMPU, comprising a domain part common for all the geographical regions

( 100, 102) of the first communication network ( 10 1) .

9 . The method according to any one of the preceding claims, wherein the first

communication network (101) is an Internet Protocol Multimedia System, IMS,

network.



10. The method according to any one of the preceding claims, wherein the second

communication network ( 1 12) is a Public Switched Telephone Network, PSTN.

11. A method in a control node (124) for routing a session invitation from a first

communication network (101) to a second communication network ( 1 12); the

control node (124) being part of the first communication network (101);

the method comprising:

• determining (555) whether a breakout condition for routing of a session

invitation to the second communication network ( 1 12) is fulfilled; and

• subsequent to the determining (555) of the breakout condition, sending (570)

the session invitation to a second control node (128), wherein the session

invitation comprises capability information characterizing capabilities of the

control node (124), if the capability information is stored (560) in the control

node (124).

12. The method according to claim 11, the method further comprising:

• storing (520) the capability information received in a registration request from a

third control node (252), the third control node (252) being part of the first

communication network (101).

13. The method according to claim 11 or 12, wherein the breakout condition is

associated with a subscriber service invocation resulting in a session invitation

forwarding to a second user equipment (108), the second user equipment (108)

being located in the second communication network ( 1 12).

14. The method according to claim 13, wherein the subscriber service is a session

forwarding service.

15. A method in a control node (128) for routing a session invitation from a first

communication network (101 ) to a second communication network ( 1 12);

the first communication network (101 ) and the second communication network

( 1 12) being interconnected via at least two points of interconnect ( 1 14, 120);

the first communication network (101 ) and the second communication network

stretching across at least two common geographical regions (100, 102);



the at least two points of interconnect ( 1 14, 120) being located in different common

geographical regions (100, 102); the control node (128) being part of the first

communication network (101 ) ;

the method comprising:

• receiving (600) a session invitation to a user equipment (108), the session

invitation comprising capability information characterizing capabilities of a first

control node (124), wherein the user equipment (108) is part of the second

communication network ( 1 12), and the first control node (124) is part of the first

communication network (101); and

• selecting (620) one of the at least two points of interconnect ( 1 14, 120) to the

second communication network ( 1 12), wherein the selection (620) is

considering the capability information.

16. The method according to claim 15, the method further comprising:

• subsequent to the selection (620) of one of the at least two points of

interconnect ( 1 14, 120), determining a route to the selected point of

interconnect (120), wherein the route utilizes a transport backbone ( 1 10) of the

first communication network (101) to reach the selected point of interconnect

(120).

17. The method according to claim 15 or 16, wherein the points of interconnect ( 1 14,

120) are handled by respective Media Gateway Control Function, MGCF ( 1 16,

122), the MGCF ( 1 16, 122) being part of the first communication network (101 ) .

18. The method according to any one of the claims 1 to 10 or 15 to 17, wherein the

control node (128) selects (620) the point of interconnect ( 1 14, 120) located in the

geographical region (100, 102) of the first communication network (101 ) indicated

by the capability information.

19. A method in a control node (252) for registration of a user equipment (106) in a first

communication network (101 ) ; the control node (252) and the user equipment

(106) being part of the first communication network (101);

the method comprising:



• receiving (420) a query response from a subscriber database (254) comprising

capability information characterizing capabilities required for a first control node

(124), wherein the capability information comprises information in which

geographical region ( 100, 102) of the first communication network ( 10 1) the

user equipment (106) is located;

• selecting (440) a first control node (124) considering the received capability

information, wherein the first control node (124) is part of the first

communication network (101); and

• sending (450) a registration request to the first control node (124), wherein the

registration request comprises the capability information.

20. A control node (124) for routing a session invitation from a first communication

network (101) to a second communication network ( 1 12); the control node (124)

being part of the first communication network ( 10 1) ;

the control node (124) being capable of:

• determining (555) whether a breakout condition for routing of a session

invitation to the second communication network ( 1 12) is fulfilled; and

• subsequent to the determining (555) of the breakout condition, sending (570)

the session invitation to a second control node (128), wherein the session

invitation comprises capability information characterizing capabilities of the

control node (124), if the capability information is stored (560) in the control

node (124).

2 1 . The control node (124) according to claim 20, wherein the control node (124) is

adapted to perform a method according to any of the claims 11 to 14.

22. A control node (128) for routing a session invitation from a first communication

network (101) to a second communication network ( 1 12);

the first communication network (101) and the second communication network

( 1 12) being interconnected via at least two points of interconnect ( 1 14, 120);

the first communication network (101 ) and the second communication network

stretching across at least two common geographical regions (100, 102);

the at least two points of interconnect ( 1 14, 120) being located in different common



geographical regions (100, 102); the control node (128) being part of the first

communication network (101); the control node (128) being capable of:

• receiving (600) a session invitation to a user equipment (108), the session

invitation comprising capability information characterizing capabilities of a first

control node (124), wherein the user equipment (108) is part of the second

communication network ( 1 12), and the first control node ( 124) is part of the first

communication network (101); and

• selecting (620) one of the at least two points of interconnect ( 1 14, 120) to the

second communication network ( 1 12), wherein the selection (620) is

considering the capability information.

23. The control node (128) according to claim 22, wherein the control node (128) is

adapted to perform a method according to any of the claims 15 to 18.

24. A control node (252) for registration of a user equipment (106) in a first

communication network (101); the control node (252) and the user equipment

(106) being part of the first communication network (101)

the control node (252) being capable of:

• receiving (420) a query response from a subscriber database (254) comprising

capability information characterizing capabilities required for a first control node

(124), wherein the capability information comprises information in which

geographical region ( 100, 102) of the first communication network ( 10 1) the

user equipment (106) is located;

• selecting (440) a first control node (124) considering the received capability

information, wherein the first control node (124) is part of the first

communication network (101); and

• sending (450) a registration request to the first control node (124), wherein the

registration request comprises the capability information.

25. A system for routing a session invitation from a first communication network (101 )

to a second communication network ( 1 12); the system comprising:



• a first control node (124) according to claims 20 or 2 1 , and a second control

node (128) according to claims 22 or 23, or

• a first control node (124) according to claims 20 or 2 1 , and a second control

node (128) according to claims 22 or 23, and a third control node (252)

according to claim 24.

26. The system according to claim 25, wherein the system is adapted to perform a

method according to any of the claims 1 to 10.

27. A set of instructions, which, when executed or compiled and executed by at least

one processor, cause the at least one processor to carry out the method of any

one of claims 1 to 18.

28. A set of instructions product comprising a set of instructions according to claim 27.

29. A carrier containing the set of instructions of claim 27, wherein the carrier is one of

an electrical signal, optical signal, radio signal, magnetic tape or disk, optical disk,

memory stick, or paper.























A . CLASSIFICATION O F SUBJECT MATTER
INV. H04L29/06 H04W40/20 H04M7/00
ADD.

According to International Patent Classification (IPC) or to both national classification and IPC

B . FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

H04L H0 4 H04M

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

EPO-Internal , INSPEC, WPI Data

C. DOCUMENTS CONSIDERED TO B E RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

US 2007/189268 Al (MITRA DEBASIS [US] ET 1-5 ,
AL) 16 August 2007 (2007-08-16) 7-17 ,

20-23 ,
25-29

page 2 , paragraph 25 page 5 , paragraph 6 , 18
52 19 ,24
page 6 , paragraph 66 paragraph 69

US 2009/059894 Al (JACKSON JAMES [US] ET 6 , 18
AL) 5 March 2009 (2009-03-05)
page 2 , paragraph 18 - page 5 , paragraph 1-5 ,
41 7-17 ,

19-29

-/--

X| Further documents are listed in the continuation of Box C . See patent family annex.

* Special categories of cited documents :
"T" later document published after the international filing date or priority

date and not in conflict with the application but cited to understand
"A" document defining the general state of the art which is not considered the principle or theory underlying the invention

to be of particular relevance

"E" earlier application or patent but published o n or after the international "X" document of particular relevance; the claimed invention cannot be
filing date considered novel or cannot be considered to involve an inventive

"L" documentwhich may throw doubts on priority claim(s) orwhich is step when the document is taken alone
cited to establish the publication date of another citation or other "Y" document of particular relevance; the claimed invention cannot be
special reason (as specified) considered to involve an inventive step when the document is

"O" document referring to an oral disclosure, use, exhibition or other combined with one o r more other such documents, such combination
means being obvious to a person skilled in the art

"P" document published prior to the international filing date but later than
the priority date claimed "&" document member of the same patent family

Date of the actual completion of the international search Date of mailing of the international search report

13 December 2013 02/01/2014

Name and mailing address of the ISA/ Authorized officer

European Patent Office, P.B. 5818 Patentlaan 2
NL - 2280 HV Rijswijk

Tel. (+31-70) 340-2040,
Fax: (+31-70) 340-3016 Karavassi 1i s , Ni ck



C(Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

"3rd Generati on Partnershi p Project; 19 ,24
Techni cal Speci f i cati on Group Servi ces and
System Aspects ; I P Mul timedi a Subsystem
( IMS) ; Stage 2 (Rel ease 12) " ,
3GPP STANDARD; 3GPP TS 23 .228, 3RD
GENERATION PARTNERSHI P PROJECT (3GPP) ,
MOBI LE COMPETENCE CENTRE ; 650, ROUTE DES

LUCIOLES ; F-06921 SOPHIA-ANTI POLIS CEDEX
; FRANCE,
vol . SA WG2 , no. V12 .0.0,
5 March 2013 (2013-03-05) , pages 1-290,
XP050691811 ,
[retri eved on 2013-03-05]
page 64, paragraph 5 . 1 . 2 . 1 1-18,
page 69 , paragraph 5 . 2 . 2 . 2 - page 71 , l i ne 20-23 ,
poi nt 7 . 25-29
page 80, paragraph 5 .4.3
page 100, l i nes poi nts 4 . - 7 .
page 102 , l i ne poi nt 1 . - page 103 , l i nes
poi nts 9 . 12-
page 104, l i nes poi nts 1 . - 4 .
page 105 , paragraph 5 . 5 . 4 - page 106, l i ne
bottom
page 118, 1i nes poi nts 1 . - 8 .
page 178, 1i nes poi nt 1 .

W0 2007/072462 A2 (ERICSSON TELEFON AB L M 1-29
[SE] ; TURC0TTE ERIC [CA] ; TERRI LL STEPHEN
[ES] ) 28 June 2007 (2007-06-28)
page 6 , paragraph 82 - page 7 , paragraph
88
page 10, paragraph 143

EP 1 853 037 Al (SAMSUNG ELECTRONICS CO 1-29
LTD [KR] ) 7 November 2007 (2007-11-07)
page 4 , paragraph 24 - paragraph 26
page 11 , paragraph 53 - paragraph 57
page 13 , paragraph 75 - page 14, paragraph
84



Patent document Publication Patent family Publication
cited in search report date member(s) date

US 2007189268 Al 16 -08 -2007 AT 440441 T 15-09-2009
CN 101379799 A 04-03-2009
EP 1994719 Al 26-11-2008

P 2009526484 A 16-07-2009
KR 20090004853 A 12-01-2009
US 2007189268 Al 16-08-2007

O 2007095078 Al 23-08-2007

us 2009059894 Al 05 -03 -2009 NONE

o 2007072462 A2 28 -06 -2007 EP 1969809 A2 17-09-2008
US 2007149166 Al 28-06-2007
WO 2007072462 A2 28-06-2007

EP 1853037 Al 07 -11 -2007 CN 101433036 A 13-05-2009
CN 103428218 A 04-12-2013
EP 1853037 Al 07-11-2007
KR 20070105886 A 31-10-2007
RU 2008142380 A 20-08-2010
US 2007259651 Al 08-11-2007
WO 2007123370 Al 01-11-2007


	abstract
	description
	claims
	drawings
	wo-search-report

