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***** First Change *****

4.6.4
Breakout Gateway Control Function

The Breakout Gateway Control Function (BGCF), may be assigned as the contact point within an operator's network for all connections destined for another network operator. There may be multiple BGCFs within an operator's network. 

For PSTN routing scenarios, the BGCF selects the network in which PSTN/CS Domain breakout is to occur. For IP transit network scenarios, it selects the next network for SIP routing. If the BGCF determines that the PSTN breakout is to occur in the same network in which the BGCF is located within, then the BGCF shall select a MGCF which will be responsible for the interworking with the PSTN/CS Domain. If the PSTN break out is in another network, the BGCF will forward this session signalling to another BGCF in the selected network. If additional SIP routing is to occur in another network, the BGCF will forward this session signalling to the contact point in the selected network.
The functions performed by the BGCF are:

-
Receives requests to select appropriate PSTN/CS Domain break out point for the session.

-
Receives requests to select appropriate network for subsequent SIP routing.
-
Select the network in which the interworking with the PSTN/CS Domain is to occur. If the interworking is in another network, then the BGCF will forward the SIP signalling to the BGCF of that network. If the interworking is in another network and network hiding is required by the operator, the BGCF will forward the SIP signaling via an I‑CSCF(THIG) toward the BGCF of the other network.

-
Select the MGCF in the network in which the interworking with PSTN/CS Domain is to occur and forward the SIP signalling to that MGCF. This may not apply if the interworking is a different network.

-
Generation of CDRs

The BGCF may make use of information received from other protocols, or may make use of administrative information, when making the choice of which network the interworking shall occur.
***** Next Change *****

5.4a
Overview of session flow procedures

This section contains the overview description and list of individual procedures for the end-to-end session flows.

For an IP Multi-Media Subsystem session, the session flow procedures are shown in the following diagram.
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Figure 5.9: Overview of Session Flow Sections

The following procedures are defined:

For the origination sequences:

-
(MO#1) Mobile origination, roaming , see subclause 5.6.1;

-
(MO#2) Mobile origination, home, see subclause 5.6.2;

-
(PSTN-O) PSTN origination, see subclause 5.6.3;

-
(NI-O) Non-IMS network origination (external SIP client), see subclause 5.6.4;

-
(AS-O) Application Server origination, see subclause 5.6.5.

For the termination sequences:

-
(MT#1) Mobile termination, roaming, see subclause 5.7.1;

-
(MT#2) Mobile termination, home, see subclause 5.7.2;

-
(MT#3) Mobile termination, CS Domain roaming, see subclause 5.7.2a;

-
(PSTN-T) PSTN termination, see subclause 5.7.3;

-
(NI-T) Non-IMS network termination (external SIP client), see subclause 5.7.4;

-
(AS-T#1) PSI based Application Server termination, direct, see subclause 5.7.5;

-
(AS-T#2) PSI based Application Server termination, indirect, see subclause 5.7.6;

-
(AS-T#3) PSI based Application Server termination, direct, using DNS, see subclause 5.7.7;

-
(AS-T#4) PUI based Application Server termination, indirect, see subclause 5.7.8.

For Serving‑CSCF/MGCF-to-Serving‑CSCF/MGCF sequences:

-
(S-S#1) Session origination and termination are served by different network operators, see subclause 5.5.1;

-
(S-S#2) Session origination and termination are served by the same operator, see subclause 5.5.2;

-
(S-S#3) Session origination with PSTN termination in the same network as the S‑CSCF, see subclause 5.5.3;

-
(S-S#4) Session origination with PSTN termination in a different network to the S‑CSCF, see subclause 5.5.4.

The media being offered and acknowledged to can take multiple negotiation steps or only one negotiation may be used. In these flows, a minimum of two negotiations has been shown. But the subsequent responses may not carry any media information and just confirm the initial media set agreement.

For example, for a non-roaming user initiating a session to another non-roaming user, each a subscriber of the same network operator, it is possible to construct a complete end-to-end session flow from the following procedures:

-
(MO#2) Mobile origination, home,

-
(S-S#2) Single network operator,

-
(MT#2) Mobile termination, home.

There are a large number of end-to-end session flows defined by these procedures. They are built from combinations of origination, serving to serving, and termination procedures, as determined from the following table. For each row of the table, any one of the listed origination procedures can be combined with any one of the serving-serving procedures, which can be combined with any one of the termination procedures. In addition, several of the procedures give alternatives for network configuration hiding (the number of such alternatives is shown in parentheses).

Service control can occur at any point during a session, based on the filter criteria.

Note that the flows show service control only for the initial INVITE for originating and terminating party as an example.

The flows assume precondition mechamism is used, but as shown in subclause 5.7a, a UE may originate a session without using preconditions.

Table 5.2: Combinations of session procedures

	Origination Procedure

(pick one)
	Serving‑CSCF-to-Serving‑CSCF Procedure (pick one)
	Termination Procedure (pick one)

	MO#1
Mobile origination,

roaming, home control of

services (2).

MO#2
Mobile origination,

located in home service

area.

PSTN-O
PSTN origination.

AS-O
Application Server

origination

NI-O
Non-IMS network

origination
	S-S#1
Different network operators

performing origination and

termination, with home control of

termination (2).
	MT#1
Mobile termination,

roaming, home control of 

services(2).

MT#2
Mobile termination,

located in home service 

area.

MT#3
Mobile termination, CS 

Domain roaming.

AS-T#1,2,3,4 Application

Server terminations

NI-T
Non-IMS network 

termination

	MO#1
Mobile origination, 

roaming, home control of 

services (2).

MO#2
Mobile origination, 

located in home service 

area.

AS-O
Application Server 

origination
	S-S#2
Single network operator

performing origination and 

termination, with home control of 

termination.
	MT#1
Mobile termination, 

roaming, home control of 

services(2).

MT#2
Mobile termination, 

located in home service 

area.

MT#3
Mobile termination, CS 

Domain roaming.

AS-T#1,2,3,4
Application 

Server terminations

	MO#1
Mobile origination, 

roaming, home control of 

services (2).

MO#2
Mobile origination, 

located in home service 

area.

AS-O
Application Server 

origination


	S-S#3
PSTN termination in the 

same network as the S‑CSCF.
	PSTN-T
PSTN termination.

	MO#1
Mobile origination,

roaming, home control of services (2).

MO#2
Mobile origination, 

located in home service 

area.

AS-O
Application Server 

origination


	S-S#4
PSTN termination in

different network than the 

S‑CSCF
	PSTN-T
PSTN termination.


In addition to the combinations of flows constructed from the above scenarios, elements of an IMS network may be used by an operator in support of transit network scenarios. The following figure (Figure 5.9a) shows session flow combinations for transit network scenarios.
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Figure 5.9a: Overview of Session Flow Sections for transit scenarios

Table 5.2a: Combinations of IMS transit network procedures

	Origination Procedure

(pick one)
	IMS Transit Network Procedure 
	Termination Procedure (pick one)

	MO#1
Mobile origination,

roaming, home control of

services (2).

MO#2
Mobile origination,

located in home service

area.

PSTN-O
PSTN origination.

NI-O
Non-IMS network

origination
	I-T
IMS Transit Network
	MT#1
Mobile termination, 

roaming, home control of 

services(2).

MT#2
Mobile termination, 

located in home service 

area.

MT#3
Mobile termination, CS 

Domain roaming.

PSTN-T
PSTN termination.

NI-T
Non-IMS network 

termination 


The following procedures are defined:

For the origination sequences:

-
(MO#1) Mobile origination, roaming , see subclause 5.6.1;

-
(MO#2) Mobile origination, home, see subclause 5.6.2;

-
(PSTN-O) PSTN origination, see subclause 5.6.3;

-
(NI-O) Non-IMS network origination (external SIP client), see subclause 5.6.4;

For the termination sequences:

-
(MT#1) Mobile termination, roaming, see subclause 5.7.1;

-
(MT#2) Mobile termination, home, see subclause 5.7.2;

-
(MT#3) Mobile termination, CS Domain roaming, see subclause 5.7.2a;

-
(PSTN-T) PSTN termination, see subclause 5.7.3;

-
(NI-T) Non-IMS network termination (external SIP client), see subclause 5.7.4;

For the IMS transit network sequences:

-
(I-T) IMS Transit Network, see subclause 5.5a.
***** Next Change *****

5.5a
IMS transit network procedures
5.5a.0
General

This section presents the detailed application level flows to define the procedures for IMS transit networks.
5.5a.1
(I-T) IMS transit network
The BGCF handling the incoming session performs an analysis of the destination address, and determines whether to route directly to an MGCF or to another IP entity. This analysis may include use of public or private databases.
Refer to table 5.2a in sub clause 5.4a to see which origination sequences share this common transit procedure. In addition the text below clarifies the role of the" Originating Network".

MO#1
Mobile origination, roaming. The "Originating Network" of I-T is the originating home network.

MO#2
Mobile origination, home. The "Originating Network" of I-T is the originating home network.

PSTN-O
PSTN origination. The "Originating Network" of I-T includes all of the elements from figure 5.16.
NI-O
Non-IMS network origination. The "Originating Network" of I-T is the external SIP client of figure 5. 16b. There may be other non-IMS SIP servers on the path that are not shown.

Refer to table 5.2a in sub clause 5.4a to see which termination sequences share this common I-T procedure. In addition the text below clarifies the role of the" Terminating Network".

MT#1
Mobile termination, roaming. The "Terminating Network" of I-T is the terminating home network.

MT#2
Mobile termination, located in home service area. The "Terminating Network" of I-T is the terminating home network.

MT#3
Mobile termination, CS Domain roaming. The "Terminating Network" of I-T is the terminating home network.

PSTN-T
PSTN termination. The "Terminating Network" of I-T includes all of the elements from figure 5.19. In some cases a BGCF may exist in the terminating network to select the MGCF but this is not shown.
NI-T
Non-IMS network terminations. The "Terminating Network" of I-T is the external SIP client of figure5.19a. There may be other non-IMS SIP servers on the path that are not shown.
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Figure 5.13a: IMS transit network procedure
Procedure I-T is as follows:

1.
The SIP INVITE request is received from the originating network by the procedures of the originating flow. This message should contain the initial media description offer in the SDP.

2.
The BGCF handling the incoming session performs an analysis of the destination address, and determines whether to route directly to an MGCF or to another IP entity. This analysis may include use of public or private databases.
3.
The INVITE is forwarded toward the destination according to the routing decision and the sequence continues with the message flows determined by the termination procedure.

4.
The media stream capabilities of the destination are returned along the signalling path, as per the termination procedure.

5.
The BGCF forwards the SDP towards the originating end as per the originating procedure.
6.
The originator decides on the offered set of media streams, confirms receipt of the Offer Response with a Response Confirmation, and forwards this information to the BGCF by the origination procedures. The Response Confirmation may also contain SDP. This may be the same SDP as in the Offer Response received in Step 5 or a subset.

7.
The BGCF forwards the offered SDP to the terminating endpoint, as per the termination procedure

8-9.
The terminating end point acknowledges the offer with answered SDP and passes it through the session path to the originating end point.

10-11.
The originating end point acknowledges successful resource reservation and the message is forwarded to the terminating end point.

12-13.
The terminating end point acknowledges the response and this message is sent to the originating end point through the established session path.

14-15.
The terminating end point then generates ringing and this message is sent to the originating end point through the established session path.

16-17.
The terminating end point then sends 200 OK via the established session path to the originating end point. 

18-19.
The originating end point acknowledges the establishment of the session and sends to the terminating end point via the established session path.

***** End of Changes *****
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