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Introduction

The BGCF is currently included in the scope of TS 24.229, but a number of amendments have been made to TS 23.002 since the scope amendments were made.

This contribution seeks to update TS 24.229 with the appropriate interface definitions.

Extracts from 3GPP TS 23.002

4a.7.5 Breakout Gateway Control Function (BGCF)

The Breakout Gateway control function (BGCF) selects the network in which PSTN breakout is to occur.  If the BGCF selects that the breakout is to occur in the same network, then the BGCF shall select a MGCF which will be responsible for the interworking with the PSTN.  If the break out is in another network, the BGCF will forward this session signalling to a BGCF, or an MGCF, depending on configuration, in the other network.

The BGCF may make use of information received from other protocols, or make use of information from operator input, when making the choice of which network to break out in.

6a.7.10 Reference Point CSCF – BGCF (Mi reference point)

This reference point allows the Serving CSCF to forward the session to the Breakout Gateway Control Function for the purpose of interworking to the PSTN networks.

The Mi reference point is based on external specifications i.e. SIP.

6a.7.11 Reference Point BGCF – MGCF (Mj reference point)

This reference point allows the Breakout Gateway Control Function to forward the session signalling to the Media Gateway Control Function for the purpose of interworking to the PSTN networks.

The Mj reference point is based on external specifications i.e. SIP.

6a.7.12 Reference Point BGCF – BGCF (Mk reference point)

This reference point allows the Breakout Gateway Control Function to forward the session signalling to another Breakout Gateway Control Function.

The Mk reference point is based on external specifications i.e. SIP.

Extracts from 3GPP TS 23.002

4.6.4
Breakout Gateway Control Function

The Breakout Gateway control function (BGCF) selects the network in which PSTN breakout is to occur. If the BGCF determines that the 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. If the break out is in another network, the BGCF will forward this session signalling to another BGCF, or an MGCF, depending on the configuration, in the selected network.

The functions performed by the BGCF are:

- Receives request from S-CSCF to select appropriate PSTN break out point for the session

- Select the network in which the interworking with the PSTN is to occur. If the interworking is in another network, then the BGCF will forward the SIP signalling to the BGCF of that network.

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

Charging and resource utilisation:

- 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.

5.4
Procedures for IP multi-media sessions

Basic sessions between mobile subscribers will always involve two S-CSCFs (one S-CSCF for each). A basic session between a subscriber and a PSTN endpoint involves an S-CSCF for the UE, a BGCF to select the PSTN gateway, and an MGCF for the PSTN. 

The session flow is decomposed into three parts – an origination part, an inter-Serving-CSCF/ MGCF part, and a termination part. The origination part covers all network elements between the UE (or PSTN) and the S-CSCF for that UE (or MGCF serving the MGW). The termination part covers all network elements between the S-CSCF for the UE (or MGCF serving the MGW) and the UE (or PSTN).

5.4.3
Interworking with PSTN

The S-CSCF, possibly in conjunction with an application server, shall determine that the session should be forwarded to the PSTN. The S-CSCF will forward the Invite information flow to the BGCF in the same network.

The BGCF selects the network in which the interworking should occur, and the selection of the interworking network is based on local policy.

If the BGCF determines that the interworking should occur in the same network, then the BGCF selects the MGCF which will perform the interworking, otherwise the BGCF forward the invite information flow to the BGCF in the selected network.

The MGCF will perform the interworking to the PSTN and control the MG for the media conversions. 

The high level overview of the network initiated PSTN interworking process is shown in figure 5.6.

Proposal

Clause 4.1 of TS 24.229 should be amended as shown below to represent the BGCF interfaces. Note that other contributions also make amendments to this clause.

4.1
Conformance of IM CN subsystem entities to SIP

SIP defines a number of roles which entities can implement in order to support capabilities. These roles are defined in clause 5.

Each IM CN subsytem functional entity using an interface at the Gm reference point, the Mg reference point, the Mi reference point, the Mj reference point, the Mk reference point, the Mm reference point and the Mw reference point, shall implement SIP, as defined by the referenced specifications in clause 5, and in accordance with the constraints and provisions specified in clause 5, according to the following roles.

The Gm reference point, the Mg reference point, the Mi reference point, the Mj reference point, the Mk reference point, the Mm reference point and the Mw reference point are defined in TS 23.002 [xx]


· The User Equipment (UE) may provide either the User Agent (UA) role, or may provide a more complex configuration providing a number of intermediate proxy roles, terminating in a User Agent role, with the exceptions and additional capabilities as described in clause 9.1.

· The P-CSCF shall provide the proxy role, with the exceptions and additional capabilities as described in clause 9.2.

Editor's note: Discussion is still required as to whether the proxy role is appropriate, or whether under some conditions (e.g. session termination) the S-CSCF may become a back-to-back user agent (B2BUA) in which case it provides the User Agent (UA) role. The scope of this decision could range from all the time, to behaviour only under tightly constrained conditions. The cases where this entity does provide the UA role should be defined here, as the reader will need to conform to the UA role tables under these conditions. 

It is currently believed that many of the exceptions that tend towards B2BUA functionality for this functional entity are best described as exceptions and addiional capabilities to a proxy role, and this is the working basis for the development of the text at this time.

· The I-CSCF shall provide the proxy role, with the exceptions and additional capabilities as described in clause 9.3.

· The S-CSCF shall provide the proxy role, with the exceptions and additional capabilities as described in clause 9.4. The S-CSCF shall provide the user agent role with the additional capabilities as described in clause 9.4. The S-CSCF shall also act as a registrar, with the exceptions and additional capabilities as described in clause 9.4.

Editor's note: Discussion is still required as to whether the proxy role is appropriate, or whether under some conditions (e.g. session termination) the S-CSCF may become a back-to-back user agent (B2BUA). The scope of this decision could range from all the time, to behaviour only under tightly constrained conditions. The cases where this entity does provide the UA role should be defined here, as the reader will need to conform to the UA role tables under these conditions.

Editor's note: The registrar requirement will need to refer to the appropriate clause 5 major capability when this has been defined. It should also be noted that when processing the REGISTER method, a registrar looks more like a UA for its functions, e.g. in the interpretation of many headers. Should we define the registrar as a UA for the purposes of processing the REGISTER method, or define exceptions to proxy behaviour in the proxy tables.

· The BGCF shall provided the proxy role, with the exceptions and additional capabilities as described in clause 9.5.

· The MGCF shall provide the User Agent (UA) role, with the exceptions and additional capabilities as described in clause 9.6.

· The AS, acting as terminating UA, or redirect server (as defined in 3GPP TS 23.218 [13]), shall provide the User Agent (UA) role, with the exceptions and additional capabilities as described in clause 9.7.1.

· The AS, acting as originating UA (as defined in 3GPP TS 23.218 [13]), shall provide the User Agent (UA) role, with the exceptions and additional capabilities as described in clause 9.7.2.

· The AS, acting as a SIP proxy (as defined in 3GPP TS 23.218 [13]), shall provided the proxy role, with the exceptions and additional capabilities as described in clause 9.7.3.

· The AS, performing 3rd party call control (as defined in 3GPP TS 23.218 [13]), shall provide the User Agent (UA) role, with the exceptions and additional capabilities as described in clause 9.7.4.

