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5.6
Bearer Establishment Models
5.6.1
Introduction
Currently the BICN architecture supports four models of bearer establishment models for an IP bearer as defined in 3GPP TS 23.205 [2]. These are listed below:

-
Fast Forward/Backward: Tunnel Data is transferred by the originating MSC-S as part of the IAM message to the terminating MSC-S. The Tunnel Up procedure is transferred from the originating MGW to the originating MSC-S, prior to sending the IAM, in order to retrieve the tunnel data. The terminating MSC-S exchanges Tunnel Up/Down procedures with the terminating MGW and the terminating MSC-S transfers this tunnel data to the originating MSC-S in a Tunnel Information message. The originating MSC-S uses the Tunnel Down procedure to the originating MGW to supply the received tunnel data. This procedure does not permit optimised MGW selection, i.e. the originating node must select a MGW before sending the IAM.

-
Delayed Forward: Tunnel Data is transferred by the originating MSC-S in the Tunnel information message following the Bearer Information message received from the terminating MSC-S. The Tunnel Up procedure is transferred from the originating MGW to the originating MSC-S to retrieve the tunnel data to be added to the Tunnel Information message transferred from the originating MSC-S to the terminating MSC-S. The terminating MSC-S exchanges Tunnel Up/Down procedures with the terminating MGW and the terminating MSC-S transfers this tunnel data to the originating MSC-S in a Tunnel Information message. The originating MSC-S uses the Tunnel Down procedure to the originating MGW to supply the received tunnel data. This procedure does permit optimised MGW selection in the originating call side.

-
Delayed Backward: Tunnel Data is transferred by the terminating MSC-S following the IAM. The Tunnel Up procedure is transferred from the terminating MGW to the terminating MSC-S to retrieve the tunnel data to be added to the Tunnel Information message which in turn is transferred by the terminating MSC-S to the originating MSC-S. The originating MSC-S exchanges Tunnel Up/Down procedures with the originating MGW and the originating MSC-S transfers this tunnel data to the terminating MSC-S in a Tunnel Information message. The terminating MSC-S uses the Tunnel Down procedure to the terminating MGW to supply the received tunnel data. This procedure permits optimised MGW selection in the terminating call side.

The 'Offer/Answer' model as specified in IETF RFC 3264 [27] has the functionality to be able to provide an equivalent of the Fast Forward bearer establishment model described above within a network utilising a SIP-I based Nc interface, as the media information is included in the SDP of the initial offer.
5.6.2
Requirements

The motivation for having the two delayed bearer establishment models in BICC is that they provide the potential to select a single physical MGW for the call:
i) Originating network uses Forward bearer establishment (delayed) and receives the terminating node or gateway node's MGW Identity. If the originating network node has control of this node also it creates a virtual MGW within this physical node and performs the forward bearer connection from this VMG to the terming node. 
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Figure 1: Forward Bearer Establishment to achieve MGW at the edge

ii) Terminating network uses delayed backward bearer establishment when it has been forced to select a MGW (network gateway/border - GMSC) and in order to minimise the MGW's  it signals forward with its MGW Identity. If the terminating node (MSC) can control the same MGW it creates a virtual MGW and connects backwards to the virtual MGW in the same physical MGW at the network border. In this case then the Iu interface to a 3GPP radio network is terminated at the MGW at the network border.
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Figure 2: Backward Bearer Establishment to achieve MGW at the edge

Both procedures require the signalling protocol to identify the MGW such that the H.248 control association can be made between it and the call control server.
For a call received from an external network its Server would not be able to control a MGW within the 3GPP network and 3GPP does not include CMN nodes so deferred MGW selection does not apply to/from an external network.

5.6.3
Proposal

Therefore the proposal is that a SIP-I based Nc interface shall support the Fast Forward bearer establishment model. The support of the Delayed bearer establishment models are FFS.  If it is decided to support deferred MGW selection then solutions how to signal this and identify the MGW in the signalling shall be studied during the normative specification work.
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