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Introduction

At CT4#37 the contribution C4-071646 proposed the introduction of deferred and optimised MGW selection in order to permit a single MGW to be deployed in certain cases thus providing MGW physical resource optimisation. Arguments were raised that this solution still required two Contexts and associated H.248 messaging however it was understood by the majority of the meeting that there were benefits in the optimisation and the level of saving is largely subjective to the design implementation.

The alternative proposal in the contribution C4-071880 suggested that for both incoming and outgoing calls it was permissible to not select a MGW at all (MGW Bypass) and thus save more resources than for example deferred MGW. So for example although an incoming call would seize a MGW at the terminating MSC if the GMSC/IWF did not seize a MGW then only 1 context is used rather than two in the Virtual MGW concept. During the meeting it was established that the MGW Bypass does not apply to the originating/outgoing call scenario as shown in C4-071880 as the originating MSC must always select a MGW and will then signal its connection addresses to the next node (be internally or to an external network).

It was further proposed that both proposals can coexists and each solution could be implemented as a function of the call scenarios. It was however questioned how the MGW bypass by a GMSC/IWF node could be re-inserted (sequence should be shown) when needed for subsequent user plane interaction such as announcements. 

It is also clear that if MGW bypass is adopted then the ingress/egress between the external network and 3GPP PLMN becomes undefined: the terminating MSC that seizes the MGW which connects to the external network's userplane is not aware that it is connecting to an external network. This affects certain user plane configuration requirements for example if G.711 a-Law to u-Law conversion is needed, notwithstanding any specific agreements regarding transmission connectivity between operators.

This paper assumes that the issues raised for MGW Bypass need to be further clarified. 

Proposal

The procedural requirements for deferred/optimised MGW should be included as an option in draft TS 23.231 as described below:

Proposed Changes to TS 23.231:

4
Main Concepts

4.1
General

The SIP-I circuit switched core network supports the IP transport mechanism. The passage of compressed speech at variable bit rates is possible through the CS core network.

The CS core network shall employ the MSC server, GMSC server and media gateways. The GMSC server and MSC server shall provide the call control and mobility management functions, and the media gateway shall provide the bearer control and transmission resource functions. The media gateway shall contain the stream manipulating functions.

The GMSC server and MSC servers are connected to the media gateway via the Mc reference point. The MSC servers and GMSC servers are connected with the Nc reference point. There may be a number of call control transit nodes between the MSC server and GMSC server in the Nc reference point. The MGWs are connected with the Nb reference point.

The users connected to the CS core network shall not be aware whether a MSC server – media gateway combination is used or a monolithic MSC is used.

4.2
Call Control

The protocol used on the Nc interface shall be a SIP-I call control profile supporting the IP transport mechanism for the ISDN service set, allowing the physical separation of the call control entities from the media transport entities.

4.3
H.248

H.248 has been developed within the ITU-T, and supports a separation of call control entities from media transport entities. H.248 is used on the Mc interface between the (G)MSC servers and the media gateway.

4.4
MGW Selection

4.4.1
General Principles
It shall be possible to indicate the selected MGW identity in a SIP-I message to enable the receiver of the SIP-I message to select the same MGW if it has H.248 gateway control protocol interface to this MGW. 

It shall be possible to signal in a SIP-I message the MGW identity of a seized MGW when the termination within the MGW has been seized or when the termination has not been seized; in the latter case an indication shall be provided that the user plane connection is not connected. This provides the receiver of the SIP-I message with greater success to seize a single common MGW but also perform codec negotiation during the initial offer/answer. 

It shall be possible to signal in a SIP-I message the MGW identity of a proposed (i.e. not yet seized) MGW together with an indication that the user plane connection is not connected.
A MSC-IW-S or GMSC-S shall always seize a MGW at the network border; the identity of the selected MGW shall not be signalled to external networks.

The general call establishment procedures to allow deferred or optimised MGW selection are described in clauses 4.4.2 and 4.4.3.

4.4.2
Deferred MGW selection

In the example in Figure 4.4.2.1 the offerer is an originating MSC Server which does not signal a MGW identity and at the same time indicates that the user plane connection is not connected. The answerer is an MSC-IW-S which seizes the MGW at the network border and returns the MGW identity to the originating MSC Server. The originating MSC Server is able to select the same MGW and seizes a bearer termination and indicates in the second offer to the MSC-IW Server that the user plane connection is connected.
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Figure 4.4.2.1: Deferred MGW Selection

4.4.3
Optimised MGW Selection

In the example in Figure 4.4.3.1 the offerer is a GMSC Server which has seized a MGW at the network border. The initial offer indicates that a MGW is connected and includes the MGW identity. The answerer is a terminating MSC Server which is able to connect to the same MGW and seizes a bearer termination in this MGW and returns the user plane connection address in the answer.
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Figure 4.4.3.1: Optimised MGW Selection
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