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1. Introduction

In the SIP-I on Nc TR (29.802) Clause 5.6 discussed the possible bearer establishment models that apply currently in 3GPP layered architecture and considered the SIP-I solutions to achieve these requirements however as there is no bearer control in SIP-I it makes no sense to discuss bearer establishment directions; rather the specifications should identify the MGW selection optimisation scenarios that are required and thereby the requirements on the SIP-I protocol to support them.

In Tdoc C4-070916 discussed at CT4#36 it was suggested that an incoming call to the PLMN from an external network should defer the MGW selection to the terminating MSC and achieve this by indicating an unspecified connection address in the initial INVITE. An external network shall always select its own MGW and therefore GMSC or IW-MSC shall therefore always seize a MGW at the network border and not signal the selected MGW to the external network as its MGW cannot be controlled by another network's controller. The scenario is valid for outgoing calls which may terminate within the PLMN but there are many other scenarios that should also be considered. Further this contribution assumes that the MGW can be identified by the returned user plane connection's IP address but this assumption assumes all MSC servers know every user plane connection's IP address of every MGW it can connect to and can thus map this to a MGW. This is quite inefficient and both restricts and overcomplicates the network configuration and is therefore not an acceptable solution.

2. Requirements

2.1 Originating SIP-I Calls 
In order to permit the originating MSC (hereafter referred to as the offerer) to select the same MGW as the terminating MSC or IW-MSC (hereafter referred to as the answerer) it shall be possible for the offerer to signal forward an initial INVITE but indicate that no MGW has been seized. The offerer shall however include in the initial INVITE an SDP offer with 3GPP codec list in order to enable the answerer to select a suitable codec prior to seizing its MGW but shall indicate that the user plane connection is inactive at this stage. The answerer shall signal back the identity of the seized MGW together with the SDP answer including the selected codec. Then the offerer may then select the same MGW seized by the answerer and sends a second SDP offer with the selected codec and indicating that the user plane connection is now active. The answerer will then send a second answer according to the offer/answer model.
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Figure 1: Outgoing SIP-I call to achieve MGW/TC at the edge

As this scenario is only valid for calls originating in PLMN and not exiting the PLMN (a MGW Id shall not be signalled for calls leaving the PLMN) it is possible that a 3GPP specific solution could be designed for this.
2.2 SIP-I Calls from External Network
For a call received from an external network its Server would not be able to control a MGW within the 3GPP network and would therefore need to supply its own bearer parameters anyway, no gain is achieved by sending an initial INVITE without its bearer parameters and therefore it shall not be expected to receive a SIP-I message without a user plane connection address specified and consequently a selected MGW. Interworking with networks that may provide an unspecified connection address shall be specified in CT3 specifications but this does not provide any deferred MGW or optimised MGW selection.
2.3 SIP-I Calls terminating to 3GPP Radio Access
Calls terminating to a 3GPP radio access may be received within the same PLMN or from an external network. In order to enable a terminating MSC (hereafter referred to as the answerer) to connect to MGW selected by a GMSC (hereafter referred to as the offerer), the offerer selects a MGW and needs to be able to send forward an initial INVITE with the identity of the selected MGW.  The answerer can use this identity in order to seize a virtual MGW within the physical MGW seized by the offerer, if it can connect to it. This would appear to be a normal Offer/Answer but including the selected MGW Identity.
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Figure 2: Incoming SIP-I call to achieve MGW/TC at the edge

It should also be allowed the option that the offerer does not select a termination when it indicates the selected MGW identity in the initial INIVTE and therefore it shall be able to indicate that the user plane connection is inactive at this stage. The answerer can use the MGW identity provided by the offerer in order to seize a virtual MGW within the physical MGW seized by the offerer, if it can connect to it. This enables codec negotiation to be performed (codecs supported by the selected MGW are included in the initial offer) before any MGW terminations are defined but requires a second offer/answer exchange to let the offerer activate the user plane connection.

Summary

1. Bearer Establishment direction is irrelevant to SIP-I and the specifications should only refer to specific MGW selection scenarios.

2. As external network shall not control a PLMN MGW there shall always be a MGW at the network border, if a SIP-I invite with unspecified connection address is received the border node shall either reject the invite or seize a MGW and respond immediately to the external network (decision based on operator policy).

3. SDP shall always be signalled in each INVITE to ensure codec negotiation is performed.

4. Optimised/deferred MGW selection is dependent on the SIP-I protocol being able to signal explicitly a MGW Identity.

5. Use of connection address to identify the MGW is impractical and shall not be adopted by 3GPP.

6. A mechanism is needed to indicate a selected MGW Identity and if the user plane connection within the selected MGW has been connected yet.
Conclusions
Use of unspecified connection address to indicate if a MGW has been seized or not is insufficient to meet the requirements of deferred/optimised MGW selection; a 3GPP specific solution is required to specify the selected MGW identity. TS 23.231 shall include the above described scenarios for optimised MGW selection. 

Stage 3 solutions need to be further investigated for indicating the identity of the selected MGW when the termination within the MGW has been seized or when it has not been seized.
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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