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1. Introduction

This contribution explains some proposed enhnacements to the MGW ID with related CRs in TDOCs C4-0801723-4.

The idea has already been propsed at the last meeting in TDOC C4-081264, but more information and related stage 2 CRs have then been requested.
2. Description of Problem
The optimised and deferred MGW selection are intended to be optional procedures. This means that not every node in the CS CN may understand the new SDP attribute that will encode the MGW identity. According to SIP procedures, intermediate nodes will transparently forward unknown SDP attributes. However, assuming that the originating node MSC A selected MGW A and indicted its identity in the new SDP MGW identity attribute, and an intermediate node B not understanding the MGW identity SDP attribute forwards that attribute in IP signalling towards the subsequent node and at the same time inserts a MGW B, the forwarded MGW identity A may misguide the subsequent node MSC C to select the suboptimal MGW A, leading to a configuration where the user plane is transported from MGW A to MGW B and back to MGW A. In particular, it is normal behaviour of SBCs to insert a User Plane gateway for IP address conversion and firewalling purposes that exchanges IP addresses and ports, but passes upper protocols such as RTP and codecs transparently and therefore also leaves related SDP attributes unmodified.
2. Possible Solutions

A
Mandating support of MGW ID in all nodes
In the BICC call control protocol, optimised and deferred MGW selection procedures also exist, but every node is mandated not to forward a MGW-ID.

Applying similar procedures would for SIP-I would require that every node in the core network is mandated to recognise this attribute, which is in conflict with the desired optionality of the procedure. This also would lead to problems with third-party SBCs that are frequently used and do not support such a procedure.
B
Mandating the Sending Entity to check via configured data if next hop support MGW ID.
This would to an undesirable considerable configuration effort and is therefore not recommended.

C
Adding Connection Address to MGW ID for verification purposes.
The node sending the new MGW identity SDP attribute adds the IP address selected for the corresponding call at the MGW to this SDP attribute in addition to the identity of the selected MGW.

According to existing SDP encoding, the IP address selected for the corresponding call at the MGW will also be contained in the SDP c-line. Intermediate nodes inserting a MGW will modify the c-line.
A node receiving the new SDP MGW identity attribute compares the contained IP address with the IP address in the corresponding SDP c-line. Only if the IP addresses are equal, the node uses the MGW identity in the MGW selection process, preferably selecting the same MGW which is indicated by the MGW identity. If the IP addresses differ, the node preferably removes the SDP MGW identity attribute before forwarding the signalling.

This procedure is quite simple and avoids configured data. It is therefore recommended

3. Example Callflows using Solution C
Figure 1: optimised MGW Selection 
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Step 2: MSC-A sends a SIP INVITE request to Node B. The SIP INVITE requests contains encapsulated SDP containing a "c-line" that indicates IP address IPA assigned by MGW A. according to normal SIP/SDP rules. MSC A also indicates the identity of MGW A using a new SDP attribute "mgwid". The value of this SDP attribute contains the same IP address IPA as in the "c-line" and in addition a unique identification MGWID A of MGW A.

Step 3: Some Node B, e.g. a SBC or SIP-ALG, that does not support the optimised MGW selection and the related "mgwid" attribute, receives the INVITE and ignores the "mgwid" attribute. It inserts an own MGW B, which may either be in the same physical entity as the Node B or in a spitted separate physical entity. The MGW B may for instance be inserted for IP version conversion or as a media plane firewall and may pass media without transcoding. Node B instructs the MGW B to reserve resources for a termination that sends media towards IP address IPA and to reserve resources for another termination.

Step 5. Node B forwards the SIP INVITE request. The SDP contains a c-line with the new IP address IPB. As it does not understand the SDP "mgwid" attribute, Node B forwards this attribute without modification.

Step 6. Upon reception of the INVITE message, MSC-C compares the IP address in the SDP "mgwid" attribute with the IP address in the corresponding SDP c-line.  As both IP addresses are not equal, the MSC C does not use the MGWID A in the SDP "mgwid" attribute for the selection of the media gateway. It selects a MGW C. The selection may for instance determine a MGW in an optimised location with respect to the next hop where MSC C routes the call. MSC C instructs the MGW C to reserve resources for a termination that sends media towards IP address IPB and to reserve resources for another termination.

Figure 2: deferred MGW Selection 
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Step 1. MSC-A can decide to recommend a media gateway and to indicate the identity of the recommended MGW B using a new SDP attribute "mgwid". The value of this SDP attribute contains the same unspecified IP address as in the "c-line" and in addition a unique identification MGWID B of MGW B.

Step 2. Some Node B, e.g. a SBC or SIP-ALG, that does not support the optimised MGW selection and the related "mgwid" attribute, receives the INVITE and ignores the "mgwid" attribute. It inserts an own MGW B.

Step 3. Node B forwards the SIP INVITE. The SIP INVITE contains a SDP c-line with IP address IPB1. As it does not understand the SDP "mgwid" attribute, Node B forwards this attribute without modification.

Step 4. Upon reception of the INVITE message, MSC-C compares the IP address in the SDP "mgwid" attribute with the IP address in the corresponding SDP c-line.  As both IP addresses are not equal, the MSC C does not use the MGWID B in the SDP "mgwid" attribute for the selection of the media gateway. It selects a MGW C. The selection may for instance determine a MGW in an optimised location with respect to the next hop where MSC C routes the call. 

Step 9. MSC C forwards the SIP response message. The SIP response message contains encapsulated SDP containing a "c-line" that indicates IP address IPC2 assigned by MGW C according to normal SIP/SDP rules. MSC C also indicates the identity of MGW C using a new SDP attribute "mgwid". The value of this SDP attribute contains the same IP address IPC2 as in the "c-line" and in addition a unique identification MGWID C of MGW C.

Step 11. Node B forwards the SIP response message. The SIP response message contains a SDP c-line with IP address IPB2. As it does not understand the SDP "mgwid" attribute, Node B forwards this attribute without modification.

Step 12. Upon reception of the SIP response, MSC A compares the IP address in the SDP "mgwid" attribute with the IP address in the corresponding SDP c-line.  As both IP addresses are not equal, the MSC A does not use the MGWID C in the SDP "mgwid" attribute for the selection of the media gateway. It selects a MGW A. The selection may for instance determine a MGW in an optimised location with respect to the previous hop from where MSC A received the call. 
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