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1. Introduction
TR23.288 Alternative describes an “End-to-gateway” model for the Circuit Switched Bearer. This is an implementation of the “IMS/CSB” approach described in S4-042127.
In this approach, the user establishes an IMS session through an Application Server acting as a Back-To-Back User Agent. This AS negotiates the establishment of a CS bearer between the UE and a standard MG/MGCF in order that standard VoIP SDP parameters for the session can be supplied towards the other party.

This paper consideres the question of whether the Circuit Switched Bearer should be Mobile Originated or Mobile Terminated.

2. Discussion

2.1 End-to-gateway Mobile Originated

In this case, the Application Server provides the UE with a number allocated to the CBTF. Routing tables in the CS domain are configured to route this number to the IMS, and the IMS (MGCF, BGCF) is configured to route it towards the application server.

Control of the CS call setup is shared between UE and Application Server – the UE initiates establishment of the call, but the Application Server (CBTF) will only accept the call if establishment is authorised by the existance of an IMS/CSB SIP Session.

Interactions with originating side services in the CS domain needs to be considered:

The main problematic service could be call blocking/closed user group services. The number chosen for the CBTF needs to be such that it will be allowed by these services.

CAMEL originating side services need to be aware of the CBTF routing number and ensure calls to this number are allowed to proceed normally.

2.2 End-to-gateway Mobile Terminated
In this case, the Application Server determines the E.164 number of the UE and establishes a call itself towards the CS domain side of the UE.

Control of the CS call setup is in this case with the Application Server.

Interactions with terminating side services in the CS domain needs to be considered:

Incoming call barring services need to be configured to allow calls from the CBOF in the network.

Call Forwarding/Voicemail services need to be disabled, somehow, for this call.
A further issue with the Mobile Terminated case is the need to page the terminal, and for the terminal to establish a signalling connection with the CS domain in order to receive the incoming call. This can take some time which will contribute to the overall call setup delay.

2.3 End-to-end

It should be noted that, for the end-to-end case, the CS call is established from one user directly to the other user. The same procedures as for the end-to-gateway case can be used at the UE:

· At the originating UE, the UE is provided with an E.164 number to call it establishes the call. This is the same procedure as establishing a call towards the CBTF in the end-to-gateway MO case.

· At the terminating UE, the UE is provided with an E.164 number and waits for an incoming call from that number. This is the same procedure as waiting for a call from the CBOF in the end-to-gateway MT case.

Interaction with CS domain supplementary services still needs to be considered. Indeed, it may be more complex in this case since it is not possible to use the network-based endpoint address to recognise the CSB call and perhaps handle it differently.

Certain supplementary services will act correctly, however. Call barring services will only prevent calls which should indeed be prevented.

The main issues will be with cases where users have Call Forwarding services set up differently in the CS and IMS domains.
An additional issue in the end-to-end case is privacy: the originating user may have the CLIR service, preventing their E.164 number being revealed to the terminating user. This may mean that it is not possible for the terminating terminal to identify the CSB call. However, the chances of the terminal receiving two calls with CLIR simultaneously could be judged as very low, so this may not be a significant issue.

With respect to revealing the E.164 number of the terminating party to the originating party, it could be imagined that the originating party may know a Public User Identity of the terminating party but may not be entitled to know their E.164 number. In this case, it may be possible for the terminating party to establish the call. As described in TR23.899 Alternative A, the call establishment direction could be negotiated.
In the case that neither party is entitled to learn the E.164 number of the other party it seems impossible to establish and end-to-end Circuit Domain call without resorting to more complex mechanisms such as temporary routing numbers. This case is probably too rare to justify such mechanisms, especially when the end-to-gateway case will work instead.
We note, finally, that if the end-to-end case is to be supported, then there is no need for additional UE procedures to also support the end-to-gateway case in both MO and MT modes. That is, a terminal which supports IMS/CSB with end-to-end CS bearers will also support both MO and MT end-to-gateway cases if the relevant Application Server functions have been deployed by the operator.

3. Summary
For the end-to-gateway mechanism for IMS/CSB, the CS call may be Mobile Originated or Mobile Terminated.
For the Mobile Originated case, we need to consider outgoing call barring supplementary services and outgoing CAMEL services. However since the call is to a special routing number, it should be possible to bypass these.

For the Mobile terminated case, we need to consider incoming call barring, which again might be bypassed based on the special routing number. We also need to consider alignment of call forwarding services  in the IMS domain and CS domain. Additional post-dial delay will be caused by the need to page the mobile and for the mboile to establish a signalling connection.

Finally, for the end-to-end case with IMS/CSB, the UE procedures are the same as both the MO and MT end-to-gateway procedures – that is, if we support the end-to-end case we get the end-to-gateway MO and MT cases ‘for free’.

































































































