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Discussion

Whenever there is a transition from between SIP signalling and ISUP signalling, there needs to be a conversion mechanism. These are defined in TS 29.163 and ITU-T Q.1912.5. However, there are 2 different scenarios for conversion that arise from VCC:

1) Initial call setup – both MO and MT between CS and IMS.

2) Transition whilst in call (VCC) – from CS to IMS and IMS to CS.

One of the considerations of this work is to minimise the tromboning taking place during both of these scenarios. A mechanism that limits this in SIP / IMS is the Max-Forwards header, where each node processing the message decrements the Max-Forwards by 1 when it forwards the message. This ultimately leads to an error message when the Max-Forwards reaches 0. The equivalent in CS is the optional Hop Counter in ISUP. 

The mapping from SIP Max-Forwards header and ISUP Hop Counter is defined in TS 29.163 and ITU-T Q.1912.5. However, these give no indication at the mapping as these are considered to be "on a basis of the network provision, trust domain rules and bilateral agreement."

It is necessary to ensure that this mapping is carefully thought through in the 2 different scenarios described above. Below is an example scenario description that could cause issues if the mapping is not correctly done.

Initial Call Setup

In the mobile terminating case, where domain selection needs to be performed (hopefully irrespective of the final chosen solution), a call arrives at the G-MSC. Domain selection determines that the call is to be routed to IMS, hence the call is forwarded to the MGCF, converted to SIP and forwarded onwards. However, at the S-CSCF, any number of things could occur including redirection to the CS domain. This then causes the call to be routed to the MGCF converted back to CS and onward to the G-MSC. As you can see there can be a loop. A simple conversion mechanism between Max-Forwards and Hop Counter may resolve this, such as decrementing the value by 1 in the conversion to avoid a continuous loop. The figure below shows this possibility.
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Transition of call (VCC)

In the transition scenarios, the hop counter and max-forwards should not really cause a problem, however if you implement the mapping above, you could easily run out of forwards / hops when you make subsequent transitions after the first one has occurred. If you run out of hops / forwards, it is likely that the call will be dropped. Also it is unlikely that the MGCF is aware of whether in incoming request is an initial request or a request for transition and therefore changing the mapping between max-forwards and hop counter according to the type of transaction is made very difficult.

Proposal

As such, Vodafone proposes that a conclusion is added that this topic needs further study during the specification phase to serve as a reminder but not discussed further in the TR and that the following changes are approved for inclusion into the TR, bearing in mind that these will not be the only conclusions of the TR!
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Conclusion

During the specification phase of this work, the impact on the mechanisms to avoid tromboning and delay should be investigated with a view to recommending a possible mapping between CS and IMS mechanisms. 
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