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Background

A TrFO communication means that the Iu User Plane protocol initialisation has been established between two RNCs. This Iu UP protocol operates in two modes, the transparent mode and the support mode.

When Iu UP support mode of operation is used (eg for AMR speech), some parameters have to be initialised in each Iu UP instance. These parameters are the list of authorized RAB sub-flow combination indicator (RFCI) and for each RFCI the size of each RAB sub-flow as well as optionally the inter-PDU transmission interval IPTI. 

TrFO break as defined in 23.153 is the procedure invoked when a TrFO communication has already been established and a transcoder needs to be inserted in the communication path. Examples of this situation implying TrFO break are insertion of tones or announcements, UMTS to GSM hand-over or insertion of a Conference Call Device in a Multi-party call.

TrFO break procedure implies to initialise the new Iu UP instance in the transcoder to be inserted. This means setting of the operation mode and associated parameters (eg RFCI, SDU sizes, [IPTIs]).

Two solutions are envisaged in 23.153 to support the TrFO break, the first one is an out-of-band solution using C-plane and the second one is an in-band solution using U-plane.

Out-of-band solution (C-plane)

An out-of-band solution would mean first to retrieve from the RNC via RANAP the initialisation parameters that was previously agreed between the two RNCs when TrFO was established and then initialise the transcoder with this set of parameters (RFCI, SDU sizes, [IPTIs]).

The following example illustrates the UMTS to GSM hand-over.
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In-band solution (U-plane)

The in-band solution principle would be to re-initialize the Iu UP either at the initiative of the transcoder that is being inserted or at the initiative of the RNC when Iu UP connection is interrupted. 

The following example described the UMTS to GSM hand-over.
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Discussion

Considering the Out-of-band solution, the following problems may arise when trying to insert the transcoder:

1. When the transcoder needs to be inserted at the border of the PLMN, the initialisation parameters (RFCI set…) must be retrieved from a remote RNC. This would mean new signaling capability in order to transport this information from the serving MSC up to gateway MSC and would delay the establishment of the user plane.

2. When new support modes or new Iu UP versions will be added in the future, it is not certain that this RNC-negociated set of parameters will be supported by the transcoder that is being inserted. In this case, this would lead to the impossibility to establish the Iu user plane. A possible solution would be to start again an in-band initialisation procedure including an UP version in-band negotiation.

This solution would require RANAP and BICC extensions with high risks of failure when introduction of new modes or new versions of Iu UP will be required.

Considering the in-band solution, the above-mentioned problems are solved as the parameters are re-negociated between the RNC and the transcoder being inserted (the assumption is that an in-band negotiation of the UP protocol version is available). The TrFO break delay will probably be lower as messages are always exchanged between the two end-nodes. 

This solution would require an Iu UP protocol extension. If UP reset is triggered by the transcoder, this message needs to be understood whatever the version or used support mode.

Proposal

It is proposed to take the working assumption that TrFO break is solved by an in-band solution. This in-band solution means an evolution of the Iu UP in order to be able to re-negotiate the Iu UP parameters when inserting a new transcoding equipment in a TrFO communication.
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