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5.8
Modification Procedures

The OoBTC procedures shall support the following modification mechanisms:

i)
modify Selected Codec (codec type or Active Codec Set)

ii)
modify Available Codec List (reduction of Available Codec)

iii)
mid-call codec negotiation, codec type and available codec list

The specific call flows when such procedures may be required are detailed in Clause 6.  The basic principles are taken from the BICC Q.1902.4 procedures but the explicit Mc interface procedures are added. In principle the procedures are based on the following flow sequence:
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Figure 5.8/1: Mid-Call Codec Negotiation and Codec Modification, basic procedures
5.8.1
Modification of Selected Codec

In Figure 5.8.1/1 the basic codec modification procedure is shown. The principle is that the request for modification is made from one node through the network. This Figure is an example; the codec modification procedure may be initiated by any node within the call. Each node with an MGW connection indicates to its MGW that a codec modification may occur with a "modifycharacteristics" procedure. This prepares the MGW for a bearer modification (based on the bearer requirements of the new codec) and reserves the resources for the new codec. When the far end node is reached and the modification can be accepted, Modify Acknowledgement is returned. If the bearer must be increased then (as shown in the Figure 5.8.1/1, actions 6 and 10) each MGW performs the required bearer modification, "reserve characteristics" procedure, the bearer modification being performed back to the preceding node prior to the server sending on the request for modification to the succeeding node. If bearer decrease is needed then no change to the bearer shall be made at this stage.
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Figure 5.8.1/1: Codec Modification Control Procedures

When the node terminating the Codec Modification receives the Modify request it requests the bearer modification and the codec modification. 



Once the modification of the codec is complete the terminating end replies to the preceding nodes with Modify Ack and indicates to the MGW that the procedure is complete with Conf Char, this is shown in Figure 5.8.1/2.
If the procedure was unsucessful then Modfiy Fail is return to the preceding nodes which then indicate to the MGWs to return to the previous codec selection.
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Figure 5.8.1/2: Codec Modification inband procedure and acknowledgement

5.8.2
Modification of Available Codec List

Codec List modification may occur by "puncturing" of codec types or modes from the current Available Codec List. Note this shall not include puncturing of modes from the selected codec, as this would require Selected Codec modification. If a node performs a procedure (e.g. call forwarding) which results in a reduction to the list of Available Codecs then it shall send the new Available Codecs List to all preceding nodes indicating Codec List Modification.

5.8.3
Mid-call Codec negotiation

The selected codec and available codec list can be re-negotiated during the call, when necessary. The node initiating the procedure sends a Supported Codecs List which may contain new codecs and also may not contain previous codecs from the Available Codecs List. If the list no longer contains the Selected Codec then a new codec must be selected. If the current selected codec exists then it should be kept as the preferred codec. The codec negotiation procedure is performed as for set-up, each node may reduce the codec list and pass on the "punctured" list. The last node in the negotiation selects the preferred codec that is left in the remaining Supported Codecs List. The sequence is shown in Figure 5.8.3/1 where the additional signals are “a” and “b”, the remaining sequence is the same as for the modification.
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Figure 5.8.3/1: Mid Call Codec Negotiation

The modification to a new Available Codecs List and Selected Codec then follows the procedures described in clause 5.8.1/1 & 5.8.1/2 initiated by the last node receiving the Mid Call Codec Negotiation procedure.
5.8.3.4 Detailed Procedures For Iu Framing Protocol & Codec Modification
The ITU-T procedures allow interim nodes to begin the bearer modification once the Modify Codec message has been received, however as the IuFP must be initialised sequentially from one end to the other, the Modify To Selected Codec cannot be transmitted between all nodes until each respective node has detected the IuFP is initialised to its node (BNC_Modified). This is shown in detail in Figure 5.8.3.4/1.

The MGW handling of the Modify Char procedure is dependent on the IuFP properties (e.g. Initialisation Direction, RAN or CN etc) and if the IuFP has to be changed for a given application. E.g. a change between UMTS_AMR and UMTS_AMR_2 would not require any IuFP changes.  In Q.1950 the Modify Char procedure does not include the 3GUP package for handling the Iu Framing Protocol, and therefore in the following sequences the Modify Bearer Characteristics (from TS 29.232 [12] is used as this is based on Modify Char with the addition of the 3GUP package properties. The 3GUP properties need changing so that the IuUP is transitted from the side that intiates the Modification, this may be different from the Originating side at call establishment. The initiating RAN side has Direction=IN and the RAN terminating the modification (not shown in Figure 5.8.3.4/1) has Direction=OUT.
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Figure 5.8.3.4/1: Detailed Mid Call Codec Negotiation including IuFP initialisation

If the bearer does not need to be increased/modified then the bearer modification signalling would be omitted in the ITU sequences but for IuFP if AAL2 possibly the SSAR max SDU size needs modifying (i.e. Init Frame is larger than for previous codec) but more importantly the preceding node needs a trigger to know that the succeeding node is now ready to receive IuFP Init – i.e. it is now in TrFO break., only the IuFP initialisation is included. For AAL2 the Mod message (see ITU-T Q.2630.2) contains SSI for either the existing one or new one as a minimum. For IP the IPBCP Modify Bearer Request contains the IuFP payload type as a minimum. If the bearer requirements are reduced then bearer modification may occur after the codec modification; the Successful Codec Modification messge is the trigger to initiate this. 
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