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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. 

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; any node within the call may initiate the codec modification procedure. When the far end node is reached and the modification can be accepted, Modify Acknowledgement is returned. 
If required by BICC procedures, a MSC server node with an MGW connection shall prepare its MGW for an incoming codec modification at a given termination with a "Modify Characteristics" procedure. Upon reception, the MGW shall accept a corresponding incoming bearer modification (based on the bearer requirements of the new codec) and it shall reserve the resources for the new codec. The MGW shall wait for the incoming “Modify Bearer" procedure before proceeding further. Upon reception, the MGW shall switch between UP transparent mode and UP support mode if required. If the new UP framing protocol mode is the Support mode, the MGW shall then either start, or be prepared to receive, an UP Framing protocol initialisation for the new codec, depending upon the UP framing protocol initialisation direction indicated in the “Modify Characteristics” Procedure. 
If required by BICC procedures, a MSC Server node with an MGW connection shall order a MGW to start a bearer Modification at a given termination using the “Reserve Characteristics” Procedure, Upon Reception, the MGW shall send the “Modify Bearer” procedure. With this procedure, the MGW shall increase the bandwidth of the bearer if this is required by the new codec. However, if a bearer bandwidth decrease is needed no change to the bearer shall be made at this stage. After successfully completing the “Modify Bearer” procedure, the MGW shall indicate the success to the MSC server using the “BNC Modified” Procedure. After that, the MGW shall switch between UP transparent mode and UP support mode if required. If the new UP framing protocol mode is the Support mode, the MGW shall then either start, or be prepared to receive, an UP Framing protocol initialisation for the new codec, depending upon the UP framing protocol initialisation direction indicated in the “Reserve Characteristics” procedure.
If the bearer terminates at an attatched RNC, the MSC Server node with the RNC connection shall order a RNC to start a bearer Modification at a given termination using the “RAB Assign” Procedure, Upon Reception, the RNC shall send the “Modify Bearer” procedure With this procedure, the RNC shall increase the bandwidth of the bearer if this is required by the new codec. However, if a bearer bandwidth decrease is needed no change to the bearer shall be made at this stage. After successfully completing the “Modify Bearer” procedure, the RNC shall switch between UP transparent mode and UP support mode if required. If the new UP framing protocol mode is the Support mode, the RNC shall then send an UP Framing protocol initialisation for the new codec. After receiving an UP Framing protocol initialisation acknowledge message, the RNC shall send an RAB assignment response to the RNC. Then, the RNC shall modify the bandwidth of the corresponding bearer performing the “Modify Bearer” procedure, if the bandwidth has to be decreased.
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Figure 5.8.1/1: Codec Modification Control Procedures
(Acknowledge Messages included in the procedures are not shown)
When the server node terminating the Codec Modification receives the Modify request, it shall request the bearer modification.using either the “Reserve  Chararcteristics” Procedure to a MGW, or the “RAB Assignment” Request to an RNC. 
If the The MSC server node terminating the Codec Modification is connected to an RNC, the MSC server nodeshall prepare its MGW for an incoming codec modification at the given termination with a "Modify Characteristics" procedure. Upon reception of the acknowledment, the server node shall order the RNC to start a bearer Modification at a given termination using the “RAB Assign” Procedure.

.The same principles apply for the Iu UP reinitialisation as for the first UP Framing Protocol initialisation at bearer set-up. The UP Framing Protocol initialisation shall be performed starting at the node terminating the Codec Modification back to the MGW attatched to the server node where the codec modification originated. The MSC server nodes between the originating node and the terminating node(s) shall configure the UP framing protocol initialisation direction of the affected terminations indicated in the “Reserve Characteristics” or “Modify Characteristics” Procedure appropriately.
If an RFCI mismatch occurs at the MGW attatched to the server node where the codec modification originated, and if the MGW is in between two Nb interfaces, and if an RFCI valuemismatch occurs after the codec modification,  the MGW shall either perform an RFCI value mapping or insert a codec.
Before receiving or sending the UP framing Protocol initialisation at a given termination, the MGW shall use the old codec when receiving or sending UP framing Protocol PDUs for this termination. After completing the UP framing Protocol initialisation at a given termination, the MGW shall use the new codec when interpreting or composing UP framing Protocol PDUs for this termination. After receiving or sending a UP Faming Protocol initialisation at one termination, and before completing the UP framing protocol initialisation at the peer UP termination, a MGW shall not forward any UP framing protocol PDUs between these terminations. During this period, the MGW shall either dump received UP framing protocol PDUs, or it shall insert a transcoder. .
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Figure 5.8.1/2: Codec Modification inband procedure
(Acknowledge Messages included in the procedures, e.g. the “UP Init Ack message”, are not shown)
Once the terminating MSC server is notified via the RAB assignment response (from a terminating RNC) or the “Bearer Modified” Procedure (from a terminating MGW), that the possibly required previous bearer modification to increase bandwidth is completed at the terminating bearer, the terminating MSC server shall reply to the preceding server node with the “Modify Ack” message and it shall send a “Confirm Characteristics” procedure to the attached MGW for each terminations, where a “Modify Bearer” Procedure originated. Upon reception of the “Modify Ack” message, the preceding server nodes shall perform the same actions, until the originating node of the codec modification is reached.. 
Upon Reception of a “Confirm Characteristics” procedure, a MGW shall wait until the UP framing protocol initialisation at the corresponding termination is completed, if the UP framing protocol is in Support Mode. Then, the MGW shall acknowledge the “Confirm Characteristics” procedure, and it shall modify the bandwidth of the corresponding bearer, if the bandwidth has to be decreased performing the “Modify Bearer” procedure.
If a bearer modification procedure was unsuccessful, the corresponding server node shall return “Modify Fail” to the preceding nodes, which shall then indicate to the MGWs to return to the previous codec selection.
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Figure 5.8.1/3: Codec Modification acknowledgement
(Acknowledge Messages included in the procedures are not shown)
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 current selected codec still exists then it should be kept as the preferred codec. If the list no longer contains the Selected Codec then a new codec must be selected. In this case due to the fact that the Selected Codec is not more valid a Codec Modification with subsequent Bearer Modification is necessary. 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 and initiates the needed Codec 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,and 5.8.1/3 initiated by the last node receiving the Mid Call Codec Negotiation procedure.
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