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5.8
Modification Procedures

The OoBTC procedures shall support the following modification mechanisms:

i)
Modification of Selected Codec. 
(The codec type of the Selected Codec may be switched to another type within the Available Codec List, and/or the Active Codec Set of the Selected Codec may be modified, and/or the Supported Codec Set of the Selected Codec may be reduced.)

ii)
Modification of Available Codec List
(The Available Codec List may be reduced by removing codec types and modes)

iii)
Mid-call Codec Negotiation
(The Available Codec List is re-negotiated, allowing the addition and removal of codec types and modes compared to the previous Available Codec List, and a new Selected Codec is chosen out of the new Available Codec List) 
The specific call flows when such procedures may be required are detailed in Clause 6.
Further information on the Available Codec List and the Selected Codec is provided in Section 5.2. Further information on codec types, codec modes, a Supported Codec Set and an Active Codec Set is provided in TS 26.103 [5].
5.8.1 Modification of Selected Codec

During an active call each MSC server node may use the “Modification of Selected Codec” mechanism to initiate either a switch-over to a new Selected Codec within the Available Codec List, and/or removal of codec modes from the Supported Codec Set of the possibly new Selected Codec, and/or a modification of the Active Codec Set of the possibly new Selected Codec. Furthermore, if the MSC server node uses the “Modification of Selected Codec” mechanism for the above aims, it may also reduce the Available Codec List. The reduction of the “Available Codec List” shall be performed by "puncturing" of codec types from the Available Codec List, and by “puncturing” modes from the Supported Codec Set of a codec type. This shall not include the puncturing of the entire new Selected Codec, but may include the puncturing of modes from the Supported Codec Set of the new Selected Codec. A new Active Codec Set of any codec type within the Available Codec List, including the possibly new Selected Codec, may be selected from the corresponding, possibly reduced Supported Codec Set.
Note: The “Modification of Selected Codec” mechanism is not applicable to modify the used codec mode within the Active Codec Set of the Selected Codec. This modification is performed inband using the UP framing protocol rate control procedure.

In Figures 5.8.1/1 to 5.8.1/3 the basic codec modification procedure is shown. The principle is that the request for modification is made from one MSC server node and forwarded by the other involved server nodes through the network. This Figure is an example; the codec modification procedure may be initiated by any node within the call.
The MSC server initiating the codec modification procedure (MSC Server C in Figure 5.8.1/1) shall proceed as follows separately for each call leg, where the UP framing protocol is applied and a codec modification is desired:
The MSC server shall send a “Modify Bearer Characteristics” procedure to the attached MGW (Arrows 1 and 1b in Figure 5.8.1). Within this procedure, the server node shall indicate if it will also modify, or already has modified, other terminations in the same context using the Codec Modification Sequence H.248 Package. Upon completion of the “Modify Bearer Characteristics” procedure, the MSC server shall proceed as follows:
· If the corresponding call leg is in the core network, the MSC server shall send an APM message with action indicator „Modify Codec” to the peer MSC server indicating the new desired codec (Arrow 2 in Figure 5.8.1/1). The server node shall then wait to receive an APM message with action indicator „Successful Codec Modification“. (Arrow 22 in Figure 5.8.1/3)
· If the corresponding call leg is towards the radio access network, the MSC server shall send a “RAB Assignment Request” to the radio access network (Arrow 2b in Figure 5.8.1/1). The MSC server shall then wait to receive a corresponding “RAB Assignment Response” message from the radio access network (Arrow 6b in Figure 5.8.1/3).
Upon Reception of an APM message with action indicator „Modify Codec” for a given call leg (Arrows 2 and 8 in Figure 5.8.1/1), a server node shall check if the Selected Codec is altered. A Selected Codec is altered if the Object Identifier, and/or the Codec Type and/or the Codec Configuration, including the Active Codec Set, is altered. If the Selected Codec is not altered, the procedures in Section 5.8.2 (Modification of the Available Codec List) apply. Otherwise, the server node shall send a “Reserve Characteristics” procedure to the attached MGW for the corresponding termination (Arrows 3 and 9 in Figure 5.8.1/1). Within this procedure, the server node shall indicate if it will also modify other terminations in the same context using the “Codec Modification Sequence” package. The server node shall then wait for an incoming “Bearer Modified” procedure from that MGW for this termination (Arrows 6 and 12 in Figure 5.8.1/1). The server node shall proceed as follows upon reception of this procedure:
· If the other call leg of the corresponding connection also applies the UP framing protocol and if no transcoding is performed at the attached MGW after the completion of the “Modification of the Selected Codec” mechanism, the MSC server shall send a “Modify Bearer Characteristics” procedure to the attached MGW for that other call leg (Arrows 7 and 13 in Figure 5.8.1/1). Within this procedure, the server node shall indicate if it will also modify other terminations in the same context using the Codec Modification Sequence H.248 Package. Upon completion of the “Modify Bearer Characteristics” procedure, the server node shall proceed as follows:

· If that other call leg is in the core network, the server node shall send an APM message with action indicator „Modify Codec” to the peer server node (Arrow 8 in Figure 5.8.1/1). The server node shall then wait to receive an APM message with action indicator „Successful Codec Modification”. (Arrow 20 in Figure 5.8.1/3)
· If that other call leg is towards the radio access network, the MSC server shall send a “RAB Assignment Request” to the radio access network (Arrow 14 in Figure 5.8.1/1). The MSC server shall then wait to receive a corresponding “RAB Assignment Response” message from the radio access network (Arrow 18 in Figure 5.8.1/3).
· If the other call leg of the corresponding connection does not apply the UP framing protocol and if no transcoding is performed at the attached MGW after the completion of the “Modification of the Selected Codec” mechanism, the server node may perform an appropriate codec modification procedure at that call leg.
After completing the above steps, the server node shall send a “Confirm Characteristics” procedure (Arrows 19 and 21 in Figure 5.8.1/3) to the attached MGW for the call leg where it received the APM message with action indicator „Modify Codec” (Arrows 2 and 8 in Figure 5.8.1/1). Upon completion of the “Confirm Characteristics” procedure, the server node shall send an APM message with action indicator „Successful Codec Modification”  (Arrows 20 and 22 in Figure 5.8.1/3) to this call leg.
A server node prepares an attached MGW for an incoming codec modification at a given termination with a "Modify Bearer Characteristics" procedure (Arrows 1, 1b, 7 and 13 in Figure 5.8.1/1). If the “Codec Modification Sequence” package is used within the "Modify Bearer Characteristics" procedure, the MGW shall interpret it in the following way:
· If the package indicates that more terminations in the same context will be altered, the MGW shall accept this "Modify Bearer Characteristics" procedure with a positive acknowledge message even if it is not able to provide interworking or transcoding between the new selected codec and/or bearer characteristics and codecs/bearer characteristics used at other terminations of the same context at this stage. The MGW need not transfer any data between the terminations in the context at this stage.
· If the package indicates that the last terminations in the same context is modified, the MGW shall not accept this "Modify Bearer Characteristics" procedure if it is not able to provide interworking or transcoding between the new selected codec and/or bearer characteristics and codecs/bearer characteristics used at other terminations of the same context.

After completing "Modify Bearer Characteristics" procedure the MGW shall accept a corresponding incoming “Modify Bearer" procedure (Arrows 3b, 4, 10 and 15 in Figure 5.8.1/1). The MGW shall accept an increase of the bandwidth based on the bearer requirements of the new codec within the “Modify Bearer" procedure. However, the MGW should not accept a decrease of the bandwidth within this procedure. The MGW shall wait for this incoming “Modify Bearer" procedure before proceeding further. Upon reception, the MGW shall switch between UP Transparent Mode and UP Support Mode or vice versa if required and shall then proceed as follows:
· If the new UP framing protocol mode is the Support Mode, the MGW shall either initiate (Arrows 5 and 11 in Figure 5.8.1/1), or be prepared to receive or forward (Arrows 4b and 16 in Figure 5.8.1/1), a UP Framing protocol initialisation for the new codec, depending on information within the 3GUP package in the “Modify Bearer Characteristics” Procedure. If the MGW previously switched from transparent to support mode, it shall not accept or send any other PDUs at the termination before completing the UP framing protocol initialisation. If the UP framing protocol initialisation direction indicated in the 3GUP package is “outgoing”, and if the MGW already uses the UP framing protocol with the same new codec at other terminations in the same context, the MGW may use the same RFCI values. To do so, the MGW may use an RFCI value correction procedure at the Iu interface after receiving an UP Framing protocol initialisation from the RNC (Arrows 5b and 6ba in Figure 5.8.1/1), if the corresponding termination is towards an Iu interface. If the “Codec Modification Sequence” package within the " Reserve Characteristics" procedure indicates that the last termination in the same context is modified, the MGW shall through-connect the terminations in the context after the UP framing protocol initialisation is complete.
· If the new UP framing protocol mode is the Transparent Mode, the MGW shall switch to the new codec and bearer settings at this point. The MGW shall transmit user plane PDUs to and from other terminations in the context, unless the “Codec Modification Sequence” package indicates that more terminations in the same context will be modified.
The MGW shall then be prepared to receive and accept an incoming “Modify Bearer" procedure (Arrows 20d and 22e in Figure 5.8.1/3), which reduces the bandwidth of the bearer.
A server node orders an attached MGW to start a bearer Modification at a given termination using the “Reserve Characteristics” Procedure (Arrows 3 and 9 in Figure 5.8.1/1). If the “Codec Modification Sequence” package is used within the " Reserve Characteristics" procedure, the MGW shall interpret it in the following way:

· If the package indicates that more terminations in the same context will be altered, the MGW shall accept this "Reserve Characteristics" procedure with a positive acknowledge message even if it is not able to provide interworking or transcoding between the new selected codec and/or bearer characteristics and codecs/bearer characteristics used at other terminations of the same context at this stage. The MGW need not transfer any data between the terminations in the context at this stage.

· If the package indicates that the last termination in the same context is modified, the MGW shall not accept this "Reserve Characteristics" procedure if it is not able to provide interworking or transcoding between the new selected codec and/or bearer characteristics and codecs/bearer characteristics used at other terminations of the same context.

After completing the "Reserve Characteristics" procedure, the MGW shall send the “Modify Bearer” procedure (Arrows 4 and 10 in Figure 5.8.1/1) to the peer MGW on this call leg. 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 within the sent “Modify Bearer” procedure. A “Modify Bearer” procedure shall be initiated by the MGW unconditionally, i.e. even if no change of bandwidth would be required at all. After successfully completing the “Modify Bearer” procedure, the MGW shall switch between UP Transparent Mode and UP Support Mode or vice versa if required at the corresponding termination and shall then proceed as follows:
· If the new UP framing protocol mode is the Support Mode, the MGW shall either initiate, or be prepared to receive or forward (Arrows 5 and 11 in Figure 5.8.1/1), a UP Framing protocol initialisation for the new codec, depending on information within the 3GUP package in the “Reserve Characteristics” Procedure. If the MGW previously switched from transparent to support mode, it shall not accept or send any other PDUs at the termination before completing the UP framing protocol initialisation. If the “Codec Modification Sequence” package within the "Reserve Characteristics" procedure indicates that the last termination in the same context is modified, the MGW shall through-connect the terminations in the context after the UP framing protocol initialisation is complete.

· If the new UP framing protocol mode is the Transparent Mode, the MGW shall switch to the new codec and bearer settings at this point. The MGW shall transmit user plane PDUs to and from other terminations in the context, unless the “Codec Modification Sequence” package indicates that more terminations in the same context will be modified.

After that, the MGW shall indicate the success to the MSC server using the “Bearer Modified” Procedure (Arrows 6 and 12 in Figure 5.8.1/1). The MGW shall then expect to receive a “Confirm Characteristics” procedure from the MSC server (Arrows 19 and 21 in Figure 5.8.1/3). Upon reception of this procedure, the MGW shall acknowledge the “Confirm Characteristics” procedure, and it may modify the bandwidth of the corresponding bearer performing the “Modify Bearer” procedure (Arrows 20d and 22e in Figure 5.8.1/3), if the bandwidth has to be decreased.

A server node orders an attached radio access network node to start a bearer modification at a given termination using the “RAB Assignment” Procedure (Arrows 2b and 14 in Figure 5.8.1/1). Upon Reception, the radio access network node shall send the “Modify Bearer” procedure towards the peer MGW on this call leg (Arrows 3b and 15 in Figure 5.8.1/1). Within this procedure, the radio access network node shall increase the bandwidth of the bearer if this is requested within the “RAB Assignment Request”. 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 radio access network node shall switch between UP transparent mode and UP support mode or vice versa if this is requested within the “RAB Assignment Request” and shall then proceed as follows:

· If the new UP framing protocol mode is the Support Mode, the radio access network node shall then send an UP Framing protocol initialisation (Arrows 4b and 16 in Figure 5.8.1/1) including the user plane information obtained within the “RAB Assignment Request”. The radio access network node shall then wait for the UP Framing protocol initialisation acknowledge message.
· If the new UP framing protocol mode is the Transparent Mode, the radio access network node shall switch to the new payload type.

After that, the radio access network node may modify the bandwidth of the corresponding bearer performing the “Modify Bearer” procedure (Arrows 6b and 17 in Figure 5.8.1/1), if the bandwidth has to be decreased. Then the radio access network node shall send an “RAB Assignment Response” message to the MSC Server (Arrows 7b and 18 in Figure 5.8.1/3).
If a "Modify Bearer" procedure (Arrows 3b, 4, 5b, 10, 15, 17, 20d and 22e in Figures 5.8.1/1 and 5.8.1/3) is executed by a MGW or by a radio access network node, and if a switch between UP Transparent Mode and Support Mode or vice versa is required after the execution of this procedure, the node shall discard all received UP packages and not send any UP packages until it completes the "Modify Bearer" procedure and the subsequent switch between UP framing protocol Transparent Mode and Support Mode or vice versa. 
Editors´s Note: A "Modify Bearer" procedure is currently not defined for IP transport. The usage of IPBCP is not permitted for the Nb interface bearer modifications according to TS 29.414. For the Iu-Cs interface, neither IPBCP nor IPALCAP are applied. For IP transport, the "Modify Bearer" procedure may not be required to modify the bandwidth of an existing bearer, depending on the underlying QoS concept. However, a "Modify Bearer" procedure of some kind is required to synchronise the switch between the UP framing protocol Transparent Mode and UP framing protocol Support Mode and vice versa between the user plane network entities, to synchronise the switch between codecs within the UP framing protocol Transparent Mode, and to initiate the UP framing protocol initialisation in Support Mode. Thus, a solution for IP transport is ffs. .
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NOTE 1:
Acknowledge Messages included in the procedures are not shown.
NOTE 2:
The numbering of the arrows indicate the temporal order of execution. Procedures with the same letters attached to their numbers are executed in temporal sequence, but independent of procedures indexed with other attached letters or without letters. The execution of a sequence of procedures indexed with a given letter starts after the completion of the procedure indexed with the predecessor number without letter to the first number with attached letter. E.g.: The procedures 15 and 16 are executed after each other. The procedures 15b and 16b are executed after each other. The procedures 15 and 16 are executed independently of the procedures 15b and 16b. The procedures 15 and 15b are both executed after procedure 14.
Figure 5.8.1/1: Codec Modification Control Procedures


The same principles apply for the UP framing protocol re-initialisation (Arrows 4a, 14, 15b, 16b, and 17b in Figure 5.8.1) as for the first UP framing protocol initialisation at bearer set-up. The UP Framing Protocol initialisation shall be performed starting at the node initiating the Codec Modification to the MGW attached to the server node where the codec modification terminates The server nodes between the originating node and the terminating node(s) shall configure the UP framing protocol initialisation direction of the affected terminations within the “Reserve Characteristics” or “Modify Bearer Characteristics” Procedure appropriately.

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.


Figure 5.8.1/2: void
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NOTE:
NOTE 1 and NOTE 2 of Figure 5.8.1/1 apply.

Figure 5.8.1/3: Codec Modification acknowledgement

If a bearer modification procedure towards a radio access network node or MGW was unsuccessful, the corresponding server node shall return a “Codec Modification Failure” message to the preceding server nodes, which shall then indicate to the attached MGWs to return to the previous Selected Codec.

5.8.2
Modification of Available Codec List

If a MSC server performs a procedure (e.g. call forwarding), which results in a reduction to the Available Codecs List, it shall use the “Modification of Available Codec List” mechanism to communicate this reduction to all nodes on the call legs where the old Available Codecs List was applied before.
In Figure 5.8.2/1 the basic “Modification of Available Codec List” mechanism is shown. This Figure is an example; the mechanism may be initiated by any node within the call.

The MSC server initiating the “Modification of Available Codec List” mechanism (MSC Server C in Figure 5.8.2/1) shall reduce the “Available Codec List” by "puncturing" of codec types from the current Available Codec List, and/or by “puncturing” modes from the Supported Codec Set of a codec type. This shall not include the puncturing of modes from the Selected Codec, as this would require a Modification of the Selected Codec, as described in Section 5.8.1. A new Active Codec Set of any codec type within the Available Codec List, except for the Selected Codec, may be selected from the corresponding, possibly reduced Supported Codec Set.

The MSC server shall then send a APM message with action indicator „Modify Codec” containing the new Available Codec List and the Selected Codec to the neighbouring server nodes on each call leg where the old Available Codecs List was applied before (Arrow 1 in Figure 5.8.2/1).
A server node receiving a APM message with action indicator „Modify Codec” shall check if the Selected Codec is altered. If so, Section 5.8.1 applies. Otherwise, the server node shall proceed as follows:

· If the other call leg of the corresponding connection is within the PLMN core network and if no transcoding is performed at the attached MGW after the completion of the “Modification of Available Codec List” mechanism, the server node shall send an APM message with action indicator „Modify Codec” to the peer server node containing the “Available Codec List” (Arrow 2 in Figure 5.8.2/1). The server node shall then wait to receive an APM message with action indicator „Successful Codec Modification“. (Arrow 3 in Figure 5.8.2/1)

· If the other call leg of the corresponding connection is outside the PLMN core network and if no transcoding is performed at the attached MGW after the completion of the “Modification of Available Codec List”, the server node may perform an appropriate modification procedure at that call leg.

After completing the above steps, the server node shall send an APM message with action indicator „Successful Codec Modification“ to the peer server node on the call leg where it received the APM message with action indicator „Modify Codec” (Arrows 3 and 4 in Figure 5.8.2/1).
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Figure 5.8.2/1: Modification of Available Codec List

5.8.3
Mid-call Codec negotiation

The Selected Codec and the Available Codec List can be (re-) negotiated during the call using the “Mid Call Codec Negotiation” mechanism. The Mid-Call Codec Negotiation mechanism results in a new Available Codec List, where new codec types or modes not within the previous Available Codec List may be included. The codec negotiation procedure is performed as for call set-up.
In Figure 5.8.3/1 the basic “Mid Call Codec Negotiation” mechanism is shown. This Figure is an example; the mechanism may be initiated by any node within the call.

The MSC server node initiating the “Mid Call Codec Negotiation” mechanism (MSC Server A in Figure 5.8.3/1) shall select a Preferred Codec and a Supported Codecs List, which may contain new codecs and also may not contain codecs from the previous Available Codecs List. If the list no longer contains the previous Selected Codec, then a new codec shall be selected as Preferred Codec. If the previous Selected Codec exists within the Supported Codecs List, this codec should be selected as the Preferred Codec.
The MSC server node initiating the “Mid Call Codec Negotiation” mechanism (MSC Server A in Figure 5.8.3/1) shall send a “Mid-Call Codec Negotiation” message (Arrow 1 in Figure 5.8.3/1) containing the Preferred Codec and the Supported Codecs List. After sending a “Mid-Call Codec Negotiation” message, the MSC server shall wait for a “Modify to Selected Codec Information” message containing the new Available Codec List” and “Selected Codec” (Arrow 4 in Figure 5.8.3/1).
A server node receiving a “Mid-Call Codec Negotiation” message may reduce the Supported Codec List by removing codec types and modes. If a server node removes the Preferred Codec, as selected within the “Mid-Call Codec Negotiation” message, from the Supported Codec List, the node shall select a new Preferred Codec. The server node shall then proceed as follows:

· If the other call leg of the corresponding connection is within the PLMN core network and if no transcoding is performed at the attached MGW after the completion of the “Mid Call Codec Negotiation” mechanism, the server node shall send a “Mid-Call Codec Negotiation” message to the peer server node containing the new Preferred Codec and “Supported Codec List” (Arrow 2 in Figure 5.8.3/1). After sending a “Mid-Call Codec Negotiation” message, the server node shall wait for a “Modify to Selected Codec Information” message containing the new Available Codec List” and “Selected Codec” (Arrow 3 in Figure 5.8.3/1).
· If the other call leg of the corresponding connection is outside the PLMN core network or if transcoding is performed at the attached MGW after the completion of the “Mid Call Codec Negotiation” mechanism, the server node may perform an appropriate negotiation procedure at that other call leg. The server node shall choose the Preferred Codec as the Selected Codec and it shall copy the Supported Codec List into the new Available Codec List. If the Selected Codec was modified (either by the removal of codec modes, or by the selection of an entire new codec type), the server node shall start the “Modification of Selected Codec” mechanism, as described in Section 5.8.1, towards the call leg where it received the “Mid-Call Codec Negotiation” message (Arrows 3 to 6 in Figure 5.8.3/1). If the Selected Codec was not modified, the server node shall start the “Modification of Available Codec List” mechanism, as described in Section 5.8.2, towards the call leg where it received the “Mid-Call Codec Negotiation” message (Arrows 3 to 6 in Figure 5.8.3/1). Within the “Modification of Selected Codec” mechanism and the “Modification of Available Codec List” mechanism, the “Modify to Selected Codec Information” message shall be used instead of the APM message with action indicator „Modify Codec”. Everything stated with respect to the APM message with action indicator „Modify Codec” in Sections 5.8.1 and 5.8.2 shall apply for the APM message with action indicator “Modify to Selected Codec Information”.

[image: image7.wmf] 

Mid

-

Call Codec Negotiation

 

(Supported Codec List: XYZ,

 

Preferred Codec: X)

 

1

 

MSC 

Server

 

A

 

Server

 

B

 

MSC 

Server 

C

 

Successful Codec 

Modification

 

5

 

Modify to Selected Codec 

Information

 

(Available Codec List: YZ,

 

Selected Codex Y)

 

4

 

Mid

-

Call Codec Negotiation

 

(Supported Codec List: YZ,

 

Preferred Codec: Y)

 

2

 

Successful Codec 

Modification

 

6

 

Mo

dify to Selected Codec 

Information

 

(Available Codec List: YZ,

 

Selected Codex Y)

 

3

 




NOTE:
Interactions with MGWs and radio access network are not shown.
Figure 5.8.3/1: Mid Call Codec Negotiation
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