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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].  The basic codec negotiation 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 basic procedures
Note: the Mid-Call Codec Modification procedures follow the same sequence as for the Modify To Selected Codec  although the message name is different (Modify Codec) to allow for collision handling.
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 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 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 1a in Figure 5.8.1). 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 7 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 8 in Figure 5.8.1/1). The server node shall then wait for an incoming “Bearer Modified” procedure from that MGW for this termination (Arrows 5 and 10 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 6 and 11 in Figure 5.8.1/1). 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 7 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 12 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 7 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.
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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 procdedure 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 indepently 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

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 acknowledgement

5.8.2
Modification of Available Codec List

If a MSC server node performs a procedure (e.g. call forwarding), which results in a reduction to the Available Codecs List, it shall use “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 5.8.1a 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.

MSC server node initiating the “Modification of Available Codec List” mechanism (MSC Server C in Figure 5.8.1a) shall reduce the “Available Codec List” by "puncturing" of codec types and/or  , and/or by “puncturing” modes from the Supported Codec Set of a codec type. This this shall not include puncturing of modes from the Selected Codec, as this would require a Modification of the Selected Codec as described in 5.8.1. 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. 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 5.8.1a: 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. Meassages to and from MGWs and radio access network nodes are not depicted within this Figure. This Figure is an example; the mechanism may be initiated by any node within the call.

The 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.
. A server node receiving an APM message with action indicator “Mid-Call Codec Negotiation” 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” APM 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 APM message with “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”.
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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 5.8.1/2 initiated by the last node receiving the Mid Call Codec Negotiation procedure although the message name is Modify To Selected Codec (instead of Modify Codec).
· 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 (a) 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 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  Within the “Modification of Selected Codec” mechanism and the “Modification of Available Codec List” mechanism, the APM message with action indicator “Modify to Selected Codec Information” 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”.
5.8.4
Detailed Procedures For Iu Framing Protocol & Codec Modification
The IuFP shall be initialised in the backward direction with respect to the APM message with action indicator “Codec Modification” or  ”Modification to Selected Codec” as shown in Figure 5.8.4/1. An example call sequence is also shown in Figure 5.8.4/2.

The server nodes shall set the” Iu UP Initialialisation direction “ property in the Reserve Characteristics and Modify Characteristics procedures accordingly. If a “Codec Modification” procedure is terminating in the core network, the corresponding server node shall set the UP Initialisation direction within the Reserve Characteristics procedure and Confirm Characteristics procedure to “outgoing”.
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Figure 5.8.3.4/1: Successful Codec Modification including IuFP
A MGW receiving a "Modify Bearer Characteristics" procedure shall then accept an incoming “Modify Bearer" procedure. 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. Upon reception, the MGW shall switch between UP Transparent Mode and UP Support Mode or vice versa if required by the new codec and shall then proceed as follows:

· If the new UP framing protocol mode is the Support Mode, and if the new codec differs from the codec that is currently used, the MGW shall be prepared to receive a UP Framing protocol initialisation for the new codec. 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” at an Iu interface, the MGW may use an RFCI value correction procedure.
· 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 then be prepared to receive and accept an incoming “Modify Bearer" procedure which reduces the bandwidth of the bearer.

A MGW receiving a “Reserve Characteristics” Procedure may send a “Modify Bearer” procedure to the peer MGW on this call leg.  With this procedure, the MGW may 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 that, the MGW shall indicate the success to the MSC server using the “Bearer Modified” Procedure. If the new codec differs from the codec that is currently used, the MGW shall then either initiate UP Framing protocol initialisation for the new codec or forward an incoming UP Framing protocol initialisation, depending on UP framing protocol initialisation direction indicated in the “Reserve Characteristics” Procedure. The MGW shall also be prepared to receive a “Confirm Characteristics” procedure from the MSC server either before or after the UP initialisation. Upon reception of this procedure, the MGW shall acknowledge the “Confirm Characteristics” procedure. After completing the Iu UP initialisation and receiving the“Confirm Characteristics” procedure, the MGW may decrease the bandwidth of the corresponding bearer performing the “Modify Bearer” procedure.

Upon Reception of a “RAB Assignment” Procedure to modify an existing RAB, a radio access network node may send a “Modify Bearer” procedure towards the peer MGW on this call leg. Within this procedure, the radio access network node may increase the bandwidth of the bearer. However, if a bearer bandwidth decrease is needed no change to the bearer shall be made at this stage. The radio access network node shall send the “Modify Bearer” procedure if a change between UP support mode and transparent mode or vice versa if this is requested within the “RAB Assignment Request“. 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 required 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 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, if the bandwidth has to be decreased. Then the radio access network node shall send an “RAB Assignment Response” message to the MSC Server.
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Figure 5.8.4/2: Mid Call Codec Negotiation Call Sequence
5.8.5 Unsuccessful Codec Modification

The sequence of an unsuccessful Codec Modification is shown in Figure 5.8.5/1. An example call sequence for the unsuccessful case is also shown in Figure 5.8.5/2.

A Codec Modification may be unsuccessful at a any node, e.g. because resources are not available. The failure may either be detected within the server node before it send commands to the attached MGW, or within the attached MGW. The server node shall send an APM message with action indicator “Codec Modification Failed” towards the preceeding node.
In case of a failure, the attached MGW shall inform the server

· either with a negative acknowledge to the corresponding “Modify Characteristics” or “Reserve Characteristics” procedure if required resources or capabilties are not available,

· or with a “BNC mod Failed” procedure if a required bearer modification failed,

· or with a “BNC Release” procedure, if the UP initialisation failed. 
A server node receiving a  “BNC mod Failed” procedure for a given termination shall use the “Confirm Characteristics” procedure towards this termination.
A server node receiving a “BNC Release” procedure shall clear the call.
A server node receiving an APM message with action indicator “Codec Modification Failed” shall use a “Modify Chracteristics” procedure at the termination towards the node that sent the APM message, to make the MGW revert to the old codec and shall then forward the “Codec Modification Failed” APM message to the preceeding node (if any) and shall use the “Confirm Characteristics” procedure at the termination towards the preceeding node to order the attached MGW to revert to the old codec.
A server node using the “Confirm Characteristics” procedure as described in the present Section 5.8.5 shall use this procedure to order the attached MGW to revert to the old Codec, and to allow the MGW to modify the bearer.  Within the “Confirm Characteristics” procedure, the server shall also request the “BNC modified” notification. The server node shall send the APM message with action indicator “Codec Modification Failed” towards the preceeding node only after receiving this notification.

RAB Assigment Modification Failure

If the reason for failed codec modification is due to an unsuccessful RAB Modification Request then the MSC shall assume that the old RAB is resumed and thus shall restore the old codec. Editor’s Note: This is awaiting confirmation from RAN3.
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Figure 5.8.5/1: Unsuccessful Codec Modification


[image: image13.wmf] 

Server A

 

MGW

-

A

 

Server B

 

MGW

-

B

 

Mid Call Codec Negotiation (New Codecs)

 

Modify Bearer Characteristics  

3GUP: interface=CN, Dir=IN, New Codec)

 

Modif

y To Selected Codec 

 

(Selected Codec, 

 

Codec List

)

 

Reserve Char

 

Modify Bearer request

 

Codec Modification Failure

 

MSC C

 

MGW

-

C

 

Reserve Beaerer Char

3GUP: 

interface=CN, Dir=IN, New Codec)

 

Mid Call Codec Negotiation (New Codecs)

 

Modify To Selected Codec (Selected Codec, Codec List

)

 

Modify Bearer request

 

Modify Bearer Characteristics 

3GUP: interface=CN, Dir=IN, New Codec)

 

RNC

 

RAB Assign Modify (NSI=Selected Codec)

 

Modify Bearer reques

t

 

IuFP Init

 

Modify Bearer Characteristics (

3GUP: interface=RAN, Dir=OUT, New Codec)

 

IuFP Init Ack

 

RAB Assign Modify Rsp

 

BNC_Modified

 

BNC_Modified

 

Far End 

Selects 

Codec

 

Codec Modification Failure

 

possibly  sent to allocate 

additional bandwidth

 

sent to possibly allocate additional 

bandwidth.

 

s

ent to possibly allocate additional bandwidth 

 

Confirm Char 

Old Codec)

 

Confirm Char

 Old Codec)

 

Modify Bearer Char 

(Old Codec, Interface = RAN, Dir = OUT)

 

RNC

-

C

 

RAB Assign Modify (NSI=Selected Codec)

 

Modify Bearer Characteristics 

3GUP: interface=RAN, Dir=IN, New 

Codec)

 

RNC unable to perform modification 

 

RAB Assign Modify FAIL

 

Modify Bearer Characteristics

 

BNC_Modified

 

BNC_Modified

 

IuFP Init 

(RFCI Value Correction)

 

IuFP Init Ac

k

 

Modify Bearer Char 

Old Codec)

 

Modify Char

 

Old Codec)

 

Modify Bearer Characteristics

 

Modify Char 

Old Codec)

 

RAB Assign Modify (NSI=Selected Codec)

 

Modify Bearer request

 

IuFP Init

 

IuFP Init Ack

 

RAB Assign Modify Rsp

 

Figure5.8.5/2: Call Sequence for Unsuccessful Modification
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