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4.2.4
Service change in the active state

At any given time, if either of the call parties wants to change from the current active mode to the other mode via MMI, the terminal shall activate an In-Call Modification procedure. Using this procedure, described in 3GPP TS 24.008 [3], clause 5.3.4.3, the UE shall send a MODIFY message containing the BC-IE to change to. This BC-IE shall be one of those already negotiated at call setup.

As a result, the MSC shall then invoke the service change procedure (see clause 4.3.5). If the request is accepted, the originating MSC sends a MODIFY COMPLETE message to the UE including the BC-IE of the mode to switch to (see figure 4.13). If the request is rejected, the MSC sends a MODIFY REJECT message to the UE including the BC-IE from the current active mode (see figure 4.14).

In the case the MSC has determined that the other mode is unavailable (e.g. a fallback to either mode has occurred), it shall reject the MODIFY request at once by replying with a MODIFY REJECT message.

On the remote side, the MSC shall initiate an In-Call Modification procedure towards the terminal using the MODIFY message. For a service change from speech to multimedia, the terminal shall request confirmation from the user unless configured differently. For a service change from multimedia to speech, the terminal shall accept the request without requesting confirmation from the user. If the change is accepted, the UE shall reply to the MSC with a MODIFY COMPLETE message, whereas a MODIFY REJECT message shall be sent if the change is rejected.

NOTE:
Privacy concerns strongly advise that any change to multimedia mode, unless explicitly allowed by the user in the terminal configuration settings, triggers a question to the user in order to confirm or decline the change. The details on how to provide the user interaction are left for implementation.

When receiving a MODIFY message, a terminal shall not interrupt the data traffic and shall continue to send and receive data in the old mode, until the terminal accepts the modification with a MODIFY COMPLETE message. The radio bearer will then be reconfigured by the network. After the radio bearer has been reconfigured, the terminal shall send and receive data in the new mode.
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Figure 4.13: Service change requested, accepted
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Figure 4.14: Service change requested, rejected 

4.2.5
Network-initiated Service change in the active state

When the visited MSC of either party can no longer support an ongoing multimedia call, for example due to degraded coverage conditions (including UTRAN to GERAN only transitions), the visited MSC of this party shall initiate a service-change from multimedia to speech, following the procedures described below. 

If the visited MSC is again able to support the multimedia at a later point in time while the speech call is still ongoing, the same visited MSC may initiate a service change from speech to multimedia as stated in TS 22.101 [8]. The details for the service change from speech to multimedia are described in section 4.2.5.2..

The visited MSC shall initiate an In-Call Modification procedure towards the terminal it serves using the MODIFY message. The visited MSC shall also invoke the service change procedure (see clause 4.3.5) towards the remote side. The terminals on both sides will react as described in Clause 4.2.4.

If the terminal on either side rejects the service change from multimedia to speech, the visited MSC shall either clear the call, or it shall initiate a service change procedure towards the other side to revert to the original service.
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Figure 4.14a: Network-Initiated Service change from multimedia to speech requested, accepted

Figure 4.14b: void

Figure 4.14c: void
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Figure 4.14c1: Network-Initiated Service change from speech to multimedia requested, accepted
If the served terminal rejects the service change from speech to multimedia, the visited MSC shall maintain the original service. If the terminal on the remote side rejects the service change from speech to multimedia, the visited MSC shall initiate a service change procedure towards the served terminal to revert the original service.
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Figure 4.14c2: Network-Initiated Service change from speech to multimedia requested, rejected by user A
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Figure 4.14c3: Network-Initiated Service change from speech to multimedia requested, rejected by user B
4.2.5.1
Network-initiated Service change in the active state starting with multimedia in Iu mode

For a network initiated service change from multimedia in Iu mode to speech, the visited MSC shall use the following procedure.

In order to request a notification from the RNC when it detects a lack of sufficient resources or radio signal degradation, the visited MSC shall include an Alternative RAB Parameters IE in the RANAP RAB Assignment Request or RANAP Relocation Request message indicating the RAB configuration for speech in addition to the RAB configuration for multimedia when it establishes or modifies the radio access bearer for multimedia at the Iu interface.

When the radio access network detects a lack of sufficient resources to sustain the multimedia RAB configuration, it shall inform the visited MSC by sending a RANAP Modify Request message (see 3GPP TS 25.413 [17]) to the visited MSC. The visited MSC shall then:

-
initiate an In-Call Modification procedure to speech towards the terminal it serves using the MODIFY message; and

-
invoke the service change procedure (see clause 4.3.5) towards the remote side, 

-
trigger the RAB modification by sending a RANAP RAB Assignment with the RAB requested to be Modified to the RNC.
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Figure 4.14d: Network-Initiated Service change from UTRAN multimedia to speech requested, accepted

4.2.5.2
Network-initiated Service change in the active state starting with speech in Iu mode

For a network initiated service change from speech to multimedia in Iu mode, the visited MSC shall use the following procedure. However, no service change from speech to multimedia shall be intiated unless a network initiated service change from multimedia to speech had previously taken place during the same user session. 
Furthermore, the visited MSC shall only apply this procedure if it received the 3G-324.M2 codec in the available codec list.

Note:
The 3G-324.M2 codec in the available codec list indicats that all nodes in the call support the network initiated service change from speech to multimedia.
To request a notification about sufficient resources to sustain again the multimedia RAB configuration from the radio access network , the visited MSC shall include an Alternative RAB Parameters IE in the RANAP RAB Assignment Request or RANAP Relocation Request message indicating the RAB configuration for multimedia in addition to the RAB configuration for speech  when it establishes or modifies the radio access bearer for speech at the Iu interface during or after a network-initiated service change from multimedia to speech.
When the radio access network detects there are sufficient resources to sustain again the multimedia RAB configuration, it shall initiate the service change to the alternative multimedia RAB configuration by sending a RANAP Modify Request message (see 3GPP TS 25.413 [17]) to the visited MSC. The visited MSC shall then:

· initiate an In-Call Modification procedure to multimedia towards the terminal it serves using the MODIFY message; and

· invoke the service change procedure (see clause 4.3.5) towards the remote side only if the MODIFY COMPLETE  message received from the served terminal; and

· trigger the RAB modification by sending a RANAP RAB Assignment with RAB requested to be modified to the RNC only if the service change procedure in the remote side is successful. 
The visited MSC initiating the service change shall not interrupt the user data and shall continue to send and receive data in the old mode, until the terminal accepts the modification with a MODIFY COMPLETE message. After the radio bearer has been reconfigured, the network shall send and receive data in the new mode.
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Figure 4.14e: Network-Initiated Service change from UTRAN speech to multimedia requested, accepted

4.3
Core Network procedures

In order to provide the capability in the network to transmit the request for service change and fallback both at call setup and during the active state of a call, the normal Out-of-Band Transcoder Control procedures, described in 3GPP TS 23.153 [2] shall be used. The following text describes the codec to be used, the mapping between the terminal interface described above, and the different IEs to be used for the codec negotiation procedures at both the originating and the terminating MSC.

4.3.1
Multimedia codec

The codec negotiation procedures transmit an ordered list of preferred codecs from the originating to the terminating MSC. A node that requires interaction with the user plane will remove the codecs it does not support. The terminating MSC shall select the codec to use ("selected codec") from the list of available codecs for the call. This selection shall be based on the received list of codecs and on the information given by the terminating UE in the CALL CONFIRMED message.

A dummy codec (defined in 3GPP TS 26.103 [4]) is included in the codec list to indicate that a multimedia call is requested. Two dummy codecs are defined:

-
Dummy codec 1 shall be used for a terminal-initiated service change from speech to multimedia. This codec is in the present document referred to as the 3G-324.M codec. It shall be supported by any SCUDIF compliant MSC.
-
Dummy codec 2 shall be used for a network-initiated service change from speech to multimedia. This codec is in the present document referred to as the 3G-324.M2 codec. The 3G-324.M2 codec is identical to the 3G-324.M codec except for the CoID. It shall be supported by any SCUDIF compliant MSC supporting network- initiated service change from speech to multimedia.
Note: An Rel-5 MSC does not support the 3G-324.M2 codec.
These codecs are only used by the Core Network and shall not be sent from the terminal in the Supported Codec List IE. The 3G-324.M codec shall be indicated to the MGW as codec media stream property in accordance with the3GPP TS 29.232[12]. The 3G-324.M codec shall be indicated to the MGW also if the 3G-324.M2 codec is selected in Out-of-Band Transcoder Control procedures. The MGW shall treat the User Plane configuration (SDU Format) of the 3G-324.M codec as for PCM, as defined in 3GPP TS 26.102 [13].

4.3.2
Originating side - initiation of call setup

The originating MSC has a list of supported codec types, listed in order of preference.

If the SETUP message received from the UE contains a Repeat Indicator with a value of "service change and fallback", in addition to a multimedia BC-IE and a speech BC-IE, the MSC shall include a 3G-324.M codec in the list of supported codec types according to the following rule:

· If the multimedia BC-IE is listed first, then the 3G-324.M codec shall be the first codec in the list (see figure 4.15). If the originating MSC supports a network-initiated service change from speech to multimedia, it shall include the 3G-324.M2 codec second codec in the list.
· If the speech BC-IE is listed first, then the 3G-324.M codec shall be the last codec in the list (see figure 4.16) sent by a originating MSC not supporting a network-initiated service change from speech to multimedia. If the originating MSC supports a network-initiated service change from speech to multimedia, the 3G-324.M codec shall be the second but last codec in the list and the 3G-324.M2 codec shall be the last codec in the list. In the case that the maximum number of codecs is already reached before insertion of the 3G-324M and possibly 3G-324M2 codec(s), the optional speech codec(s) with the least preference shall be replaced by those codec(s).

The list shall then be sent according to the Out-of-Band Transcoder Control codec negotiation procedures. The TMR field, although mandatory BICC/ISUP parameter, has no meaning when using OoBTC/BICC codec negotiation (the link characteristics and QoS are determined from the codec type and signalled to any intermediate switches via the bearer control protocol) and thus shall be set arbitrarily to "speech". A transit node that requires interaction with the user plane will remove from the list the codecs it does not support. If the 3G-324.M codec is not supported, and thus removed, the call shall be turned into a normal speech call (fallback to speech) and follow the normal call setup procedures.


[image: image9.wmf]O-UE

O-MSC

SETUP (RI, BCmm, BCsp)

T-MSC

(List of Codecs  = mm, x, y, z)


x, y, z:
speech codecs.

mm:
dummy multimedia codec.

Figure 4.15: Multimedia BC as first BC
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Figure 4.16K: Procedure SCUDIF_Check_Service_Compatibility

Next modified Clause

4.3.3.2
Terminating MSC Handling

The terminating MSC receives the list of supported codec types, including the 3G-324.M and possibly 3G-324M2 codec. It shall then send a SETUP message towards the terminating UE including a Repeat Indicator with the value "service change and fallback" and two BC-IEs, according to the following rule:

· if the 3G-324.M codec is the first (preferred) codec in the list of supported codecs, then the first BC-IE in the SETUP message is the multimedia BC-IE, and the second BC-IE is the speech BC-IE (see figure 4.17);

· if the 3G-324.M codec is in the list of supported codec types, but not in the first position, then the first BC-IE in the SETUP message is the speech BC-IE, and the second BC-IE is the multimedia BC-IE (see figure 4.18).

The terminating UE answers according to its capabilities in the CALL CONFIRMED message. The terminating MSC shall determine the Selected Codec and construct the list of available codecs according to the following rules:

· If no Repeat Indicator is included, and only a speech BC-IE is received, the MSC shall choose a speech codec as the Selected Codec according to the normal mechanism, and no 3G-324.M codec shall be inserted in the list of available codecs (see figure 4.19).
· If no Repeat Indicator is included, and only a multimedia BC-IE is received, the MSC shall choose the 3G‑324.M codec as the Selected Codec, and only the 3G-324.M codec shall be inserted in the list of available codecs (see figure 4.20).
· If the Repeat Indicator is included, and the speech BC_IE is the first BC-IE and the multimedia BC-IE is the second BC-IE, the MSC shall choose a speech codec as the Selected Codec according to the normal mechanism, and both the 3G-324.M codec and speech codecs shall be inserted in the list of available codecs (see figure 4.21). If the terminating MSC supports a network-initiated service change from speech to multimedia and was offered the 3G-324.M2 codec, the 3G-324.M codec shall be the second but last codec in the list and the 3G-324.M2 codec shall be the last codec in the list.
· If the Repeat Indicator is included, and the multimedia BC-IE is the first BC-IE and the speech BC-IE is the second BC-IE, the Selected Codec shall be the 3G-324.M codec, and both the 3G-324.M codec and speech codecs shall be inserted in the list of available codecs (see figure 4.22). If the terminating MSC supports a network-initiated service change from speech to multimedia and was offered the 3G-324.M2 codec, it shall include the 3G-324.M2 codec as second codec in the list of available codecs.
The Selected Codec and the list of available codecs shall be sent back to the originating MSC according to the normal codec negotiation procedure.
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Figure 4.17: 3G-324M codec first
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Figure 4.18: Speech codec first
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Figure 4.19: Speech only
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Figure 4.20: Multimedia only
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Figure 4.21: Speech preferred
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4.3.5
Service change during the active state

Whenever an In-Call Modification procedure is invoked by a terminal, unless it is not allowed as determined at call setup, the following shall take place:

· if the current mode is the speech mode and the MODIFY message contains a multimedia BC-IE, the normal Out‑of-Band Transcoder Control procedures shall be invoked in order to change the Selected Codec to the 3G‑324.M codec;

· if the current mode is the multimedia mode and the MODIFY message contains a speech BC-IE, the normal Out‑of-Band Transcoder Control procedures shall be invoked in order to change the Selected Codec to the preferred speech codec.

When a visited MSC invokes Network-initiated Service change in the active state (see Clause 4.2.5), this visited MSC shall also invoke the normal Out‑of-Band Transcoder Control procedures in order to change the Selected Codec to speech or to the 3G‑324.M codec, respectively. The visited MSC shall only apply the Network-initiated Service change procedure from speech to multimedia if it received the 3G-324.M2 codec in the available codec list.

Note: This indicats that all nodes in the call support the network initiated service change from speech to multimedia.
Only for a Network-initiated Service change procedure from speech to multimedia, the visited MSC shall use the 3G-324.M2 codec as Selected Codec.
The Codec Modification procedure shall be supported for service change. The use of mid-call codec negotiation procedure is optional for service change.

When a MSC detects through an Out-of-Band Transcoder Control procedure that the selected codec has changed from a speech codec to the 3G-324.M codec, or vice-versa, it shall initiate an In-Call Modification procedure towards the UE with a MODIFY message containing the multimedia BC-IE (or the speech BC-IE), unless the new mode has been denied at call setup (see clause 4.2.4).

4.3.5.1
Mid-Call Codec Modification Procedure For Service Change

The Codec Modification procedures as defined in 3GPP TS 23.153 [2] shall be applied with the following specific additional rules for the Service Change procedure.

In order to prevent the MGW generating an error or seizing resources during the interim period when its terminations are being altered and it may have a speech codec on one side of the context and the 3G-324M codec on the other side the Server shall modify the Stream–mode of the affected terminations to inactive during the Service change and shall restore the stream mode to active – (send/receive – bothway) on completion of the service change procedure. In order to restore the stream mode to active, the MSC servers shall use the “Modify Bearer Characteristics” procedure for Iu terminations and for Nb terminations towards the succeeding node with respect to the “Modify Codec” message. The MSC servers shall use the “Confirm Bearer Characteristics” procedure for Nb terminations towards the preceding node with respect to the “Modify Codec” message.

If the affected termination’s stream mode is inactive a MGW shall not reject a “Modify Bearer Characteristics” or a “Reserve Bearer Characteristics” procedure because the multimedia codec and a speech codec are interconnected simultaneously in the same context. 

For a service change where the CN shall initiate the IuUP on the Nb interface, the MSC server terminating the service change shall trigger the IuUP initialisation towards the core network by setting the IuUP initialisation direction to “out” in the “Confirm Bearer Characteristics” procedure for the corresponding termination towards the core network.

Example call flows are shown in Figure 4.3.5.1/1 to 4.3.5.1/8.
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Figure 4.3.5.1/1: Service change speech to MuMe
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Figure 4.3.5.1/2: Service change speech to MuMe (continued)
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Figure 4.3.5.1/3: Service change MuMe to AMR
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Figure 4.3.5.1/4: Service change MuMe to AMR (continued)
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Figure 4.3.5.1/5: Service change MuMe to PCM(G.711)
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Figure 4.3.5.1/6: Service change MuMe to PCM(G.711) (continued)
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Figure 4.3.5.1/7: Network-initiated service change speech to MuMe
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Figure 4.3.5.1/8: Network-initiated service change speech to MuMe (continued)

4.3.5.2
Unsuccessful Service Change

In the case the service change is denied by the UE at the terminating side, the procedures for the unsuccessful Codec Modification as defined in [2] shall be applied to revert to the old medium (speech or multimedia).

The through-connection of terminations shall be performed as described in Subclause 4.3.5.1. The "Codec Modification Failure" message shall interact with the "Modify Bearer Characteristics" procedure and the "Confirm Bearer Characteristics" procedure in the same way as the “Successful Codec Modification” message.

An example sequence is shown in Figure 4.3.5.2/1 to 4.3.5.2/5.
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Figure 4.3.5.2/1:Service Change Rejected
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Figure 4.3.5.2/2:Service Change Rejected (Continued)
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Figure 4.3.5.2/3: Network-initiated service change from speech to MuMe initiated by MSS A, rejected by user A


[image: image28.wmf] 

MSC

-

 A

 

Server B

 

MGW

-

B

 

Modify Codec (Selected Codec = 

MuMe

)

 

Reserve Bearer Characteristics (

Stream Mode=INACTIVE,  New Codec = MuMe, Dir=IN

)

 

 

MSC

-

 C

 

MGW

-

C

 

Reserve Bearer Char

 

(

S

tream Mode=INACTIVE, 

 

                                    New    Codec = MuMe

)

 

 

Modify Codec (Selected Codec= 

MuMe

)

 

RNC

-

A

 

Modify Bearer Characteristics (

Stream Mode=INACTIVE,  New Codec = MuMe

 

                                                   

3GUP  mode=transparent

 )

 

BNC Modified

 

RNC C

 

Modify Bearer Characteristics (

Stream Mode=INACTI

VE, New Codec = MuMe, Dir=IN

)

 

 

Modify Bearer Request

 

BNC Modified

 

Modify Bearer Ack

 

Optionally to increase bandwidth 

–

 Note: 

needed if changing from PCM

 

Modify Bearer Request

 

Optionally to increase 

bandwidth

 

Modify Bearer Ack

 

MGW

-

A

 

RAB Modify Request (

MuMe

)

 

Direct Transfer [

Modify Complete (MuMe

)

 

Direct Transfer [

Modify  (MuMe

)

 

Direct Transfer [

Modify  (MuMe

)]

 

Direct Trans

fer [

Modify  Reject (Speech

)]

 

Modify Bearer Characteristics (

Stream Mode=INACTIVE,  New Codec = MuMe, Dir=IN

)

 


Figure 4.3.5.2/4: Network-initiated service change from speech to MuMe initiated by MSS A, rejected by user B
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Figure 4.3.5.2/5: Network-initiated service change from speech to MuMe initiated by MSS A, rejected by user B (continued)
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