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Definitions and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply:


fallback: when two services (multimedia and speech) are proposed but only one of them is available or wanted, only the service available (preferred or less preferred) is selected, and the other one is discarded

service change: when two services (multimedia and speech) are available during the active state of a call, users may request a service change to switch between the two services

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply:

BC
Bearer Capability

BC1
First Bearer Capability in a message (preferred service)

BC2
Second Bearer Capability in a message (less preferred service)

BCa
Bearer Capability of the currently selected service

BCb
Bearer Capability of the service to switch to

BCmm
Bearer Capability multimedia 

BCSM
Basic Call State Model

BCsp
Bearer Capability speech 

CAMEL
Customised Applications for Mobile network Enhanced Logic

DP
Detection Point

IE
Information Element

MMI
Man-Machine Interface

O-MSC
Originating MSC 

OoBTC
Out-of-Band Transcoder Control

O-UE
Originating UE

RI
Repeat Indicator

SCUDIF
Service Change and UDI/RDI Fallback

T-MSC
Terminating MSC

T-UE
Terminating UE

4
Service change and fallback for UDI/RDI multimedia

4.1
General Requirements

The Service Change and UDI Fallback (SCUDIF) is a function which applies to UDI/RDI multimedia calls (see 3GPP TS 22.101 [8], clause 7.2.1), and shall support the following:

a) Fallback to speech during call setup: allow a user to attempt to set up a multimedia call, and try a speech connection if the former doesn't succeed;

b) Fallback to the less preferred service (speech or multimedia) during call setup: allow the terminating side via specific settings for this service in the terminal to accept or reject a multimedia call, without interrupting the call setup;

c) Fallback to the preferred service (speech or multimedia) or speech during call setup: allow the call setup to proceed with a single service if the transit network does not support the signalling of this functionality;

d) BC negotiation at the terminating side: allow the terminating side via specific settings for this service in the terminal to turn a speech call (with service change) into a multimedia call and vice-versa;

e) Service change: allow a speech call to be turned to multimedia by either of parties, and back to speech, through a successful in call modification procedure;

f) Allow any of the users to reject a multimedia request from the other party while in speech mode.

g) Network-initiated service change: The network may initiate a sevice-change from multimedia to speech during the active call is sufficient resources for multimedia are no longer available. If these resources become available again at a later point in time, the network may initiate a service change from speech to multimedia.
To fulfil:

· service request signalling between the UE and the MSC;

· service request signalling across the Core Network.

This functionality is not supported for multimedia with Fixed Network User Rate set to 32 kbit/s. In this case, the MSC shall revert to a multimedia only call.

Next modified Section
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. The terminal shall request confirmation from the user unless configured differently. 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.


[image: image1.wmf]UE A

MSC A

MODIFY (BCb)

MSC B

UE B

MODIFY (BCb)

Core Network

Procedure

MODIFY COMPLETE (BCb)

Core Network

Procedure

MODIFY COMPLETE (BCb)


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

If the resources at the air interface of either party are no longer sufficient at any time during an active multimedia call, the visited MSC of this party may initiate a sevice-change from multimedia to speech, following the procedures described below. If these resources become available again at a later point in time, the same visited MSC may initiate a service change from speech to multimedia, again following the procedures described below. The visited MSC shall not initiate a service change from speech to multimedia, unless it initiated a service change from multimedia to speech before and no other service change was performed in between.
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, 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 requested, accepted
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Figure 4.14b: Network-Initiated Service change requested, rejected by UE A

[image: image5.wmf] 

UE A

 

MSC A

 

MODIFY (BCb)

 

MSC B

 

UE B

 

MODIFY (BCb)

 

Core Network 

Procedure

 

MODIFY REJECT (BCa)

 

Core Network 

Procedure

 

MODIFYCOMPLETE (BCb)

 

MODIFY (BCa)

 

MODIFYCOMPLETE (BCa)

 


Figure 4.14c: Network-Initiated Service change requested, rejected by UE 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 may use the following optional procedure.

In order to be able to detect a lack of sufficient resources, the visited MSC shall include a Service Handover IE in the RANAP RAB Assignment Request or RANAP Relocation Request message indicating "Handover to GSM should not be performed" (see 3GPP TS 25.413 [15]), when it allocates or modifies the radio access bearer for multimedia at the Iu interface.
When the radio access network initiates an inter-system handover to A/Gb mode by sending a RANAP Relocation Required message (see 3GPP TS 25.413 [15]), the visited MSC shall
- 
terminate the procedure by sending a RANAP Relocation Preparation Failure;

-
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. 
As an operator option, the visited MSC may then indicate to the radio access network that handover to GSM should be performed by sending an appropriate RAB assignment Request.  If the radio access network initiates another inter-system handover to A/Gb mode, the visited MSC may  progress the inter-system handover.
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Figure 4.14d: Network-Initiated Service change from UTRAN multimedia to speech requested, accepted

Next modified Section

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 an In-Call Modification procedure towards a terminal, 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 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).
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