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1. Introduction

Service Change UDI/RDI Fallback (SCUDIF) is a feature introduced from 3GPP Release 5, which allows operators to offer service change and fallback for UDI/RDI multimedia bearer and speech. The SCUDIF feature allows fallback to a less preferred service if the preferred service is unsupported, and to change the service between speech and multimedia at any time during the call.

2. Discussion

2.1 Current status

SCUDIF offers the capability to fallback to a single service (speech or multimedia) at call set-up and to switch services during the active phase of the call. The service change feature allows the end users to toggle between speech and multimedia, i.e. from speech to multimedia and vice versa. 

The functionality takes advantage of the existing In-Call Modification (ICM) procedure used for data calls (e.g. fax) to signal service change, and the RAB modification towards UTRAN for bearer change. Within the core network BICC Codec Modification (during active phase) is used. 3GPP TS 24.008 [1] specifies the ICM procedure in the sub-clause 5.3.4.3.

The ICM procedure can be initiated by either the mobile station or the network as specified today by 3GPP. Though, this discussion paper details on ICM towards the network, so initiated by the mobile station.

The introduction of ICM was done at the very beginning of the creation of the GSM standard due to alternate services (speech/fax). The interest of these services is that the call is started in speech mode (e.g. firstly, users agree orally on some details) before data transmission is started. Hence, such a services requires the system only to be able to switch between the modes during a communication ("active" state). Further to that, the alternate services use-case leads to disconnection of the call if the data transmission is not started, for example, the timer, which controls the ICM procedure, expiries (no answer received). This may make sense for alternate services, but not for SCUDIF as next described in this contribution.

2.2. Requirements

3GPP TS 22.101 [2] (Stage 1) in the sub-clause 7.2.1 'Circuit Switched (CS) multimedia calls' says:

· When accepting a multimedia call with service change, the user shall be able to request a service change to speech before the call is answered, such that the multimedia path is never actually connected through to the user's phone.

· The user shall be able to deny a service change to multimedia during the call.

Additionally, 3GPP TS 23.172 [3] (Stage 2 on SCUDIF) in the sub-clause 4.2.4 'Service change in the active state' states in a NOTE, (so it is informative, not normative) the following:

…

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.

….

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.

Therefore, because of privacy restrictions, it is not allowed to switch automatically from speech to multimedia without user’s consent. 3GPP TS 23.172 [3] indicates that if the user has configured the telephony application, which handles SCUDIF, in such a way that the change to multimedia is always automatically allowed, then no confirmation is needed. Otherwise, it is.
2.3. Basic scenario: UE-initiated service change

At any time, either end-user may want to change from the current active mode (e.g. speech) to other mode (e.g. multimedia), where the mobile station initiates an ICM procedure by means of sending a MODIFY message towards the network (i.e. MSC). Additionally, the timer T323, which has a value of 30s, is initiated in the originated mobile station (O-UE in the figure 1).

The network initiates the service change requested via BICC Codec Modification towards the remote side.

In case of change from speech to multimedia, the remote side (T-UE in the figure 1) requests confirmation from the user. Therefore, there is the possibility that the user is indecisive or does not know about the request. This implies that there is a risk that the T323 expiries in the originated mobile station (O-UE in the figure 1), resulting in disconnection of the on-going call with cause #102 (“recovery on timer expiry”).
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Figure 1: Timer 323 expiry for ICM procedure. The call is released.
As can be seen, there is a possibility that T323 expires, resulting in disconnection of the on-going call. This degrades the SCUDIF feature, i.e. the loss of the call caused by initiation of service change.

Additionally, it is important to bear in mind that it is foreseen that for users not familiar with the SCUDIF feature, there is potentially a sizeable delay (up to 30s) while the user accepts or rejects a service change. This means that the user, who triggers the service change, just hangs up after a short period of silence or seeing a progress window with no change of status.

2.4. Proposal

There are two possible solutions to be located either in the remote MSC or in the mobile station where the service change was initiated.

2.4.1. UE-based solution

The mobile station solution is to introduce a new timer in the remote terminal that is only invoked when service change because of a SCUDIF call occurs. The value range of the timer should be lower than 30s to avoid the situation in which users hang up after a short period of time. In addition, the value range of the new timer has to allow for signalling faults over both air interfaces (i.e. O-UE and T-UE) as well as cover the time needed for the core network signalling involved in the service change (i.e. codec modification).

Additionally, upon expiry of the timer the ICM procedure is rejected and the mobile station would act as if the user has rejected the ICM procedure (for privacy reasons). Therefore, a MODIFY REJECT, which includes the current mode (i.e. Bearer Capability (BC-IE)), is sent. For instance, if the service change was to multimedia, the MODIFY REJECT message will include the speech BC-IE.

Finally, if user confirmation or rejection of the service change has been received before expiry of the time, normal handling as specified today applies. Therefore, the mobile station stops the timer and normal handling takes place via the sending of MODIFY COMPLETE or MODIFY REJECT.

2.4.2. Network-based solution

This solution introduces a new timer in the remote MSC, not the mobile station. Upon sending the MODIFY message to its local terminal for service change to multimedia (or speech), the remote MSC (i.e. T-MSC) initiates a new timer of lower value than the current T323. 

This new timer is initiated in the remote MSC upon sending of the MODIFY message with BC-IE for multimedia (or speech) towards the remote terminal, e.g. user acceptance of the change is requested. The timer is only invoked if the MSC receives a service change for a SCUDIF call.

If user confirmation has been requested and received before expiry of the timer, normal handling applies upon the reception of the MODIFY COMPLETE or MODIFY REJECT message. The remote MSC stops the new timer and normal handling will be applied towards the initiating MSC and user, i.e. Codec Modification request is responded with the new selected codec.

Upon expiry of the new timer and requested service change was to multimedia, the remote MSC acts as if the user has rejected the ICM operation, i.e. MODIFY REJECT message with current mode (Speech BC-IE). Thereafter the remote MSC rejects the service change to initiating side, i.e. Codec Modification request with new codec is responded with the old selected codec.

The remote MSC responds to the Codec Modification request from initiating MSC/user with a selected codec equivalent to the received BC-IE from the mobile station.

The network-based procedure might imply the risk of different state in mobile station and network. Overall, by the fact, that in the mobile station runs another timer at the same time (i.e. T323).

3. Conclusion

The introduction of the SCUDIF feature enhances video telephony (based on 3G.324M) making it much more attractive and flexible for both user and operators as it is possible to swap between speech and multimedia at any time during the call.

However, as specified by today’s 3GPP TS 24.008 [1] the service change leads to disconnection of the on-going call, if the timer T323 expiries when continuation of the call is still be possible with the originating mode (previously agreed mode, e.g. speech), so loss of call should be avoided. 

Additionally, as the service change mechanism is based on ICM, there is potentially a sizeable delay while the mobile station accepts or rejects the service change (30s). The value of 30s for the ICM timer (i.e. T323) is long and for subscribers not familiar with the SCUDIF feature, the loss of both ways through-connection (caused by the initiation of the service change) might mean that users just hang up after a short period of time resulting in disconnection of the on-going call.

Based on the analysis above, this contribution proposes to make changes in the ICM procedure specified by 3GPP TS 24.008 [1].
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