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1. Purpose of the document

The purpose of this document is to reflect problems and possibilities related to a fallback from UDI to speech and a swap between multimedia and speech (i.e. a service change). Refer to the REL-5 WI "Service change and UDI fallback".

2. Fallback

The fallback from UDI to speech can be based at least on the following mechanisms:

· Fallback in ISUP (ITU-T Q.764) 

· Fallback based on access and progress indicators (AI, PI) 

2.1. Fallback in ISUP

2.1.1. Operation in ISDN

Two BCIEs are used in the setup, mapped to IAM's user service information (USI) parameters. The USI prime parameter carries the preferred bearer capability and the USI parameter carries the fallback bearer capability.

The transmission medium requirement (TMR) parameter is coded "64 kbit/s unrestricted preferred" and the TMR prime parameter carries the fallback connection type (i.e.speech).

If the intermediate network does not support the fallback feature, the network will continue the call setup with the fallback connection type (i.e. speech). If the called user is an analogue subscriber, the destination exchange will continue the call with the fallback connection type (i.e. speech). 

If a fallback occurs, it is indicated in the backward direction by including a transmission medium used (TMU) parameter to indicate the fallback connection type in the address complete message or call progress message.

2.1.2 Adaptation between ISDN and UMTS/GSM

If the originated MS has sent a setup with two BCIEs (UDI, speech), the fallback indication from ISDN is used to trigger a modification from UDI to speech. 

If the originated MS has sent a setup only with a UDI BCIE, the fallback indication from ISDN is used to trigger a call reject. 

If the terminated MSC receives an IAM with a UDI and fallback (to speech), the MSC checks whether the subscriber has a subscription for both services. 

In case of a speech-only subscription, the MSC sends a speech setup to the MS and an ISUP fallback condition (TMU = speech) backwards. 

If the subscriber has both subscriptions but the MS responds to the setup with a speech-only BCIE, the MSC sends an ISUP fallback condition (TMU = speech) backwards. 

2.1.3. Problem

If the intermediate network does not support the fallback feature, the network will continue the call setup with the fallback connection type (i.e. speech). This means that in such a network a UDI call (with a fallback option in the setup) is not possible even if the network supports UDI transmission end-to-end. 

2.2. Fallback based on access and progress indicators

2.2.1. Current use of AI and PI

The use of these ISUP indicators is specified also in 3GPP, refer to 24.008. 

AI can be used to indicate that the access is non-ISDN. 

PI can be used to indicate that the destination address is non-ISDN. 

2.2.2 Use of AI and PI for fallback

If the originated MS has sent a setup with two BCIEs (UDI, speech), the "non-ISDN" indication with AI or PI from ISDN is used to trigger a modification from UDI to speech. 

If the originated MS has sent a setup only with a UDI BCIE, the "non-ISDN" indication is used to trigger a call reject. 

If the terminated MSC receives an IAM with a UDI BC, the MSC checks whether the subscriber has a subscription for both UDI (BS30) and speech services. 

In case of a speech-only subscription, the MSC sends a speech setup to the MS and an "AI=non-ISDN" indication backwards. 

If the subscriber has both subscriptions but the MS responds to the setup with a speech-only BCIE, the MSC sends an "AI=non-ISDN"  backwards. 

2.2.3. Problem

The fallback based on AI or PI indicators can be used reliably only in mobile-to-mobile calls in fully digital (UDI) networks. This fallback mechanism may not work with an MS-to-ISDN-terminal call or in a case where the terminating or an intermediate network is non-ISDN, because the ISDN network originating a backwards indicator AI or PI with the value "non-ISDN" may, depending on the ISUP implementation, release the call. 

3. Service change

3.1. Problems with the swap between speech and multimedia

A multimedia call can't be started with a speech-only mode with the current ISUP and BICC. If you request a speech mode in the setup, you can't get a reservation for a possible later UDI connection. If you request a UDI multimedia in the setup, the call can't be set to (i.e. can't start with) a speech-only mode. 

ISUP doesn't support a service modification to swap from multimedia to speech or vice versa. Swapping is possible "locally" in a mobile-to-mobile call, i.e. the users agree verbally to swap and then make an In-Call Modification at both ends. There is no mechanism to synchronize the swap nor to recover from a failure (e.g. if either of the terminals or networks does not support the modification), other than the clever behaviour of the users. 

3.2. 3GPP and ISUP support

The problems mentioned above can be circumvented with a piece of additional information transported between the terminals both in the setup and during an ongoing call. The minimum required at the setup is a request "start with speech" (eventhough the setup BCIE indicates UDI multimedia) and an acknowledgement. The minimum information required during the call is a request "swap" and an acknowledgement. 

UMTS/GSM and ISDN support a common mechanism, the user-to-user service (UUS), that is transparent to the intermediate network and can carry information from terminal to terminal both during a call setup and during an ongoing call. The UUS can easily be used to carry the required "speech" and "swap" requests and the related acknowledgements. 

3.2.1. Start with speech using UUS

When the calling MS wants the call to start with speech, but reserves the possibility to swap to UDI multimedia later during the call, the call setup would proceed as follows:

· The calling MS sends two BCIEs (Speech BCIE and UDI multimedia BCIE in this order) in the SETUP (as in the 3.1kHz multimedia setup with a fallback) and a "speech" request with UUS in the setup (e.g. a piece of clear text like "Speech"). 

· The called MS gets the SETUP with the UDI request and the "speech" request and responds to the SETUP with two BCIEs, Speech and Multimedia in this order, to start with speech. The called MS also acknowledges the "speech" request to the calling MS (with UUS).

· The call is set up as a speech call. The connection in the intermediate network uses UDI according to the UDI multimedia BCIE. 

· If the calling MS gets a negative acknowledgement to the "speech" request or does not get an acknowledgement at all (i.e. the called MS or the intermediate network does not support the UUS), the calling MS initiates an In-Call Modification to UDI multimedia (between itself and the serving network). The call is set up as a multimedia call.

3.2.2. Swap

When a user wants to swap from speech to multimedia or vice versa during the call, the operation would proceed as follows:

· The user initiates at her MS (MS-A) the sending of a "swap" request with UUS, e.g. a piece of clear text like "Swap".

· MS-B receives the "swap" request and initiates an In-Call Modification from Speech to UDI multimedia or vice versa (between itself and the serving network), and acknowledges the "swap" request to MS-A (using UUS). 

· MS-A receives the acknowledgement and initiates an In-Call Modification from speech to UDI multimedia or vice versa (between itself and the serving network). 

· The connection at both end legs is now modified. The connection in the intermediate network uses all the time UDI. 

· If MS-A gets a negative acknowledgement to the "swap" request or does not get an acknowledgement at all (i.e. the MS-B or the intermediate network does not support UUS), the MS-A stays in the mode it currently is. 

3. Conclusions

Different ISUP implementations may cause problemsfor a UDI-to-speech fallback. There may be no 100% solution in practice. 

The start with speech and the swap (e.i. service change) can be done with the support of an existing UMTS/GSM and ISDN feature, user-to-user service (UUS). 
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