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1 Introduction

During the discussion comparing different solutions for the fallback from CS video to voice the current network capabilities have been considered only with a minor interest. By limiting the architectural flexibility in the core network supporting the fallback procedure, a certain solution proposal can be seen as a less complex solution than what it is in the reality.

This contribution analyses the feasibility of different SCUDIF-based solution proposals in the existing core network.
2 Solution candidates

For the SCUDIF-based solutions three different approaches are evaluated from the circuit switched network point of view:
The first approach is to enhance the current Rel5-based SCUDIF only with the procedures to allow the network to initiate fallback/upgrade in addition to user-initiated case. This approach would be restricted only for MSC Server networks where Bearer Independent Call Control (BICC) is used end to end.
The second approach is to introduce some enhancement for ISUP signaling that uses the very same Application Transport methods for SCUDIF as is used with BICC in 3GPP Rel5 timeframe.
The third approach is to enhance SCUDIF with either totally new ISUP extensions or by re-using already existing ISDN Fallback procedure for SCUDIF (subclause 2.5, Q.764). In case new ISUP extension is defined, then this approach would require ITU-T standardisation activity.
3 Analysis of different approaches
	
	SCUDIF Rel5 + network initiated fallback/upgrade
	SCUDIF Rel5 + network initiated fallback/upgrade + for ISUP transparent signalling.
	SCUDIF Rel5 + network initiated fallback/upgrade + ISUP extensions

	MSC
	Not supported
	Supported with enhancements that are detailed later in clause 4. 
	Supported with enhancements such as mentioned in clause 2.

	MSC Server
	Supported
	Supported with enhancements that are detailed later in clause 4 (assuming that ISUP is used).
	Supported with enhancements such as mentioned in clause 2.

	ISUP-based network support
	No
	Yes
	Yes

	Interworking issues
	The solution will not work in case there is ISUP between A- and B-user
	Problem may arise in case network does not have any handling for parameters and messages defined for ISUP Application Transport procedures (APP parameter and APM message).
	Problems may arise in case interworking occurs with circuit switched networks that either do not support procedures defined for ISDN Fallback (e.g. two USI parameters in same IAM message) or in case another network already supports ISDN Fallback.

	Standardisation scope
	3GPP
	3GPP
	3GPP, ITU-T


Today the major part of the core network signalling is based on ISUP. Procedures and network elements using BICC were introduced in 3GPP Rel4. Although at the time, the fallback/upgrade functionality is launched in the networks, MSC Servers will be on the field, there are still great number of ISUP-based networks and MSC network elements, which will not be replaced with the MSC Server and BICC to get the fallback/upgrade working.
The Video-voice fallback/upgrade is considered as functionality, which shall be available PLMN-wide and also work between different PLMNs. It can be seen from the table 1, that the support for ISUP-based networks is desired for the fallback/upgrade solution. Otherwise the fallback/upgrade procedures will work only with MSC Server.
3.1 Interworking


In practice today’s SCUDIF will require that all core network elements (MSC or MSC Servers) involved in call path shall support the procedures that are defined in TS 23.172. In case the succeeding network does not support required SCUDIF-procedures, then interworking rules as defined by TS 23.172 in subclause 4.3.7 (Interworking with external networks) should be followed by core network element.
In case when ISUP is enhanced to support similar signalling procedures as used with BICC protocol in SCUDIF (i.e. Application Transport Parameter, APP and APM message), then such core network elements that comply with these changes can be considered to support SCUDIF, even when ISUP is used and thus interworking as defined in previously mentioned chapter does not need to be followed in such conditions where ISUP network is used.
However in case such signalling procedures are not supported by ISUP (e.g. succeeding MSC/MSC Server network element) or for some other reason use of SCUDIF should be prevented towards succeeding network, then previously mentioned subclause 4.3.7 should be followed by core network element.
4 Solution for the Enhanced SCUDIF with the transparent ISUP signalling

3GPP TS 23.172 describes the SCUDIF procedures for setting up a SCUDIF call and network procedures for the service change in the active state. These procedures are described for the 3GPP Rel4 split architecture where BICC signaling is used.

In order to improve the functionality provided by the SCUDIF it is suggested that the SCUDIF functionality is extended to cover also networks where ISUP signalling is used instead of the BICC signalling.

The suggested method is to use the existing ISUP Application Transport Mechanism (Q.765) for the network procedures described in 3GPP TS 23.172. The SCUDIF capability i.e. the ordered list of preferred codecs is sent in the Application Transport parameter in the ISUP IAM and APM message (Q.763) between the originating and the terminating MSC. In this case codec list would be encoded as in BICC-based solution. The preferred codec would be either Multimedia (“MuMe”) codec or G.711 codec, depending on the order of received Bearer Capability information elements from calling subscriber’s 3G UE.

The selected service or fallback to either service or SCUDIF capability is transferred from the terminating side to the originating side using the ISUP APM message by using Selected Codec and Available Codec List parameters, as in case BICC would be used. Also the user initiated service change during active state of call is indicated by the APM message sent by the party initiating the service change.
It would be responsibility of MSC or MSC Server to check does the outgoing ISUP route towards succeeding core network element support SCUDIF or not. In case the SCUDIF is not available for some reason (e.g. not supported or not available), then fallback should occur at that point according subclause 4.3.7 of 3GPP TS 23.172.

Used ISUP circuits for the SCUDIF shall support transporting Unrestricted Digital Information, UDI 64 kbit/s data and calls should be initially routed by using that TMR value. Also the transferred User Service Information, USI parameter value is not relevant when the content of Codec List and Selected Codec parameter is used to determine true nature of call.
5 Conclusions

In order to avoid major interworking problems it is proposed to consider in the solution evaluation only proposals, which will work in both BICC and ISUP-based networks. Thus ISUP-based SCUDIF solution should be standardised if SCUDIF is going to be enhanced to fulfill new requirements.
This contribution tries to propose and describe one possible way to enhance ISUP to cope requirements set by SCUDIF. This is achieved by re-using ISUP Application Transport Mechanism (Q.765) as well as the network procedures described in 3GPP TS 23.172.
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