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1 Introduction

Service continuity between IMS system and GSM/CS might be an important issue for the operators for providing seamless communications.

For the end user's experience of the service it would be nice to have a solution where the voice component of an IMS session is automatically transformed into a CS call when a mobile user goes out of coverage of IMS service (Figure 1). This happens e.g. in places where only 2G coverage is provided. Currently, without a standardized solution for IMS to GSM service continuity, the user just looses its connection when he goes out of IMS coverage.
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Figure 1. IMS to GSM service continuity

2 Commercial benefits
From the commercial point of a service continuity solution between IMS and GSM offers following benefits for both operators and users.

Operators who will implement the solution will benefit from provision of a new value-added service differentiating them from whose who do not offer it. UMTS (more correctly is to say real-time PS) coverage might be much more limited than ubiquitous GSM coverage certainly at the beginning of UMTS deployment. The profit of the service continuity proposal will be maximal in areas where many people commute between residential areas and city centers.

Users will benefit from the possibility to continue the voice component of an IMS session after leaving UMTS coverage. The switch between domains should be done automatically without the user's participation. The user will receive only a notification and the service will continue.
3 “service continuity” instead of “hand-over”

3.1 True hand-over between UMTS-PS and GSM not feasible

Three years ago there was a requirement in SA1 specifications for service continuity from UMTS-PS to GSM. An old obsolete 3GPP technical report 23.922 once suggested how such a hand-over between the UMTS-PS system and the GSM system could be realized introducing a new entity called an ISHF (Inter-System Hand-over Function). The ISHF was responsible for the hand-over signaling procedures to another core network, in addition to the establishment of a bearer connection between the source and target networks.
In addition to the ISHF there was a need for defining three new interfaces, namely: Mx (interface between ISHF and the R-SGW), My (interface between the ISHF and the GGSN) and Mz (interface between the ISHF and the CSCF).
Because of the complexity of this hand-over solution suggested 3 years ago in 23.922, the ISHF solution was abandoned and the ISHF was removed in later versions of the SA1 and SA2 3GPP IMS specifications. 

3.2 Service continuity prevents at least abrupt service disconnection

Clearly the work on the ISHF solution has shown that aiming for a true hand-over from UMTS-PS system to the GSM system is not feasible. It just gets much too complex. But having no mechanism at all to prevent an ongoing IMS call to get abruptly disconnected is also unacceptable. 

Therefore 3GPP needs to standardize a solution that allows operators to provide service continuity between IMS and GSM/CS. Today we understand much better IMS and SIP than at the time the complex ISHF solution was proposed. It is therefore worthwhile investigating if service continuity from IMS to GSM can be achieved in a simpler way using standard SIP techniques (e.g. SIP REFER). 

This contribution recommends that 3GPP SA1 adopts again a requirement for service continuity from IMS to GSM, so that 3GPP SA2 can start investigating solutions to realize IMS to GSM service continuity. Of course the final solution should be devised in such a way that the service continuity procedure is performed under control of the network operator and does not allow for any fraudulent behavior of the user. 
4 Recommendation

It is important for operators to have a standardized solution that allows them to provide service continuity between IMS and GSM/CS. Today we understand much better IMS and SIP than when 3GPP first started to work on the All-IP Multimedia architecture. It is strongly recommended that SA2 creates a WI to define an architectural solution that enables operators to provide IMS to GSM continuity.
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