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Introduction

This document describes a concept for a circuit switched handover from GSM to UMTS with focus on release 99 of GSM specifications. The subjects being discussed are GSM TCH to UMTS handover and GSM SDCCH to UMTS handover.

GSM TCH to UMTS handover

Nature of the measurements made

The UE in GSM dedicated mode will be sent a list of UMTS neighbours in a format similar to the GSM BA list, for each cell giving channel information and the scrambling code information.

Note that UMTS synchronisation and measurements are only required at certain times. The BA (SACCH) list will contain a maximum of 32 carriers of which the distribution of GSM 900, 1800 and CDMA will be at the operator’s discretion.

Synchronisation should be possible during a GSM idle frame (c.f. BSIC acquisition), and that N-cell measurements should be made between normal frames (c.f. GSM n-cell measurements). Therefore, the scheduling of UMTS synchronisation and measurements will be the same as for GSM. 

However, another alternative is to have the measurements and synchronisation done in non-real time, e.g. by sampling the radio conditions during the idle frame and doing the processing for synchronisation and measurements in the background. However, accuracy and timing requirements need to be met.

Input from handset manufacturers is necessary to understand the measurements and synchronisation capability of dual mode handsets.

Measurement reporting

The best option for reporting UMTS measurements is by enhancement of the existing SACCH measurement report message to carry more measurements. This is already being developed in SMG2 with contributions from Nokia. Thus UMTS measurements can be reported every 0.48s

It is our opinion that reporting UMTS measurements with the existing 6 measurement SACCH would lead to unacceptable degradation to existing GSM performance.

Furthermore, a MULTTI_MODE_REPORTING parameter needs to be defined to prioritise reporting. This will need to be used in conjunction with the MULTI_BAND_REPORTING parameter in GSM 05.08 although that might need modifications

Typical scenario

When the BSS decides that a dual mode terminal might need to handover to UMTS (due to service or radio reasons) it will download UMTS n-cells to be monitored on the SACCH. 

The dual mode terminal, having received this list will start the search for UMTS n-cells and upon detecting cells that satisfy reporting criteria, e.g. detection of scrambling code, cell id, the terminals will report back together with a suitable metric.

It is important that the decision to attempt a handover be BSC controlled, so that a powerful algorithm can be used and easily modified in the future. Handover signalling will be close to current inter-MSC handover signalling.

GSM SDCCH to UMTS handover

GSM SDCCH to UMTS handover is particularly useful as it can be used to quickly move a connection to the best cell when it was not on the best cell in idle mode. This is particularly important when idle mode movement between GSM and UMTS is very slow.

While on an SDCCH the UE has more idle time than when on a TCH, making synchronisation and measurements easier. 

Input from handset manufacturers on improving the measurements while on SDCCH will be valuable.

While on an SDCCH the BSC can determine the reason for the access, and allocate the appropriate resource, e.g. a high-speed data request might always trigger a UMTS resource allocation attempt. As SDCCH to UMTS handover is under BSC control, the process can be flexible and sophisticated, as opposed to reselection, which is under UE control and cannot be amended.

While on an SDCCH, all UMTS n-cells that are detectable should always be synchronised to, measured, and reported. Other aspects, e.g. BA lists, method of sending reports, triggering of handover attempt, will be as per TCH to UMTS handover.
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