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1 Introduction

A test method of the radio performance of User Equipment including the antenna for 3G terminals cannot be just a minor modification of existing 2G tests. Several technical issues need to be investigated and solutions may be very different for 3G compared to existing 2G.

ETSI asked to former COST259 SWG2.2, COST273 now, to make work aiming at a standard for testing antenna performance of User Equipment (UE). Consequently, COST has been involved in the handset antenna testing methods for more than two years, and its members have a large expertise in the fields of terminal antennas and cellular radio wave propagation. COST273 WG 2.2 has the technical capabilities and is willing to develop a suitable antenna performance test method for 3G terminals in 3GPP.

The member organizations include mobile terminal and antenna manufacturers, network operators, research institutes, universities, and antenna measurement system manufacturers. The COST have members mainly within Europe, but institutions from non-COST countries may also join the COST Actions. At present there are institutions from Australia, Canada, China, India, Japan, Russia, USA, and other countries [http://www.cordis.lu/cost].

2 Table of contents

A significant amount of work is needed to establish a proper method for testing 3G terminals. This is the draft Table of contents proposed by the COST 273 SWG 2.2 to RAN 4.
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Underneath are a few more detailed explanations (see contribution [1]) :

* Parameters
The UE antenna testing procedure must reflect the operating radio performances of the terminal in real use and network conditions. In the CTIA draft, the TRP (Total Radiated Power) and TRS (Total Receiver Sensitivity) are proposed to be used as performance criteria. However, the TRP and TRS parameters do not take into account the effect of the radio channel. In several recent studies [2] - [6], it is indicated that the TRP may not, in general case, give the same ranking of antenna performances as the MEG (Mean Effective Gain) does. The real-world performance of a handset antenna does not depend solely on the TRP, but also, e.g. on the polarization properties, of the antenna and the radio channel. Considering only the TRP (and TRS) of an antenna may not be enough to describe its performance in practical operating environments. The MEG, according to the current knowledge, describes the real-world performance of the terminal better than TRP because it takes into account the distribution of the incident radio waves and cross-polarization ratio of the radio channel.

There is a need for experimental work in which a number of real terminals are used to determine the difference between the TRP/TRS as compared to MEG. Only after this kind of study the real-life performance criterion for the terminal antennas may be set. It must also be investigated what typical radio channel parameters should be used in defining the MEG. When all this information is available, the best performance parameter for the test method can be chosen.

* Uncertainty assessment

The evaluation of the accuracy of the antenna test results is a very important item. It includes an interlaboratory test campaign and the derivation of a comprehensive overall measurement uncertainty budget by determining all the error sources in the measurement.

The overall uncertainty budget is currently under investigation in Aalborg University, Denmark.

* Performance requirement limits

The performance requirements of 3G terminals will be different from those of 2G terminals. Different 3G UE types may also need different requirements. The performance requirements are also dependent on the overall uncertainty that can be achieved. Therefore the performance requirements cannot be fixed before the overall measurement uncertainty has been determined and the appropriate test parameters selected.

* Protocol for measurements
The wideband modulation type, for example, will affect the testing procedure and the choice of measurement equipment. A proper receiver sensitivity testing technique (especially, for 3G terminals) is needed.

* Classification of UE

As 3G terminals are expected to handle a variety of speech and/or data services, different typical user situations will occur.  In addition to the traditional talk position, there will be several other use positions, which are not common with 2G terminals : browsing position, on-the-belt position, … . This topic will be addressed by classification of terminals with regard to their typical use situations. The terminal classification and corresponding antenna testing procedure need to be investigated. 

* Phantom matters

There are some open questions related to the phantom to be used in the testing. Should the phantom have also shoulders or torso ? For simplicity of the testing procedure, the phantom including only the head seems to be the most feasible. The tissue-simulating liquids need to be investigated as well. Are different liquids needed at 800 - 900 MHz band, at 1800-1900 MHz band, and in the WCDMA band ?

The work to investigate phantom and liquid matters is currently going on, e.g. in the COST273 WG2.2.

3 Workschedule

COST273 WG2.2 proposes to report, in the future 3GPP RAN WG4 meetings, the progress in the development of the antenna test method.
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4 Conclusions

Substantial amount of work is needed to develop a new or improve the already presented methods to such a technical level that the 3G issues are taken into account. The final report would be a proposal on the UE antenna performance test method to be standardized.
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