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1
Introduction

At RAN4#35,#36,#37 and #38,Nokia presented a number of possible improvements of the measurement method.

In order to measure the antenna performance in more accuracy, the definitions of measurement distance between the DUT and the measurement antenna both in near and far field is are very important.

Therefore in this document, we propose some clarifications and improvements to the measurement distance requirement in the TR.

2
Discussions on minimum distance between the DUT and the measurement antenna for far field measurements

From the basic antenna theory, we may state the far-field conditions as:
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These conditions define the so-called far-field. The parameter definitions in (1) are shown in Fig.1. This happens also when 
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, the first condition implies the second.

The distance

 is by convention [95] the dividing line between the far-field (Fraunhofer) region, and the near-field (Fresnel) region, as shown in Fig.1.The far-field region is characterized by the property that the angular distribution of radiation is independent of the distance

. We may envision a sphere with diameter of 

 enclosing the antenna structure. 



Fig.1 Far field and near-field radiation zones.

As point out in TR25.914 Table A.3, different types of SAM phantom are used in measurement. We point out here that 

 in Fig.1 should be realized to be the minimum diameter of a sphere enclosing both the antenna as well as the SAM phantom. That is 



      (2)

For example1, when a SAM with shoulders is used in measurement, the minimum length will be 50 cm, about 3.6

 for WCDMA 2.1GHz, the mini distance from (1) will be 26

.

For example2, when a SAM with no shoulders is used in measurement, the minimum length is  less than 30 cm, about 2.2

 for WCDMA  2.1GHz, the mini distance from (1) will be 

as Nokia suggested in R4-050518.

Another factor to be clarification is measurement reference plane in which two measurement points is obtained to determine the minimum measurement distance.

3
Conclusion

To improve measurement accuracy, minimum distance depends both on the minimum diameter of a sphere enclosing both the antenna as well as the SAM phantom and operating frequency. So it is more reasonable to consider the parameter as (1) and (2) shown. 

Measurement reference planes (or reference lines, or reference points) should also be clarified.
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