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1. Introduction

At RAN #63 meeting a new, work item proposal: UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom was approved in [1]. Revision 0.3.0 of “TS 37.544: User Equipment (UE) and Mobile Station (MS) Over The Air (OTA) performance” was published based on the result of RAN5#66 [2]. At RAN#67 plenary meeting a revised WID for LTE UE TRP and TRS and UTRA Hand Phantom was approved [3]. 
2. Proposal 

It is proposed that the following text proposal for Annex H for Reverberation Chamber Specs and Validation Method is added to TS 37.544: 
Annex <H> (informative): Reverberation chamber specifications and validation method
H.1
Shielded reverberation chamber specifications
Before measuring the test site characteristics in terms of stirring effectiveness, the shielding effectiveness of the metallic enclosure must be measured.

To avoid environmental perturbations, the measurements shall be performed in a shielded enclosure, preserved from electromagnetic disturbances coming from electromagnetic environment such as: TV broadcast, radio, cellular, ISM equipment, to name a few. The shielding effectiveness recommended to be tested according to the EN 50 147-1 standard in the frequency range of 800 MHz up to 4 GHz.

The recommended level of the shielding effectiveness is -100 dB from 800 MHz to 4 GHz.

 
H.2
Reverberation chamber statistical ripple and repeatability validation
The reverberation chamber is typically evaluated according to its isotropy level and ability to produce independent samples. The uncertainty due to chamber statistics is determined by repeated calibration measurements as described in Annex B.2.2. This uncertainty contribution is a composite value consisting of most of the specific reverberation chamber contributions, such as limited number of modes, polarization imbalance and mode-stirring techniques.

The uncertainty contribution value shall be determined by repeated calibration measurements for nine different positions and orientations of the calibration antenna in order to determine the statistical variation as a function of frequency, or at least at the frequencies where the chamber shall be used. This uncertainty contribution value can be assumed to have a normal distribution.

The uncertainty will depend on chamber size, frequency, stirrer sequence, stirrer types and shapes, polarization stirring (if any), and the degree of chamber loading. All these factors must remain the same for all of the nine calibration measurements. The uncertainty will also depend on frequency stirring bandwidth (if any), but the effects of different amounts of frequency stirring can be studied with the same sets of calibration data as when no frequency stirring is applied.

The nine net average power transfer functions of all or some of the nine calibration configurations for each loading case shall be averaged to provide a good reference level. Frequency stirring can only be applied to improve the reference level. Therefore, the uncertainty shall be found by computing the average and standard deviation of the net average power transfer function of each of the nine reference (antenna) positions and orientations (without frequency stirring) around the reference level (which can be frequency stirred if it gives better overall accuracy).

The data obtained during these reference measurements can be used for analysis of the chamber’s systematic and deterministic contribution to S21. Such analysis can help determine possible uncertainty sources in chambers where the “chamber statistics” portion of the uncertainty analysis is too high to fulfil the total uncertainty criterion. The normalized standard deviation is calculated using the following expression:
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is the standard deviation of the power transfer function over T different calibration antenna positions. 
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 is the reference power transfer function for position t of the calibration antenna. The power transfer function for every calibration antenna position is further the average over the power transfer function 
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 for each fixed measurement antenna in the chamber defined in Annex B.2.2. Thus,
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where,
 N is the total number of fixed measurement antennas. Moreover,

[image: image6.wmf]å

=

=

T

t

t

ref

mean

ref

P

T

P

1

,

1


is the average power transfer function over the T calibration antenna positions.
 
3. Conclusion

If RAN WG5 agrees the proposals, we recommended it is included in the next release of TS 37.544. 
References

[1] RP-140090, “New work item proposal: UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom1“, ZTE

[2] R5-150208, “TS 37.544: User Equipment (UE) and Mobile Station (MS) Over The Air (OTA) performance v0.3.0“, ZTE

[3] RP-150070 – Revised WID: Revised WID: UE Conformance Test Aspects - LTE UE TRP and TRS and UTRA Hand Phantom, ZTE
_1371035087.unknown

_1371035176.unknown

_1371035183.unknown

_1371035157.unknown

_1371035071.unknown

_1371033450.unknown

