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1
Introduction

In RAN#97-e meeting, a new Rel-18 WI (Work Item) on enhancement of User Equipment (UE) Total Radiated Power (TRP) and Total Radiated Sensitivity (TRS) requirements and test methodologies was approved [1].

In this contribution, we share our initial views and results on the method of testing time reduction using Reverberation Chamber (RC).
2
Discussion

Regarding TRS, or its equivalent Total Isotropic Sensitivity (TIS), a practical testing time reduction solution was proposed in [2]. For those not having access to CTIA Certification [3] documents, a very brief summary of this RC-bases Fast TIS method can be found below:

1) Continuous-Mode Measurements:

· RSRP of the DUT is recorded at many continuous mode-stirring states using a relatively high, error-free received power level from the BSE, PBSE,start [-90 dBm/15kHz], to provide samples, PDUT,j, quickly and with good SNR.
The standard uncertainty sJ = σ/J1/2 in the collection of samples, calculated [in linear units (watts) and then converted to dB] using the standard deviation σ of the sensitivity values calculated in the continuous mode, shall drop below a desired threshold (± 1.0 dB). This happens after approximately 100 samples.
2) Stepped-Mode Offset Calibration:

· The RSRP of the DUT is recorded for a relatively high BSE output power, termed PBSE,start.
· At the same physical location, the sensitivity level of the DUT for the specified error-rate threshold, PDUT,sensitivity,k, is measured and recorded by the BSE as in a normal TIS measurement.
· At each position, k, an offset value is calculated by relating, i.e., adding, the sensitivity level to the high-power RSRP: offsetUE,k,stepped = RSRPk,stepped at PBSE,start + PDUT,sensitivity,k. This process is repeated at several uncorrelated positions (different stepped-mode-stirring states). A total of K = 10 stepped-mode-stirring states should suffice.
· The median of the offset values obtained in the various uncorrelated channel states corresponds to a calibration coefficient that relates RSRP to receiver sensitivity: offsetUE = mdn(offsetUE,k,stepped).
3) Measurement results:

· The sensitivity of the device is estimated by applying the offset to the continuous-mode RSRP samples as PDUT,sensitivity,fast,j = offsetUE - RSRPj at PBSE,start.
· TIS is then calculated using the harmonic average of the PDUT,sensitivity,fast,j values in Watts and reporting the final values in dBm as PTIS,fast = (1/J Σj 1/PDUT,sensitivity,fast,j)-1.
The results measured by EMITE during the CTIA Inter-Laboratory Comparison Test Plan for OTA Testing of Fast TIS in Reverberation Chambers [4] are promising enough for RAN4 to discuss it for reducing test time using Reverberation Chamber (RC).

The results were measured in one of the EMITE Reverberation Chambers (RC), specifically an EMITE E500 medium-size Reverberation Chamber (RC) for passive, active and time-domain MIMO OTA testing from 690 MHz to 6 GHz, as described in [5] and depicted in Figure 1 below:
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Fig. 1: EMITE E500 medium-size Reverberation Chamber (RC) for passive, active and time-domain
MIMO OTA testing from 690 MHz to 6 GHz

A comparison of results from TIS and Fast TIS in RC is presented in Table I below:
As we can see, RC-based Fast TIS results can be obtained in a reduced fraction (less than a 10%) of the time that a TIS measurement requires in RC, while having a difference of less than 1 dB.
Observation:

The RC-based Fast TIS method can reduce TIS testing time by more than a 90% compared with that of TIS in RC, while having a difference of less than 1 dB.
Proposal:

RAN4 can further discuss the merit of RC-based Fast TIS method in order to reduce the time by more than 90% compared with that of TIS in RC, while having a difference of less than 1 dB.

3 Conclusion

In this contribution, we share our initial views and results on the RC-based Fast TIS method for testing time reduction in RC.

Observation:
The RC-based Fast TIS method can reduce TIS testing time by more than a 90% compared with that of TIS in RC, while having a difference of less than 1 dB.
Proposal:
RAN4 can further discuss the merit of RC-based Fast TIS method in order to reduce the time by more than 90% compared with that of TIS in RC, while having a difference of less than 1 dB.
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TABLE I


Comparison of results from TIS and Fast TIS.





Device #�
Band�
UL RBs�
Abs. error (dB)�
TIS time (min)�
Fast TIS time (min)�
Fraction of time (%)�
�
1�
LTE B12�
20�
0.01�
39.39�
2.15�
5.46�
�
2�
LTE B12�
20�
0.24�
47.03�
2.53�
5.38�
�
1�
LTE B4�
50�
0.13�
31.48�
1.75�
5.56�
�
2�
LTE B4�
50�
0.28�
25.38�
1.45�
5.71�
�
1�
LTE B12�
6�
0.55�
41.89�
2.27�
5.42�
�
2�
LTE B12�
6�
0.01�
48.53�
2.61�
5.38�
�
1�
LTE B4�
6�
0.31�
34.89�
1.93�
5.53�
�
2�
LTE B4�
6�
0.12�
33.98�
1.88�
5.53�
�









