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1	Introduction 

During RAN4 #102e the discussion on the Working Scope for Alternative test method was introduced. The following agreement was reach [1]:
Issue 1-1-4: Working scope for Alternative test method 
Agreements: 
RAN4 agree to discuss alternative test methods, e.g. RC-based test method, in Rel-17, with the understanding that core part completion is not impacted. RAN decision is needed for guidance on working scope for alternative test methods, TxD test method, and TAS-ON test method items. 

2	Discussion 
A Reverberation chamber or room formed by a six sided box with conductive walls. The method to generate the reverberation is changing the test environment cavity boundary conditions adding stirrers and turntables. Stirrers are conductive surfaces that have a random or pseudo-random degree of movement inside the reverberation chamber through mechanical actuators. Reverberation chambers can work on stirrer mode, meaning that the stirrers move continuously during the measurement, such mode can also be combined with turntable movement is available.
The overall concept is to vary the cavity boundary conditions through a variation of stirrers positions enough to define a statistically isotropic environment.
The adoption of Reverberation Chambers by the wireless industry imply in some adaptations not needed in other areas of interest such as emissions test. To proper emulate the insertion loss and power decay needed for wireless OTA measurements, absorber materials are placed strategically inside the Reverberation Chamber usable test volume, such technique is also known as “loading”. The absorber effectiveness addressing the insertion loss and power decay issue varies with its placement on the usable test volume and frequency of operation
Observation 1.
To validate the statistically isotropic environment in Reverberation Chambers unique characteristics to each chamber such as dimensions, stirrers capabilities need to be known, to define the minimum number of samples to achieve the statistically isotropic environment. Even chambers with same overall dimension but different stirrer modes, will require to be validate individually.
Observation 2
The statistically isotropic environment created by a validated reverberation chamber enables a larger degree of freedom for UE positioning, however minimum distances (wavelength dependent) from conductive walls needs to be followed to guarantee that the UE is placed on the usable test volume where the fields are indeed statistically uniform.

Observation 3
The Reverberation Chamber adoption for wireless devices radiated performance will require a “loading” that is unique based on chamber configuration and might need to be adjusted based on the frequency of operation
Observation 4
Reverberation Chamber results are naturally statistical calculated based on the average of measured samples. Therefore, the uncertainty of such average value is dependent of properly addressing the characteristics previously described
Observation 5
Differently than other test methods e.g.: Anechoic Chamber, which is a line-of-site test where discrete measurement results can be determined by each elevation and azimuth position. Reverberation Chambers can’t produce radiation patterns.
Observation 6
Reverberation and Anechoic Chambers test time can be equivalent depending on the setup characteristics.

3	Observations and Proposal
This paper contributes to the Working scope for Alternative test method discussion and makes the following observations and proposals:
Observation 1.
To validate the statistically isotropic environment in Reverberation Chambers unique characteristics to each chamber such as dimensions, stirrers capabilities need to be known, to define the minimum number of samples to achieve the statistically isotropic environment. Even chambers with same overall dimension but different stirrer modes, will require to be validate individually.
Observation 2
The statistically isotropic environment created by a validated Reverberation Chamber enables a larger degree of freedom for UE positioning, however minimum distances (wavelength dependent) from conductive walls needs to be followed to guarantee that the UE is placed on the usable test volume where the fields are indeed statistically uniform.
Observation 3
The Reverberation Chamber adoption for wireless devices radiated performance will require a “loading” that is unique based on chamber configuration and might need to be adjusted based on different frequencies of operations if too large apart.
Observation 4
Reverberation Chamber results are naturally statistical calculated based on the average of measured samples. Therefore, the uncertainty of such average value is dependent of properly addressing the characteristics previously described on observations 1-3.
Observation 5
Differently than other test methods e.g.: Anechoic Chamber, which is a line-of-site test where discrete measurement results can be determined by each elevation and azimuth position. Reverberation Chambers can’t produce radiation patterns.

Observation 6
Reverberation and Anechoic Chambers test time can be equivalent depending on the setup characteristics.

Proposal 1
The adoption of an alternative OTA test method that correlate results with Anechoic Chambers, shall be evaluated through a lab alignment measurement campaign with tight harmonization limit to ensure acceptable results correlation with the Anechoic Chamber method.
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