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Background

A call for text proposals regarding the completion of TR 37.976 [1] for MIMO OTA (testing) has recently been placed. Previous documents include five different measurements methodologies based on anechoic RF chambers and two different measurement methodologies based on reverberation chambers.
In a previous contribution, a multi-cavity reverberation system has been reported [2]. The latest advances in single- and multiple-cavities mode-stirred reverberation chamber use for wireless MIMO Over-The-Air testing have also been provided as a contribution and serves as the background of this document [3]. This contribution therefore provides the additional texts to account for the potential use of these recent advances in the field based on the discussion in [2] and [3].  

This contribution was produced with the help of EMITE Ing, a supplier of mode-stirred reverberation chambers for single and multi-antenna OTA passive and active measurements, and Vodafone. 
Proposal

A TP with the highlighted added texts to the Candidate Solution 1 of the Methodologies Based on Reverberation Chamber to TR 37.976 v1.1.0 is provided below. Only additions to the existing text are proposed.
It is proposed that the attached text proposal is approved for the MIMO OTA SI TR 37.976.
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7
Methodologies based on Reverberation Chamber

7.1
Candidate Solution 1

 The reverberation chambers is a metallic cavity or cavities that can emulate an isotropic multi-path environment which represents a reference environment for systems designed to work during fading, similar to how the free space “anechoic” reference environment is used for tests of Line-Of-Sight systems.  The Rayleigh environment in a reverberation chamber is well known as a good reference for urban and indoor environments, but does not well represent rural and suburban environments. 

For a future Multi-antenna OTA measurement standard it is important to have a fast and repeatable test method to evaluate and compare multi-antenna devices in the environments and under the conditions where most people will use them. The overwhelming majority of calls/data connections with mobile phones are made indoors and in urban areas which can be very well represented by the reverberation chamber. These environments are well characterised by multi-path and 3D distribution of the communication signals and it makes sense to use the reverberation chamber for optimizing/evaluating devices with both single and multiple antenna configurations to be used  indoors and in urban areas.

The test setup for testing UE receiver diversity performance is composed of a base station emulator, a reverberation chamber equipped with fixed BS wall-mounted antennas, a switch to direct the base station signal to/from one of the BS wall mounted antennas, mechanical metallic stirrers and a rotating platform to hold the DUT (Figure 7.1-1). Alternatively, the chamber may contain one or more cavities coupled through waveguides or slotted plates (Figure 7.1-2).
Reverberation chambers have no quiet zone. As long as the DUT is placed at least 0.5 wavelengths from the wall or metallic stirrers the result will be the same within the standard deviation of the chamber.

Mechanical stirrers and switching among different fixed BS wall-mounted antennas (monopoles used for polarization stirring) allow simulating the Rayleigh fading at each antenna of the terminal inside the chamber. Accuracy can even been increased by rotating the platform holding the device.

Each position of the mechanical stirrers for each position of the platform and each fixed BS antenna, represents a point of the Rayleigh distribution in terms of receive power on the device antennas. In that way a Rayleigh fading is artificially created.

In that way, several UE metrics can be measured: throughput with RX-DIV, TRP, TIS (Total isotropic sensitivity), etc.

For each point of the Rayleigh distribution created by the different configurations of the chamber, the metric is noted. This method can be used to measure UE sensitivity and UE radiated power.
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Figure 7.1-1:  Reverberation Chamber with Single Cavity [source: Bluetest AB]
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Figure 7.1-2 Reverberation Chambers with Multiple Cavities [source: EMITE Ing]
--- Unchanged texts omitted ----
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