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1. Introduction
With the work on MIMO OTA due to complete at RAN #60 this contribution summarizes the status of the work on the Two-Stage method.

2. Summary of contributions
2.1. Description of the method
The Two Stage method is described in outline in TR 37.977 [1] section 6.3.1.3 as candidate solution 3.

2.2. Recent measurement results

The most recent measurement results from the CTIA MOSG inter-lab / inter-technique test campaign can be found in [2] and [3].

2.3. 2.3 Channel model validation

The report into channel model validation is covered in [4].

2.4. Absolute data throughput verification

Due to the nature of the Two-Stage method, by definition the second stage is an implementation of the absolute data throughput framework, and as such, the results presented in [2] and [3] are sufficient as there is no further radiated implementation to validate.

The enhancement to the second stage to use a radiated connection will follow a similar approach in that an explicit validation of the radiated second stage incorporates the absolute data throughput framework.

2.5. Measurement uncertainty analysis

Initial work on this has started in [5] and requires elaboration. It is expected there will be two separate models required depending on the cabled or radiated connection method used.
3. Future work specific to the Two-Stage method
The following work is foreseen:

· Comparison of results against simulation expectations and other methods

· Completion of noise generation definition as per [6]

· Completion of the measurement uncertainty analysis

· Comparison of radiated vs. conducted second stage to incorporate self0interference performance
· Formal documentation of the required UE test functions
4. Conclusion
The above summarizes the status of the Two-Stage method. Although some work remains there is considerable evidence that this methodology provides a fully radiated approach to evaluating MIMO OTA performance in arbitrary channel conditions including 2D and 3D channel models and device evaluation whilst reusing existing SISO OTA anechoic chamber assets. The use of channel emulation convolved with antenna pattern measurement removes much of the complexity and uncertainty associated with the physical generation of known spatial channels in an anechoic chamber. It is anticipated that this will be to the advantage of the Two-Stage method once a full uncertainty analysis has been completed.
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