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1 Introduction

TSG-RAN WG4#50-BIS the discussion on MIMO OTA study item was initiated. The objective of the study item [2] is to define a methodology for measuring radiated performance of multiple antenna reception and MIMO devices. In the Adhoc held some tentative agreement on the way forward and TR structure was reached [1]. The work item description sheet of the study item [2] sheen describes objective of this study item and steps intended to achieve it.  The steps intended to be taken are following:

1) Identify the performance metrics and clarify the requirements of operators for defining such a methodology.

2) Review of potential solutions also considering input from CTIA ERP and COST 2100.

3) Agree the final solution, and detail the agreed 3GPP solution in a technical report to be reported to RAN plenary.

4) Maintain ongoing communication with COST 2100 and CTIA ERP to ensure industry coordination on this

Aim of this contribution is to discuss how and when these steps should be taken. Furthermore we briefly consider the performance metrics at very general level.
2 Status of work in other technical bodies
One objective of the study item was to ensure coordination of different technical bodies by maintaining ongoing communication between them. This would seem rather crucial to ensure one commonly accepted measurement methodology that would have wide support. 

COST2100 has committed in to developing a test method in anechoic chamber by using a channel emulator together with a communication tester. COST2100 has discussed different issues like figures of merits, type of channels emulator, channel models and amount of antennas needed to create propagation environment. These are still being studied and discussed in the future meetings. Calibration and verification of the system are still open items and will also be progressed in future meetings.

Also CTIA ERP has recently established a MIMO OTA test development working group. Work of this group has not started yet, thus more information have to be obtained in the future. 

From harmonization point of view it is crucial that CTIA and COST2100 will be given enough time to develop their methods so that all potential solution are in fairly mature phase when step 2 is taken and final solution agreed. If the work COST2100 is considered to be too slow, indication of the preferred capabilities of the method from RAN4 to COST2100 might speed up the work. For example such information could consist detailing:
· supported frequency bands,
· bandwidth and
· adequate channel models.
3 Figure of merits
In the time line of the work [3] it was agreed to follow the input from other technical bodies and try to align the RAN4 work in respect of them. In timeline given in [3]  the aim of RAN4 meeting #51 would be to conclude possible figure of merits and parameters performance metrics used in the evaluation. Furthermore the intention was to continue discussion over different candidate solutions together with corresponding measurement data.  

In terms of performance parameters and figure of merits, various different kind of candidates can be envisioned, related to ‘raw’ antenna performance, or focusing to more ‘end-consumer’ perspective. It is felt that the performance metrics that will measured over the air should be such that they do provide additional value to conducted testing.  The ideal performance metrics will reflect the end users experience of radiated performance. Additionally metrics should be such that possible uncertainties are minimized. Therefore they also are closely related to testing methodology thus can not be identified independently. Thus as noted in previous section it might be useful to allow some more time to other technical bodies to progress the work prior concluding figure of merits. Furthermore there might be some merit in considering whether some existing metrics could be still maintained as a supportive information [4].
4 Conclusion

In this contribution we have shortly overviewed the status of the work in other technical bodies developing MIMO OTA performance requirements. Additionally some discussion on the selection of performance metrics has been presented. It is felt that RAN4 should closely follow the work carried out in other technical bodies to ensure that widely accepted measurement methodology will be adopted in RAN4. In the scope of the figure of merits and performance metrics, it is felt that they should reflect the end users experience of radiated performance.  Furthermore performance metrics go hand in hand with the testing methodology thus can not be identified independently and care should be taken that taken decisions do not lead to fragmented work between different technical bodies. Reviewed potential solutions should be reasonably mature test systems to insure selection of acceptable methodology throughout the whole industry.  
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