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1. Introduction
In the last RAN 43 meeting, a study item on MIMO OTA was agreed [1]. The purpose of the study item is to create a working methodology to measure the radiated performance of devices with multiple antennas. In addition, 3GPP also sent out Liaison statement to CTIA and COST2100 to check the status of MIMO OTA development. Since then, a very positive feedback has been received from both organisations, stating their wish to collaborate in the MIMO OTA test methodology development. 
COST 2100 has a sub-working group called SWG 2.2, which has the sufficient expertise to perform OTA-related issues such as RF performance, channel modelling and MIMO OTA test method development. 
Therefore, the objective of this contribution is to formally agree the cooperation between RAN4 and SWG 2.2 in the effort to produce the MIMO OTA test methodology. 
2. Discussion

Testing of radio performance for HSPA and LTE terminals including MIMO antennas is not a trivial task compared to existing UMTS terminals with single antenna. The test method could well be quite different from the existing methods. 
Some open issues that need to be resolved before a test method can be designed:

1. Figure of merits/test parameters
From the SISO OTA, it is well known that TRS and TRP have been the defacto standard parameters that characterise the device OTA performance. It is then natural to suggest that TRP and TRS could be used again in defining the OTA performance of MIMO devices. Also it is believed that the parameters can reflect the radiated performance of devices. However, due to complexity of MIMO system and its subtleties in OTA characteristics, the TRP/TRS may need some redefinition. With multiple antennas, it may also be useful to capture the TRP/TRS per antenna, on top of overall TRP/TRS. Such measurement will depend on the MIMO mode of operation, SNR levels, channel models, etc. Three most popular MIMO modes that currently specified are Dual-stream Spatial Multiplexing, Single-stream Tx diversity and Rx diversity (i.e. 1 Tx by 2 Rx). 
In the last COST2100 SWG2.2, several figures of merits (FOMs) are being discussed: MIMO throughput, spatial fading correlation coefficient, cross-polarisation power ratio (XPR), Mean Effective Gain (MEG) and antenna gain imbalance. The significance of these FOMs are still under discussion. 

2. Channel models
To properly test the OTA performance of MIMO devices and also produce “real environment” radiated performance, it is necessary to select which channel model to emulate/simulate in the test method. Not only that the channel model has to be realistic but also can support wider LTE bandwidth. However, complexity and testing time are also considered. Currently, in COST2100 SWG 2.2 the WINNER II and SCME channel models are proposed to be used as reference in the test methodology development. 
3. Conclusion
In this document, some open issues on MIMO OTA methodology development have been addressed. 
It is also proposed to establish cooperation between 3GPP RAN4 and COST2100 SWG 2.2 since COST2100 SWG 2.2 has the required expertise to develop the MIMO OTA test methodology. Of course, this does not mean that RAN4 will exclude collaboration with other expert groups such as CTIA RCSG. 
4. References

[1]    
RP-090352, “Proposed new study item: Measurement of radiated performance for MIMO and multi-antenna reception for HSPA and LTE terminals”, Vodafone.

3GPP


