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1. Overall Description:

The COST2100 subworking group 2.2 (SWG 2.2) would like to kindly inform 3GPP TSG RAN and TSG RAN WG4 concerning the development of test methodologies for radiated performance evaluation of devices with MIMO and/or multiple receive antennas. 
From the previous updates provided in [1], COST2100 SWG 2.2 has been conducting the HSPA round-robin measurement campaign and successfully concluded the campaign. Summary of findings are attached in the Annex A below. 

COST2100 SWG 2.2 would also like to inform TSG RAN and TSG RAN WG4 that the COST2100 actions have come to an end on March 2011 and will be replaced by a new COST action (named as IC1004). With the new COST action, it is expected that the development of MIMO OTA radiated performance will continue.
2. Actions: 

The COST2100 SWG 2.2 kindly asks RAN4 to take into account the above information and the latest findings from COST2100. 

References:
[1]
R4-090351, “LS from COST2100 to RAN4 on MIMO OTA development”

Annex A

Summary of Findings

The HSPA round-robin measurement campaign has provided valuable insights and more complete understanding of the test methodologies. From the results, some findings can be obtained and brief overview of each of these findings is given below: 

 Finding One: OTA throughput performance
From the HSPA measurement campaign, some test methods produced OTA throughput values that were significantly less than the theoretical throughput calculated from transmitted TBS, UE category and MCS level for a DUT. This finding is more obvious for channel models with larger delay spread. Therefore, one plausible reason is the large delay spread from the channel’s PDP. The large delay spread could result in severe ISI and degrade the BER performance, and thus degrading the DUT’s throughput. It is also well known that UMTS RAKE receiver can suffer from irreducible BER due to excessive multipath delay. For LTE MIMO system, the excessive delay spread could still cause performance degradation if the RMS delay is larger the cyclic prefix length of the OFDM symbol. Advanced receivers such as MMSE equaliser receiver can mitigate the problem. Hence, the selection of channel models and detailed channel parameterisation are needed for comparison. The SCME channel models produced less throughput degradation. 

Another plausible reason is related to antenna radiation performance of DUT. It was found that under receiver diversity mode, DUT with poorer diversity gain will generally result in lower OTA throughput, and the influence of power imbalance and spatial correlation is small. It was also postulated that the opposite effect will be observed under spatial multiplexing mode. 

Finding Two: Repeatability and reproducibility across different labs

(Anechoic-chamber based methods)
Measurement results also showed that anechoic-chamber based test methods produced consistent results across different labs (Nokia, SATIMO, NTT DOCOMO, ETSL), and good repeatability has been confirmed between Nokia and SATIMO for H-Set3 F-RMC under SCME Umi/Uma channel conditions, and between SATIMO and NTT DOCOMO for H-Set 6 F-RMC under SCME Umi channel conditions. Nokia’s results also highlighted the influence of NodeB emulator on the throughput. It was recommended that detailed and thorough parameter settings should be performed to overcome the influence.
(Reverberation-chamber method)
The reverberation chamber based test methods were shown to produce good repeatability and  consistent results were reported between Bluetest and Ericsson labs for baseline testing (without channel emulator) for H-Set 3 F-RMC and between Bluetest and EMITE for H-Set 3 F-RMC under Umi and Uma channel conditions. 
Finding Three: Anechoic-chamber based and two-stage test methods can be compared
The measurement results from both anechoic-chamber based and two-stage test methods were found to be closely matched on H-Set6 F-RMC under SCME Umi channel conditions, and under the assumption that the antenna pattern of DUT can be measured accurately. In addition, the various stages of computation and signal combining have to be controlled to achieve comparable results. 
Finding Four: Difficult to compare Anechoic-chamber based and Reverberation chamber methods 

The measurement results from the anechoic-chamber based method and the reverberation chamber methods can’t be directly compared since the polarizations, the delay spreads, and also the measurements dimension (2D/3D) have been different. 
 Therefore, in order to analyze the difference between the anechoic-chamber based and the reverberation chamber methods, it is recommended to apply antenna probes with dual polarization (or orthogonally polarized) inside the anechoic chamber and to apply smaller delay spread to the reverberation chamber.
