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1. Introduction


It is theorized that a highly reduced number of subpaths per probe can be used and still retain sufficient accuracy to the original SCME model so as to be useful for OTA throughput measurements. This paper will describe the first steps taken to simplify the SCME model subpaths and then to evaluate the resultant uncertainty that is generated solely from this simplification.
2. Design of the experiment
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This experiment was designed to evaluate the throughput error, comparing unchanged SCME channel model with a simplified version. In this experiment a set of passively measured [1] complex radiations pattern were used. The basic idea is to compare through simulations the data throughput discrepancies adopting the same antenna complex radiation patterns applied to SCME and a sub-set of (modified?) SCME channel model, which basically is represented by the SCME channel model with twenty sub-paths collapsed to the same AoA for each path. Initially for simplicity, the number of probes coincides with the number of SCM/SCME sub-paths, located on the average AoA of the respective clusters/paths, being uniformly distributed along the multi-cluster configuration, as described on figure 1.

Figure 1. Uniform distribution of six paths in multi-cluster formation

This simulation experiment adopted the following pre-requisites:

i. Base Station Antenna Patterns and Angles-of-Departure modeled as in SCM

ii. Measured antenna patterns in horizontal plane only.

iii. Vertical polarization assumed

iv. Frequency non-selective pre-coding assumed at the base station

v. Angular sampling interval = 20 degrees

3. Preliminary Results

As described on item 2, the simulation data was generated through 2000 drops following the procedure described on figure 2. For each drop throughput was calculated at every 20° of azimuth and the results averaged to give a single orientation-averaged throughput per drop.  This is illustrated in figure 2 where the columns of each row are averaged to give the value in the far right column.
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Error drop = C app drop – C ideal drop = 8.3%

                                                                      


          C ideal drop
Figure 2. Procedure for data gathering through simulation.  Values in the tables are for illustrative purposes only and are not obtained from simulation.
With throughput data compilation of all drops, a relative capacity error average over UE orientation was calculated by computing the error between the far right columns of the tables in figure 2, Error (drop) on a drop-by drop basis.  The cumulative distribution function of the set of errors Error (drop), n=1, 2,…, 2000 achieved is demonstrated on figure 3.  
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Figure 3. Relative Capacity Error Averaged over UE Orientation, SCME
4. Conclusion

Preliminary results based on a single free space data-set of a passively measured complex radiation pattern, demonstrated that at lower bands, i.e. 869MHz, the throughput error simulated over 2000 drops at approximately 90% of the time is confined within ±2.5% range. While High Band data at 1960MHz, has an error distribution at 90% of the time around approximately ±5%.
Based on limited passively measured complex radiation pattern data-sets, preliminary conclusions can be drawn. The data presented in this document indicates that, the budget error adopting a simplified version of SCME can provide somewhat accurate data throughput results, with simplified approach. The simplification indicated in this study can enable drastic complexity reduction on current channel emulator solutions.

In this experiment the presence of SCME intra-cluster delay spread was found to have minimal impact on the final comparison between simulated data.

Further study is necessary to verify this hypothesis with more antennas datasets, not only in free space but also against head and hand phantom. Also an optimization of the simplified SCME configuration can be achieved through optimization of multi-cluster probe placement.
Although it may appear that throughput errors of +/-5% is sufficiently small, no uncertainty budget has been presented that allows comparison of these results to agreed upon values. Clearly an uncertainty budget is required for proper comparison of proposed MIMO OTA measurement methods. 
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