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Background

The MIMO OTA SI completion date has been extended to RAN#52 (June 2011). According to the work plan presented in [1], the process of comparison of different methodologies should be started as soon as possible to prevent further slippage of this SI.

In this contribution, we present some initial views on the comparison process. 

Discussion

Current Status of Candidate Methodologies

Currently, there are broadly three categories of methodologies: Anechoic-chamber, Reverberation-chamber and Two-Stage. This is illustrated in Figure 1. For anechoic-chamber based methodologies, the classification is based on the ability to perform 2D and 3D measurement (i.e. both azimuth and elevation plane with respect to the DUT). The methodologies are further classified into different sub-categories depending on the MIMO channel environments that they can emulate. This is important because in actual field operation, MIMO systems see a completely different channel compared to for instance SISO systems. It is well known that MIMO systems can fully exploit the rich scattering environments. 
Different candidate solutions have been captured in TR 37.976 as in [2]. These solutions are cross-mapped to the classifications given in Figure 1. 

Hence, the comparison process should be performed at different level. However, at the lowest level, where individual candidate solution will be verified and tested, the complexity will be highest and more time consuming. 

Comparison should be performed at the middle level to minimize the complexity of the discussion, and proponents should clearly indicate the capability of their candidate solutions. This is also in line with the intention of the comparison table in subclause 9.1 in [2]. 

Proposal 1: RAN4 to follow this approach 


Figure 1: Classification of MIMO OTA Candidate Methodologies
The technical inputs from COST2100 and CTIA are also need to be considered. In fact, COST2100 has reached some preliminary findings via HSPA measurement campaign (there will be a LS to RAN4). 

For the LTE part, the results from the LTE SIMO/MIMO OTA measurement campaign should be used to compare different methodologies. 

In addition, Vodafone also conducted some in-house field measurement using realistic HSPA and LTE network in order to correlate with the measurement results from the different methodologies. 

It was agreed that the comparison of methodologies should be focused on technical merits of each methodology, and based upon the results from both the HSPA and LTE measurement campaign (currently on-going). However, some other aspects of consideration such as cost of methodology are also being discussed but this was agreed to be excluded from the comparison process, as shown in the comparison table (subclause 9.1) in [2]. Some results from the HSPA measurement campaign have been presented in RAN4 and discussed in other forum (i.e. COST2100). There have been quite a few significant findings based on those results. Among them, the results based on anechoic chamber and Two-Stage is quite aligned. The performance of reverberation chamber-based methodology (EMITE) exhibits significant lower throughput (<4.5 Mbps). Exponentially decay power delay profile channel model (used by Bluetest) produce similar trend of throughput performance that SCME Urban microcell channel model. See Figure 2 below. 

(The assumptions behind the comparison are that both CS-15 USB dongles used in the measurement campaign should be closely matched (same HSPA modem and antenna design) and measurements are performed according to the agreed test plan).
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Figure 2: Abstract from the HSPA RR Results

As can be seen, the analysis of the HSPA RR results will take extra time due to large quantity of data and different permutations and interpretation of results. TR 37.976 will capture those results and findings accordingly in the next few RAN4 meeting cycles. 

Proposal 2: RAN4 should focus on finalizing the analysis of the HSPA RR results. 

Finally, it should be emphasized that there should only be one methodology that will be strongly recommended to ensure the whole eco-system of OTA certifications and performance verification sustainable. Having too many methodologies adopted by the mobile industry and therefore standardized will be unsustainable, expensive and will slow down the time-to-market of devices. One should be clear that this “chosen/recommended” methodology will be officially requested by operators to the device vendors and/or test houses to provide the OTA performance report of the devices under test, and therefore to decide whether operator(s) will go ahead and purchase the devices in large quantity, for the benefits of end users. Although this “chosen/recommended” methodology can also be used for other purposes such as operator(s) in-house OTA performance measurement, operator-vendor bilateral OTA performance evaluation (e.g. recommended performance requirements), vendor(s) development of MIMO antenna systems, etc., it is not mandatory to use the methodology for those purposes because other “non-chosen/recommended” methodologies can be used. 
Conclusion 

This contribution presented the initial views on how to progress the comparison of different methodologies. Further thoughts on the comparison process will be needed for the coming RAN4 meetings. However, it is proposed that RAN4 should agree to the following proposals:

Proposal 1: RAN4 to follow middle-level approach to compare different methodologies.
Proposal 2: RAN4 should focus on finalizing the analysis of the HSPA RR results. 
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