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Abstract:

This contribution recommends a framework of utilizing absolute radiated data throughput as a method for comparison of any MIMO OTA testing methodology’s results to the conducted performance under the ideal channel model implementation..  It has been revised following the first day of MIMO OTA group discussions.
1. Introduction
Agreement regarding absolute throughput being the fundamental figure of merit was captured in the MIMO OTA Way Forward document during 3GPP RAN4 #62 meeting [1,2].  Papers defining absolute radiated data throughput were presented to CTIA and RAN4, respectively, in [8], [9], and [12].  The MIMO OTA Way Forward document, approved during the 3GPP RAN4 #62bis meeting [10], recommended the proponent companies to prepare a text proposal to TR 37.977 [11] for the RAN4 #63 meeting.  This contribution aims to harmonize the MIMO OTA group’s discussions during the first day of MIMO OTA group’s meeting and recommends the harmonized decision.
2. Discussion

The goal of this contribution is to recommend a framework of utilizing absolute radiated data throughput as a method for comparing the radiated throughput results measured in any MIMO OTA testing methodology with conducted reference performance under the ideal channel model implementation.  The conducted reference will be used to compare data against. It is not implied that the conducted reference is "ideal" or "perfect." For instance, the way that the pattern data is interpolated and quantized may contribute variations in the conducted reference that are not present in the radiated test.

The methodology will be used to understand each MIMO OTA testing method’s ability to emulate the specified network and channel propagation characteristics based on an absolute throughput metric.  This comparison framework will be used to understand the ability of different testing methodologies to provide comparable results.
In this section we outline the concepts of performing a conducted absolute throughput reference measurement and a radiated absolute throughput measurement.  For the definition of MIMO throughput, we refer to Section 5.1.1 in TR 37.977 [11].

Figure 1 below illustrates the proposed method of performing a conducted absolute throughput reference measurement.
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Figure 1: Proposed method of measuring the conducted absolute throughput reference performance
The conducted absolute throughput reference measurement encapsulates the following characteristics:

1. Network characteristics inherent in the eNodeB emulator settings (the reference measurement channel, MCS, etc.); these settings have been agreed during the RAN4 #62bis meeting and are documented in Section 7.1 of TR 37.977 [11]. 
2. Emulated base station antenna characteristics; these settings have been agreed during the RAN4 #62bis meeting and are documented in Section 7.2 of TR 37.977 [11].
3. Propagation channel characteristics (channel model, multipath profile, defined drop characterizing spatial and temporal parameters, etc.); these settings have been presented during the RAN4 #63 meeting [13] and agreed as a text proposal to Section 8.2 of TR 37.977 [11]. As shown in Figure 1 above, the fading emulator shall be configured to emulate the agreed channel model over a cabled connection to the UE.
4. DL signal power level

5. Complex antenna radiation pattern of the DUT (radiation patterns of CTIA MIMO 2x2 reference antennas [3] shall be applied to the emulated propagation channel characteristics); additional clarifications of this step are necessary and are for further study in subsequent contributions.
6. Chipset characteristics (such as the receiver algorithm implementation)

The conducted reference measurement does not encapsulate the following characteristics:

1. Interference/coupling between antenna elements integrated into the UE

2. Sources of self-interference coupling to the receiver chains via antenna elements integrated into the UE

For each MIMO OTA testing methodology, we propose performing a radiated measurement, as shown in Figure 2 below.
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Figure 2: Proposed method of measuring the absolute radiated data throughput metric with the reference CTIA antennas
The radiated measurement encapsulates the following characteristics:

1. Network characteristics inherent in the eNodeB emulator settings (the reference measurement channel, MCS, etc.); these settings have been agreed during the RAN4 #62bis meeting and are documented in Section 7.1 of TR 37.977 [11].
2. Emulated base station antenna characteristics; these settings have been agreed during the RAN4 #62bis meeting and are documented in Section 7.2 of TR 37.977 [11].
3. Propagation channel characteristics (channel model, multipath profile, defined drop characterizing spatial and temporal parameters, etc.); these settings have been presented during the RAN4 #63 meeting [13] and agreed as a text proposal to Section 8.2 of TR 37.977 [11]. As shown in the Figure 2 above, the fading emulator shall be configured to emulate the agreed channel model over the air: this configuration, while correlating with theoretical characteristics of the channel model, must be determined based on theoretical analysis of the test setup configuration, i.e. number of test probes, location and orientation
4. DL signal power level

5. Complex antenna radiation pattern of the DUT (the UE shall be placed inside the RF enclosure of the CTIA MIMO 2x2 reference antennas [3] and cabled to its antenna ports)

6. Chipset characteristics (such as the receiver algorithm implementation)

Since we place the UE inside the RF enclosure and connect its transceiver ports to the antenna feeds of the CTIA MIMO 2x2 reference antenna fixture, the radiated measurement does not encapsulate the following characteristics:

1. Interference/coupling between antenna elements integrated into the UE

2. Sources of self-interference coupling to the receiver chains via antenna elements integrated into the UE
3. Proposal






We propose the following steps forward associated with the absolute radiated data throughput framework:
1. Agree on the concept of the framework proposed in this paper

2. Develop and agree on detailed descriptions of the conducted and radiated measurement procedures outlined in this document (such as DL signal power level to be used in the conducted and OTA measurements, the use of radiated antenna patterns in the conducted measurement, etc)
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