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Introduction

The present contribution provides an analysis of the ABCD pre-requisites outlined in the Way Forward document [1] for the 2-stage method. It provides the text proposal for inclusion of the 2-stage method measurement procedure in TR 37.977.
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12
Final Agreed Test Methodology
12.1
Two-stage Test Methodology (conducted and radiated)
12.1.1
Device Positioning and Environmental Conditions
The positioning of the device under test within the test volume shall be set as defined in Section 9.4.1 (Handheld UE), Section 9.4.2 (Laptop Mounted Equipment), and Section 9.4.3 (Laptop Embedded Equipment).

The environmental requirements for the device under test shall be set as defined in Annex D.
12.1.2
Channel Models

The channel models emulated by the channel emulator shall be defined by Section 8.2.

12.1.3
Base Station Configuration

The eNodeB emulator parameter settings shall be set according to Section 7.1.
The emulated antenna array configuration shall be set according to Section 7.2
12.1.4
System Description
12.1.4.1

Solution Overview
The proposed solution consists in two stages:

1)
Stage 1: Measure the DUT multiple antenna pattern using a traditional anechoic chamber. The test environment is set up as described in 3GPP TS 34.114, where the DUT with multiple antennas is put into a chamber and each antenna element’s far zone pattern is measured inside the chamber. The influence of human body loss can be measured by attaching the DUT to a SAM head when doing the antenna pattern measurements. 

2)
Stage 2: Combine the antenna patterns measured in stage 1 into the MIMO channel model, and then test according to Fig.1 using a cabled connection or radiated.
12.1.4.2

First stage
The first stage requires the use of an anechoic chamber. 
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Figure 12.1.4.2-1: Multi-cluster SCME vs. single cluster SCME model.
The magnitude and phase is recorded for each orientation of the DUT following the positioning described in section 12.1.1. The measured antenna pattern can be 2D or 3D or using a phantom head for example.
12.1.4.3

Conducted second stage
The second stage uses the antenna patterns in the channel emulator. 
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Figure 12.1.4.3-1: Multi-cluster SCME vs. single cluster SCME model.
The output of the channel emulator has to be calibrated to match the mobile received power and compensate for the cable loss.
12.1.4.4

Radiated second stage
There is an alternative radiated second stage which aims at removing the self-desense of the DUT. In this case, an anechoic chamber is also required for this second stage. 
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Figure 12.1.4.4-1: Multi-cluster SCME vs. single cluster SCME model.
12.1.5
Figure of Merit

The procedures described in this section shall measure the MIMO Throughput figure of merit specified in Section 5.1.1.  Section 12.1.6 specifies the testing points at which this figure of merit shall be measured.
12.1.6
Test Procedure

12.1.6.1
Initial Conditions

Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
1. Ensure environmental requirements of annex A are met.

2. Set the SS downlink and uplink according to Table 7.1.-1 or 7.1-2.

3. Propagation conditions are set according to Section 12.1.2.
4. Power on the UE.

5. Position the UE in to the chamber according to Section 12.1.1 and applicable device positioning in Section 9.4.

6. Set up the connection.

12.1.6.2
Test Procedure

1. Measure MIMO Throughput Sensitivity (MTS) from one measurement point. MTS is the minimum downlink power resulting in a throughput value of 70% of the maximum throughput or greater.  The downlink power step size shall be no more than 0.5 dB when RF power level is near the LTE MIMO sensitivity level. Measurement duration shall be sufficient to achieve statistical significance that is TBD.

2. NOTE: To meet the throughput value target DL power level can be changed using user’s freely selectable algorithm. 

3. Rotate the UE around vertical axis of the test system by 30 degrees and repeat from step 1 until one complete rotation has been measured i.e. 12 angles.

4. Repeat the test from step 1 for each specified device orientation.

5. NOTE: Total number N of device orientations is given in Section 9.4.

6. Calculate  Total MIMO Throughput using equation 12.1.6.2-1
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(12.1.6.2-1)

In these formulas 
[image: image5.wmf]N

is the number of tested device orientations with index n and 
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 is the rotation angle. 
12.1.7
Measurement Uncertainty Budget

The measurement uncertainty budget for the multi-probe anechoic chamber test methodology is given in Annex B.
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