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1. Introduction
This is a pre-meeting update to R4-110861.

In order to facilitate the work for the MIMO OTA study phase this document attempts to itemize known open issues.
This list was compiled from a variety of sources but is not intended to be comprehensive but is a start that can become a living document to help progress the work.
Some issues may already be solved/agreed but this should be evident and corrected very quickly.

2. Open issues
1.
Finalization of emulator settings for the test plans

Several proposals being made to the Taipei meeting to address this.

2.
Establishment of expected DUT conducted performance
It is proposed that one lab, possibly one that is GCF/PTCRB accredited, measures all DUTs to establish the baseline conducted performance. This should ideally be done with each option of major equipment (channel emulator and base station emulator). Each lab participating in the measurement campaign can start their work by demonstrating correlation against this baseline prior to starting the more variable radiated measurements.

3.
Multiple vs. one DUT pools

Issue is lack of precise control vs. need to make progress. Have we got the balance right?

4.
Overall time for first MIMO measurement campaign

Initial schedule with 14 companies and more than one DUT pool is 9 months. Need to find ways to shorten this. Possible prioritization of certain methods, maybe consolidation of some labs efforts.

5
Inclusion of TIS/TRP

Proposal to include TIS/TRP being made to the Taipei meeting.
6.
Analysis of HSDPA round robin campaign

Further analysis of the raw results from the first HSDPA measurement campaign is needed. Analysis is being planned for Taipei meeting (Azimuth).

7.
Consolidation of measurement reporting

The Despite attempts to formalize reporting in the first campaign, results were presented in different formats making the task of comparing results much harder than it should have been. For the MIMO measurement campaign, need to police this more closely.
8.
Support for different transmission modes
It has been proposed that the MIMO measurement campaign should test all seven transmission modes but so far the focus has been only on TM1 (Rx diversity) and TM3 or 4 – spatial multiplexing. If we are to address the other modes then further work is required to identify the correct operating conditions for each mode as they are all optimized for different radio conditions.
9
Significance of phase calibration/stability for multi-probe methods
Early MIMO OTA results from ETS-Lindgren suggest there may be a relationship between the phase calibration/stability of the test system that influences the linearity of the results with changing power. This relates to the statistics of the channel model and the fact that an arbitrary phase shift from the channel emulator results in an arbitrary shift in the signal level at a given point unless the channel is oversampled sufficiently to average out the fading variations. Thus, the assumption that the channel model can be restarted at each power level to improve stability is negated if the channel emulator doesn’t have the same phase relationship at each power level.
10.
Confirmation of DUT/laptop combinations

Proposal to use only the E6400 laptop to minimize that influence on the results.

11.
PC/DUT alignment

Proposal to re-use CTIA alignment, 110 degrees, and cantered on the laptop not the DUT.

12.
PC display control
Issues with PC display turning off causing different conditions. Solution needed.

13.
Polarization of antennas

Concern over what polarizations are necessary. Labs testing with only one polarization may not get representative results due to nulls in DUT behaviour.

14.
Introducing tilt to 2D testing

Proposal to extend 2D testing with some kind of DUT tilt to measure off axis performance.

15.
3D testing

A further enhancement is partial or full 3D testing. This is what happens in the reverb chamber and will give different results to testing in only one or a few planes. Examination of the sensitivity to this might be necessary to correlate reverb and anechoic results.

16.
Availability of vendor-approved conducted cables

Initial pool 1 and pool 2 devices did not have RF cables included. It is important to use only vendor-approved cables and ideally keep them paired to avoid unnecessary variation.
17.
Selection of measurement channels

Due to laptop interference it is important to have a process for choosing the ideal channel for measurement. Some will be more affected by de-sense than others.

18.
Fixed vs. variable reference channels
There has been reflector discussion on this. Initial test are FRC for simplicity but it is important to experiment with VRC to find out the impact. This is particularly important for MIMO testing where the current plan intends to follow the UE rank indicator but ignore the CQI meaning the received symbol to noise ratio (not signal to noise ratio) will be even more unrealistic from what SISO with FRC gives. This will probably desensitize the efficacy of the test process making devices look more similar than they actually are if VRC were used.

19.
Impact of spatial/statistical interference

This issue has been discussed at various times. Current plan for simplicity is no added noise/interference but this is a simplification on real operating conditions and may need to be studied as to its impact.

20.
Definition of good/bad antennas

What constitutes a good / bad antenna design? Factors include MEG, gain imbalance, and correlation.

21.
Provision of devices with known antenna impairments

Proposals exist for how to modify designs to add known impairments in order to identify if particular test methods or conditions can detect the difference. Currently all DUTs in the pools are standard devices.

22.
Self noise vs. added noise

Current test plans use only UE self noise which is useful for self-blocking. Using defined noise as per current conducted tests is an additional test point that may provide further insight into performance variations.

23.
Formal definitions for pass/fail metrics

These are still undefined. See R4-091995. Throughput may not be good enough on its own to distinguish good/bad devices. Need to determine the metrics first before trying to pick one test method.
24.
Relationship between number fop roe antennas and MIMO quiet zone
This relationship is not yet clearly established. Early analysis by ETS-Lindgren in Austin.

25.
Anechoic chamber dimensions

What is the requirement on the size of the chamber, with respect to the reflection level? Anechoic chamber is not as clean as we assume – uncorrelated backscatter increases with more antennas. What kind of reflection level we would expect and how that will impact the requirements for the chamber.
26.
Requirements for probe antennas

What is the requirement on the probe antenna and also their placement inside the chamber to avoid the scattering and reflection?
27.
Polarization calibration

How the horizontal polarization calibration should be done. How is the XPR between the vertical polarization and the horizontal polarization inside the chamber is defined.
28.
Anechoic channel model accuracy

How well can the multiprobe anechoic chamber reproduce the channel with real antenna and cross polarized probe antennas? What is the figure of merit for this?
29.
Reverb chamber probe positioning

How should the probe antennas be placed and how that might impact the characteristics of the reverberation chamber?
30.
Antenna pattern measurement accuracy

What is the achievable accuracy of channel pattern measurement used for antenna FoM for the two-stage method? What is the significance of the accuracy on the results?

31.
Calibration for device-based antenna measurement capability

What is the procedure for calibration; removing absolute amplitude errors and relative phase errors?
3. Closed issues
This section can be used to archive closed issues.
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