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1   Introduction
In last RAN4 meeting, the problems for the agreed framework of TDD 8-Tx PMI verification were analyzed in [1] and some candidate solutions were provided. The following agreements were made in [2] regarding further evaluation work.

Studies on the following aspects until next meeting (RAN4#60) for 8Tx TDD tests:

· Identify test scenarios in terms of channel model & spatial correlation

· Meaningful scenarios for testing W1 ensuring practical SU/MU-MIMO deployment

· Test cases should  not be such that requirements could be met with fixed choice of PMI(s)

· Randomization of main channel direction in angular domain (modelling FFS)
· Separate or joint testing of W1 & W2 components
· Test metric(s): 

· Which reference for random precoding? 

· Random W1 & random W2

· Follow W1 & random W2

· Fixed PMI for W1 and/or W2

· Random W1 & follow W2

· One or several test metrics?

In the contribution, we discussed and verify these problems and give some relating proposals.
2   Discussion
2.1  Basic Scenarios and Assumptions
First of all, we focus the evaluation based on high correlation scenario. In [1], it was proposed to choose high correlation for 8-Tx since low correlation is not suitable for the verification of w1 and not the typical scenario for 8-Tx. We also share similar views and discussion of low correlation was not included anymore.

Based on high-correlation, we simulated the current real value and complex spatial correlation modelling proposed in [1] separately. In order to speed up the verification process, the simulation was simplified. Only single PMI case was simulated, since multiple PMI simulation should yield similar trends as presented in [1]. In addition, only subframe 4 (TBS = 3624 bits) in TDD QPSK RMC as in [3] was simulated.

We also use EVA5 as proposed in [1] in the simulation below.

2.2  Simulation and Discussion
Real-Valued Modelling (High-correlation, single-PMI, 8x2, EVA5) :
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Figure 1 Throughput – real value correlation, 8x2, single PMI (TDD) 
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Figure 2 PMI statistics – real value correlation, 8x2, single PMI (TDD)

Figure 1&2 show the real-value correlation results. It was observed that those results are in well accordance with the observations in [1]. For example, the follow PMI curve and fixed w1 curve are almost overlap, thus the fixed PMI performance is basically the same to the follow PMI, making this scenario unsuitable for verification of w1. 

It should also be noted that though the fixed i1 = 0 rather than 15 as in [1], they’re in fact the same as there are duplicate precoding vectors.

Complex-Valued Modelling (High-correlation, single-PMI, 8x2, EVA5) :
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Figure 3 Throughput – complex value correlation, 8x2, single PMI (TDD) 
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Figure 4 Throughput – complex value correlation, 8x2, single PMI (TDD) 
For the complex-valued correlation matrix modelling, we utilized the modelling method provided in [1]. 
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The start value of  is randomly chosen and changes slowly from one TTI to the next.

Observations:
After the randomization of channel main direction, the distribution of proper w1 in the follow PMI process become almost uniformly. Since the fixed PMI can no longer achieve the performance of follow PMI, this w1 reporting could be effectively verified. 
Proposal 1: Utilize the complex-valued correlation matrix for 8-Tx PMI reporting test.

Modelling parameters:
If this modelling method is accepted, the primary parameter should be set is the change rate of  .Though no detailed simulation analysis is given, this rate should not be too fast or slow we propose some general principles should be followed. 
a) The angle change rate should be slow enough to ensure that the same w1 could be chosen in one PMI delay cycle.  If not, it means that the selected w1 will never be the optimized one when it could be used. This may bring degradation of the PMI reporting performance and not a typical and optimized scenario for the PMI reporting.
b) The angle change rate should be fast enough to ensure the whole range of [0, 2pi] could be tested at least for one cycle in a test run. 

In our simulation, we use 0.1 degree per TTI in our simulation.
Proposal 2: Setting up the change rate of  according to those principles to ensure both PMI reporting gain and test coverage.

Test Metrics:

The main purpose of selecting test metric is to ensure that the PMI reporting is sufficiently tested for both w1 and w2. It was discussed apart from “random w1, random w2”, whether a new reference is needed or not. If it is needed, which one(s) is (are) more appropriate.
 Since the typical method of selecting w1 and w2 is in a serial manner and w2 optimization is based on the proper selection of w1, follow w2 without follow w1 is meaning less. So it is believed the most appropriate new reference point, if there is one, is “follow w1, random w2”. The fixed w1 scheme means that the w1 is not optimized, thus the w2 selection is not that meaningful.
If we verify w1 and w2 simultaneously, there is a slight risk that the proper w2 gain may not be sufficiently tested since with reference to fully random PMI, the gain from “follow w1, random w2” to “follow w1, follow w2” is not so large. 
One proposed method is to test the performance in certain SNR point for the following three cases:
a. “follow w1, follow w2”; 

b. “follow w1, random w2”; 

c. “random w1, random w2”;

Then two requirements were set based on these three performance:

(a) b over c; 

This will verify the w1 reporting. There are 4~5 times throughput performance gain.
(b) a over b;
This will verify the w2 reporting. There are 20~50% throughput performance gain according to different simulation.

In this way, both w1 and w2 could be reliably tested. More reference will make the requirements too complicated and not suggested.

Proposal 3: Setting up “follow w1, random w2” in addition to “random w1, random w2” in the test metric to test w1 and w2 separately.

3   Conclusion
In this document, we discussed and verify current problems and the possible way forward for 8Tx PMI reporting. Following proposals are given:
Proposal 1: Utilize the complex-valued correlation matrix for 8-Tx PMI reporting test.

Proposal 2: Setting up the change rate of  according to those principles to ensure both PMI reporting gain and test coverage.

Proposal 3: Setting up “follow w1, random w2” in addition to “random w1, random w2” in the test metric to test w1 and w2 separately.
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