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1. Introduction

In the last RAN4#60bis meeting, there was no agreement related to 8Tx PMI testing, as seen in [1]. However, some important discussion points were summarized in [1]. This is extracted here for information. 
· Randomization of principle channel direction:

· How to model?

· Do we need it for multiple-PMI tests?

· Test metric for the multiple-PMI test:

· Separate or joint testing of W1 and W2?

· Reference for random precoding?

· Random W1 & random W2

· Follow W1 & random W2 

· Fixed PMI for W1 and/or W2

· Random W1 & follow W2

· Test point definition for the single- and multiple-PMI tests?

· Common test point @ x% of Tran
· Actual SNR test point

In this contribution, we will provide some views on these remaining issues and help to progress the work  for 8Tx PMI reporting performance.
2. Discussion
2.1 Randomization of principle channel direction
In the last RAN4#60bis meeting, several contributions in [2] to [5] have presented the randomization schemes of principle channel direction. These are summarized below:
Option 1 [2]: 
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 would not change in whole test or change per 10000 TTIs. 
Option 2 [3]: 
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 is a integer with a uniform distribution between [0~31], and 
[image: image5.wmf]2

n

is a decimal number with a random distribution between [0~1]. The 
[image: image6.wmf]q

 updates per [500~1000ms] or keeps consistent during the test.
Option 3 [4]: Rotation rate of 2pi/500 rad per TTI is enough.

Option 4 [5]: 
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 is the value of 
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 at the k-th subframe, 
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 is the random innovation term and the parameter 
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 governs the correlation from one subframe to the next. The random variable 
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 is chosen from a given distribution, e.g. i.i.d biased Gaussian distribution 
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Option 5 [5]: 
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Option 6 [5]: 
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is a random start value with e.g. uniform distribution (
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is the PMI test duration in subframes and 
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N

is the total number of cycles of the codebook during PMI test.
For option 1 and option 2, variability of W1 selection couldn’t be verified with the consistent phase 
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. If 
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 changes per 10000 TTIs as option 1, the low update rate couldn’t allow all the precoding codewords to be selected during the test. If 
[image: image30.wmf]q

 changes per 500-1000 TTIs as option 2, abrupt change and higher update rate would cause the slight degradation in performance. 
For option 3, it demands the update rate of 2
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/500 per TTI for the random phase. This represents the principle channel direction rotates at a period of 
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 per 500 TTIs. Normally, the simulation length is more than 10000 subframes. So the channel direction changes 20 periods at least in simulation. But the channel direction doesn’t need to be repeated so many rotations and lower update rate should be a more sensible choice and more suitable for PMI test. 
For option 4 and option 5, they can make the change of principle channel direction in a completely random manner. But the phase of the last subframe needs to be known whenever the phase of the current subfame updates. And for option 5, all the codewords might not be swept with the random of 
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 in simulation time. 
For option 6, the 
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 based on a random initial phase updates with a low rate. In the total simulation, the principle channel direction rotates 
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 might be set to 1. Such randomization using option 6 is dependent on the initial phase 
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 and the change of principle channel direction is more predictable than option 4 and option 5. But option 6 can make all W1 codewords to be swept with equivalent probability. Hence, variability of W1 selection can be tested perfectly in this option and delay PMI can match the slowly changing channel. In addition, it is simpler because the phase of the last subframe doesn’t need to be known. Therefore, we propose to adopt option 6 as the randomization method of principle channel direction.

As above, we give the tentative simulation results for Single PMI using the high spatial correlation channels based on the current and option 6 respectively. Figure 1 shows the normalized throughout curves and Figure 2 shows the statistics of PMI reporting for W1. According to the simulation results we see that option 6 can potentially satisfy the 8Tx PMI tests for eDL-MIMO.
Proposal 1: Use option 6 [5] as the randomization method of principle channel direction and set 
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to 1.
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Figure 1 Relative throughput for 8Tx Single PMI
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Figure 2 PMI Statistics for W1


2.2 Test metric for Multiple PMI
Precoding gain is determined by the ratio of the reported PMI and the random PMI throughput. Though 8Tx dual codebook contains two components, actually the two components are treated as a whole and not used separately in practice. Moreover, existing PMI tests all considered the whole precoding performance. If 8Tx Multiple PMI tests would consider the precoding gain for one component of dual codebook, additional instructions would be required in the related specification, which can be more tedious to specify. And it is difficult that the precoding gain for 8Tx Multiple PMI test is compared with other PMI tests. Hence, 8Tx Multiple PMI reporting also uses jointly testing of component W1 and W2 as Single PMI reporting. So we propose the test metric:

[image: image41.wmf]2

,

1

2

,

1

,

rnd

rnd

follow

follow

ue

t

t

=

g


If jointly test for 8Tx Multiple PMI is accepted, the random principle direction channel is needed in order to guarantee all the codewords to be selected in high spatial correlation.
Proposal 2: Consider 
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 and the random principle direction channel for Multiple PMI.
2.3 Test point
Due to the large gain of 8Tx precoding, the test point at 60 % of the maximum throughput of the random PMI is no longer applicable for 8Tx PMI test. From the previous simulation results related to TDD PMI tests, we can configure 20% of the maximum throughput as the test point. At this corresponding SNR, the throughput of reported PMI doesn't reach maximum like 4Tx PMI test point. So we consider that test point 20% is feasible.
Proposal 3: We propose 20% of the maximum throughput of the random PMI as the test point. 
3. Conclusions

In this contribution, we further considered the remaining issues for 8Tx PMI reporting. Based on the analysis, we summarized such proposals:
Proposal 1: Use option 6 [5] as the randomization method of principle channel direction and set 
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Proposal 2: Consider 
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 and the random principle direction channel for Multiple PMI.
Proposal 3: We propose 20% of the maximum throughput of the random PMI as the test point.
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