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1
Introduction
In TM6 PMI tests, the requirements are specified in terms of the relative increase in throughput when the transmitter is configured to follow UE PMI reports compared to the case when the transmitter is using random precoding [1]. The random precoder is updated in each TTI (1ms granularity). However the random precoding granularity in the frequency domain is not defined in the spec. 
In this contribution, we evaluate the performance using different precoding granularities and propose to clarify the random precoding granularity in the frequency domain based on our evaluation.
2
Evaluation results
In Rel 8/9 PMI tests, transmission mode 6 is used and the corresponding DCI format for PDSCH configuration is 1B [2]. For TM6, UE needs to know the PMI used by eNB in order to properly demodulate PDSCH. There are two ways for eNB to signal the used PMI to UE. One way is to let UE know that precoding is according to the latest PMI report on PUSCH. This method can be used for the follow PMI case in the multiple PMI tests for example. The other way is to signal the used PMI in DCI format 1B directly. However only one PMI can be signaled this way due to the limitation of DCI format 1B. For random PMI transmission, apparently the first method cannot be used and PMI used by eNB has to be signaled explicitly to UE.
Due to the ambiguity of random precoding in the frequency domain, the following scenarios are evaluated under the frame work of the multiple PMI test in 9.4.2.1.1 of [1].
1. One random PMI is generated every TTI and applied to the entire PDSCH.

2. One random PMI is generated every TTI for each subband of PDSCH. Only the PMI of the first subband is signaled and used by UE.

3. One random PMI is generated every TTI for each subband of the system bandwidth. All the subband PMIs are signaled and used by UE.

Note that the third scenario is not realistic because eNB has no way to signal all subband PMIs to UE, but it’s included here for reference. Figure 1 shows the throughput simulation with different PMI transmission schemes.
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Figure 1: Throughputs of following PMI and random PMI in the multiple PMI test
The throughput ratio, γ, is summarized in the following table.
	
	Random PMI scenario 1
	Random PMI scenario 2
	Random PMI scenario 3

	γ
	1.43
	1.67
	1.45


Random PMI scenario 1 and 3 have similar performance. Random PMI scenario 1 has a slightly smaller throughput ratio. Random PMI scenario 2 degrades the throughput performance significantly, making SNRrnd much larger (not shown in the figure) and therefore γ larger as well. The minimum throughput ratio requirement (1.2) can be met with comfortable margins in all scenarios.

As demonstrated by the difference of throughput ratios for scenario 1 and 2, clarification of the random PMI precoding granularity in the frequency domain is needed to ensure consistent test setup and expected test results. From the point of view of LTE operation, UE should be fully aware of the PMI used by eNB for TM6. Therefore it’s proposed to adopt random PMI scenario 1 for PMI tests using TM6.
3
Summary

Proposal 1: In 36.101, clarify the random PMI precoding granularity in the frequency domain as follows: 
For Rel 8/9 TS 36.101,
When the transmitter uses random precoding, for each PDSCH allocation a precoder is randomly generated and applied to the entire PDSCH.

For Rel 10/11 TS 36.101,
When the transmitter uses random precoding and TM6, for each PDSCH allocation a precoder is randomly generated and applied to the entire PDSCH.
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