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1
Introduction
In last RAN4 meeting, companies are invited to evaluate the random precoding granularity with different options. The agreement for PMI 8TX TDD as list below:

· Single PMI test: random W1 wideband, random W2 wideband

· Multiple PMI test: The following options will be evaluated and discussed in RAN4 #63

· Option 1) random W1 wideband, random W2 subband 

· Option 2) random W1 wideband, random W2 wideband

· Option 3) random W1 subband, random W2 subband 

In this contribution, simulation results with different random precoding granularity are given; and based on the results，some conclusions are given for the random precoding setup for both of TDD and FDD PMI tests. 
2
Analysis
As analysis in [2], the random precoding granularity in frequency needs to be clarified for TDD PMI test cases. There are different options for the random precoding setup; companies maybe have applied different options in the previous simulation results. But [1] and [2] only present the problem for TDD, FDD PMI test also have the same situation. In order to avoid confusion in RAN4 spec and test procedures, we recommend that:

· Proposal 1: Make clear clarification in spec for random precoding granularity for both of FDD and TDD PMI test cases with CSI-RS.

For FDD PMI test cases, there are two options for random precoding granularity:
· Option 1) random wideband PMI

· Option 2) random subband PMI

FDD multi-PMI test

Figure 1 shows the relative throughput curves for FDD multiple PMI test with subband and wideband random precoding. And figure 2 gives the throughput gain compared to random precoding with option1 and option2 at the SNR points which around the test point (60% random PMI). In table 1 we summarize the TP ratios different random precoding granularities near the test SNR points. From the simulation results, we can see that the test point is located at a cross point (about 4.5 dB). Below this point, these two options have similar performance and over this point, option 2 with random subband precoding has a better throughput. Furthermore, we note that the precoding gain has a sharp decline with SNR increases over 4dB.
Conservative consideration, we propose that:
· Proposal 2: Keep current requirements for FDD PMI tests, and take wideband random precoding for both single and multiple PMI tests.
[image: image1.emf]-4 -2 0 2 4 6 8

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

SNR [dB]

Relative Throughput

FDD multi-PMI test 

Subband random precoding

Wideband random precoding

60% Relative TP

Follow PMI

 [image: image2.emf]3 3.5 4 4.5 5 5.5 6

1.1

1.2

1.3

1.4

1.5

1.6

1.7

1.8

1.9

SNR [dB]

Relative throughput ratio

FDD multi-PMI test

Subband random precoding

Wideband random precoding

test point


Figure 1: Relative TP Vs. SNR for FDD multi-PMI


Figure 2: Throughput Ratio vs. SNR 
                   








for FDD multi-PMI
	Table1 : TP ratios compared to random precoding for FDD PMI test

	SNR [dB]
	3
	3.5
	4.0
	4.5
	5.0
	5.5
	6.0

	Subband random precoding
	1.61
	1.66
	1.70
	1.58
	1.47
	1.30
	1.15

	Wideband random precoding
	1.57
	1.62
	1.66
	1.57
	1.49
	1.38
	1.28


TDD multi-PMI test
For TDD PMI tests, option 3 seems to be conflict with RAN1 spec and eNodeB precoding procedure. Considering alignment with RAN1 spec and the implementation feasibility of test equipments, we propose that:

· Proposal3: Only consider option 1 and option 2 for TDD PMI.
TP ratios and the throughputs with random precoding option1 and option2 are evaluated. From the simulation results, we can see that the throughput gain with these two options around the test point is similar. Furthermore, sub-band random PMI has a more sharp decline at low SNR region. In order to simplify test procedure, we recommend:
· Proposal4: take wideband random precoding for both single and multiple PMI tests of TDD mode.
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Figure 3: Relative TP vs. SNR for TDD multi-PMI


Figure 4: Throughput Ratio vs. SNR 

                   








for TDD multi-PMI
	Table2 : TP ratios compared to random precoding for TDD PMI test

	SNR [dB]
	-3
	-2.5
	-2.0
	-1.5
	-1.0
	-0.5
	0.0

	Subband random precoding
	6.9
	6.1
	5.2
	5.2
	5.3
	5.3
	5.0

	Wideband random precoding
	7.3
	6.6
	6.0
	5.7
	5.6
	5.3
	5.2


3 Conclusion
In this contribution, simulation results with different random precoding granularity are given; and based on the results, such proposals are given for the random precoding setup for both of TDD and FDD PMI tests:

· Proposal 1: Make clear clarification in spec for random precoding granularity for both of FDD and TDD PMI test cases with CSI-RS.

· Proposal 2: Keep current requirements for FDD PMI tests, and take wideband random precoding for both single and multiple PMI tests of FDD mode.
· Proposal3: Take wideband random precoding for both single and multiple PMI tests of TDD mode.
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