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1  Introduction

The single and multiple PMI tests for transmission mode 9 have been summarized in [1, 2]. For FDD PMI test, “Interest companies are encouraged to submit throughput ratio (follow-PMI_TP/random-PMI_TP) curve based on new framework document to [finalise] the test point and requirement values in R4#61”. For TDD PMI test, there is no agreed way forward reached in [1]. 

In this contribution, we submit test results related to single and multiple tests for FDD transmission mode 9. We further discuss the remaining issues in TDD PMI test.  

2 Simulation results for FDD PMI test
The minimum performance requirements of PMI reporting are defined based on the precoding gain relative to random precoding in terms of throughput. The comparison is done at an SNR point, denoted by SNRrnd, where the random precoding throughput is 60% of the maximum throughput. In order to find SNRrnd, simulation needs to be done over a range of SNR as shown below.
The test parameters are defined in Table 7 [2]. The testing result for single PMI is shown in Fig.1. The testing results are summarized in the Table 1. The result for multiple PMI is shown in Fig. 2, and summarized in Table 2 for relative throughput. It has been observed that the throughput ratios are larger than Rel 8/9 in both single PMI and multiple PMI test, due to the higher beamforming gain of 4x2 configurations. 
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Fig. 1. Single PMI test result

Table 1: Throughput ratio of single PMI test
	60% of maximum throughput
	SNRrnd
	Throughput using single PMI feedback
	Throughput ratio

	1.92Mb/s
	-3 dB
	3.07 Mb/s
	1.6
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Fig. 2. Multiple PMI test result

Table 2: Throughput ratio of multiple PMI test

	60% of maximum throughput
	SNRrnd
	Throughput using multiple PMI feedback
	Throughput ratio

	6.066Mb/s
	4.15 dB
	9.65 Mb/s
	1.6


Proposal 1: A larger γ needs to be chosen carefully as the requirements for FDD PMI tests.
3 Remaining issues for TDD PMI test
3.1 Single PMI test 
For the single PMI test, there are two major opens captured in [1]: 
· Randomisation of principle channel direction modelling

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

· Common test point @ x% of Tran

· Actual SNR test point

In the single PMI test case where high correlation channel is used, the beamforming gain is much higher than rel-8/9. To avoid very low testing SNR point, we propose to user higher MCS, such as 64QAM with ½ coding rate, as shown in Fig. 3. 
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Fig. 3. Throughput curve with 64QAM transmission (CQI index 10)
Proposal 2: User higher MCS such as 64QAM 1/2 for the TDD single PMI test 

In release 8/9 test case, the comparison is done at an SNR point, denoted by SNRrnd, where the random precoding throughput is 60% of the maximum throughput. However, in the TDD, the throughput of adaptive W1 and W2 has saturated at an SNR many dBs less than SNRrnd. Therefore the test cannot fully verify the UE PMI selection capability using Rel 8/9 SNRrnd. It seems that we need to significantly lower the throughput percentage for SNRrnd , or redefine the target SNR point as SNRfollow where the follow PMI precoding throughput is about 80% of the maximum throughput. This makes sure the target SNR point can capture the interesting range. 

Proposal 3: Consider using a lower percentage of maximum throughput, such as 20% of the maximum throughput, to define SNRrnd . An alternative is to redefine the target SNR point as SNRfollow where follow PMI precoding throughput is 80% of the maximum throughput.
3.2. Multiple PMI test
For multiple PMI test, there are two major opens captured in [1]:
· 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
Since feedback mode 1-2 only defines W2 as multiple PMI, we think it is natural to test W2 only for multiple PMI test. In Fig. 4, we compare the throughput of difference random precoding reference using measurement channel defined in second column of Table A.4 [2]. When W1 is fixed at the main look direction in high correlation channel, adapting W2 shows good gain over random W2 selection.  On the other hand, if we choose random W1 and W2 as reference for random precoding, W1 gain will dominate the overall throughput gain, making it hard to test W2. 
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Fig. 4 Multiple PMI throughput in high correlation channel
Proposal 4: Use high correlation antenna and feedback mode 1-2 for the multiple PMI TDD test. The requirements are specified in terms of the ratio 
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 is the throughput obtained using fixed i1=1 and random W2 precoding, and 
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 is the throughput measured with fixed i1=1 and W2 precoders configured according to the UE PMI reports. 

Proposal 5: We propose to use the measurement channel defined in second column of Table A.4 [2] for multiple PMI test, and keep the definition of SNRrnd the same as Rel-8/9.  
4 Conclusion

In this contribution, we submit simulation results for PMI test for FDD. Relative throughput ratio is calculated for both single PMI and multiple PMI test.  We further discuss the remaining issues in TDD PMI test. We propose
Proposal 1: A higher throughput ratio needs to be chosen carefully for FDD PMI test

Proposal 2: User higher MCS such as 64QAM 1/2 for the TDD single PMI test 

Proposal 3: For single PMI test, consider using a lower percentage of maximum throughput, such as 20%, to define SNRrnd . An alternative is to define SNRrnd as the SNR point where follow PMI precoding throughput of 80% of maximum throughput.
Proposal 4: Use high correlation antenna and feedback mode 1-2 for the multiple PMI TDD test. The requirements are specified in terms of the ratio 
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 is the throughput measured with fixed i1=1 and W2 precoders configured according to the UE PMI reports. 

Proposal 5: We propose to use the measurement channel defined in second column of Table A.4 [2] for multiple PMI test, and keep the SNRrnd the same as Rel-8/9.  
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