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1  Introduction

The single and multiple PMI test for transmission mode 9 has been summarized in [2]. For TDD PMI test, the agreed way-forward is summarized in [3]: 
· Test point: [70%] of the maximum throughput with follow PMI is agreed

· RAN4 will also consider phase error for PMI tests.

· PMI requirements can be set as TBD for this meeting.

· MCS: 16QAM 1/2.

In this contribution, we discuss remaining details related to TDD PMI test and submit results related to single and multiple tests for TDD transmission mode 9.   

2 Selection of precoding granularity for random precoding 
Both single PMI and multiple PMI requirements for TDD (transmission mode 9 with 8 CSI-RS) are defined in terms of the 
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In the definition of γ, for PUSCH 3-1 single PMI and PUSCH 1-2 multiple PMI requirements,  
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 is the throughput measured at SNRfollow using random precoding, and 
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 the throughput measured at SNRfollow with precoders configured according to the UE reports. The precoding granularity is defined in table 7 of [1]. However it is not clear whether the same precoding granularity should be applied for both following PMI and random PMI test. 
In rel-8/9 test, due to the DCI format limitation, only one PMI can be signaled in the random PMI test for both single PMI and multiple PMI test. In eDL-MIMO CSI test, the random PMI granularity can be flexible due to UERS. Therefore it is necessary to clarify the random precoding granularity in both single PMI and multiple PMI test. 

Fig.1 shows the throughput curve comparing wideband random PMI versus subband random PMI in high correlation channel. In high SNR range, subband random precoding achieves better throughput due to higher spatial diversity. However in the low SNR region, beamforming gain dominates and wideband random PMI performs better. It should be noted that subband random PMI throughput degraded to zero much faster compared to wideband random PMI, which will results in a sudden throughput ratio gain, as shown in Fig. 2. Based on this observation, we propose that wideband random PMI should be used in both single and multiple PMI test. 
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Fig. 1. Throughput comparison of wideband random PMI versus subband random PMI
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Fig. 2 Throughput ratio over wideband random PMI versus subband random PMI for PUSCH 3-1

Proposal 1: Precoding granularity of 50RB should be used for random PMI in both single PMI and multiple PMI tests.  

3 Throughput requirement for single PMI and multiple PMI 
We simulate the throughput performance based on test parameters defined in Table 7 [2]. The result for single PMI is shown in Fig.3, and testing results are summarized in the table I.  The result for multiple PMI is shown in Fig. 4, and summarized in table II for relative throughput. The random PMI uses 50RB granularity as discussed in session 2. Both exhaustive search and separate W1 and W2 search are simulated. 
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Fig. 3 Single PMI test result

Table I Throughput ratio of single PMI test
	SNRfollow (Full Search)
	Throughput ratio (Full Search)
	SNRfollow (Separate  Search)
	Throughput ratio (Separate Search)

	-1.35dB
	5.45
	-0.2dB
	3.75
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 Fig. 4 Multiple PMI test result

Table II Throughput ratio of multiple PMI test
	SNRfollow (Full Search)
	Throughput ratio (Full Search)
	SNRfollow (Separate  Search)
	Throughput ratio (Separate Search)

	-1.25dB
	5.3
	-0.15dB
	3.75


In eDL-MIMO FDD test and also rel-8/9 PMI test, we observe higher precoding gain in multiple PMI test comparing to single PMI test. As a result, higher requirement for multiple PMI is specified compare to single PMI. In eDL-MIMO TDD test, there are two major differences comparing to FDD test. 

· High correlation channel model is used in TDD case. The same correlation matrix is applied to all the paths in the channel model, resulting in the same dominate direction no matter how frequency selective the channel is. 

· In multiple PMI test, W1 is still wideband report, which is the same as single PMI. 

Due to unique setting of eDL-MIMO TDD setting, we see very similar performance between single PMI and multiple PMI, as shown in Fig. 3 and Fig. 4.   

Proposal 2: Make requirements for TDD single PMI and TDD multiple PMI test the same
Proposal 3: Set the throughput ratio requirement for TDD single PMI and TDD multiple PMI tests to 3

4 Conclusion

In this contribution, we submit simulation results for PMI test for TDD. We clarify the precoding granularity for random PMI test. Relative throughput ratio is calculated for both single PMI and multiple PMI test. We propose

Proposal 1: Precoding granularity of 50RB should be used for random PMI test in both single PMI and multiple PMI tests.
Proposal 2: Make the requirement for TDD single PMI and TDD multiple PMI test the same
Proposal 3: Set the throughput ratio requirement for TDD single PMI and TDD multiple PMI tests to 3
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