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Discussion
1. Introduction
In RAN4#62bis meeting, CSI requirement for eDL MIMO was discussed and the way forward was agreed [1]:
· PMI test setup for random PMI definition:

· 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, we show our simulation results according to the agreed way forward.
2. Simulation results
2.1. Simulation result for single PMI
The simulation assumption is based on [2]. As a measurement channel, 16QAM 1/2 is used according to the agreed way forward in RAN4#62 [3]. The throughput performances for both follow PMI and random PMI are illustrated in Figure 1. For the random PMI, single PMI for both W1 and W2 is randomly selected in the whole bandwidth in the simulation according to [1].
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Figure 1  Throughput performances for single PMI test
The throughput gain as a function of percentage of the maximum throughput with follow PMI is shown in Figure 2. Table 1 shows the throughput gain at 70% of maximum throughput with follow PMI and proposed value for .
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Figure 2  Throughput gain as a function of percentage of the maximum throughput with follow PMI
Table 1 Simulation results at 70% throughput and proposed value for single PMI test
	Throughput gain
	Random PMI throughput percentage to maximum throughput
	Proposed requirement value for 
	SNR

	7.8
	8.99%
	3.5
	-1.8 dB


2.2. Simulation result for multiple PMI

The simulation assumption is based on [2]. The throughput performances for both follow PMI and random PMI are illustrated in Figure 3. For the random PMI, the following three options are evaluated according to [1].
· Option 1) random W1 wideband, random W2 subband

· Option 2) random W1 wideband, random W2 wideband

· Option 3) random W1 subband, random W2 subband

From the simulation results, it can be observed that:

· Random PMI option 3 outperforms option 1 and option 2 in the SNR range larger than 1 dB.

· Random PMI option 3 shows worse performance than option 1 and option 2 in the SNR range less than 1 dB.

· The performance for Random PMI option 1 and option 2 are almost identical.
In the low SNR region, the gain from W1 is large. For option 1, once the best W1 is selected in the whole band, it will bring large gain. On the other hand the probability that the best W1 is selected in the whole band for option 3 is much less than that for option 1. Thus option 1 and 2 outperforms option3 in the low SNR region. However the gain from W1 approaches its upper limit with an increase in SNR. Hence sufficient gain can be obtained for option 3 even if the number of subband in which the best W1 is selected small.
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Figure 3  Throughput performances for multiple PMI test
The throughput gain as a function of percentage of the maximum throughput with follow PMI is shown in Figure 4. The throughput gain for option 3 is much higher than that for option 1 and option 2 at 70% of maximum throughput with follow PMI because the throughput for option 3 is too low at the corresponding SNR. Also, there is no reason that random PMI employ frequency granularity different from that for follow PMI. Hence option 1 should be used for random PMI.

Proposal: Frequency granularity for random PMI in multiple PMI test should be the same as that for follow PMI.

Table 2 shows the throughput gain at 70% of maximum throughput with follow PMI and proposed value for .
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Figure 4  Throughput gain as a function of percentage of the maximum throughput with follow PMI
Table 2  Simulation results at 70% throughput and proposed value for multiple PMI test
	Throughput gain
	Random PMI throughput percentage to maximum throughput
	Proposed requirement value for 
	SNR

	10.4
	6.81%
	3.5
	-2.4 dB


3. Conclusion

In this contribution, the simulation results and the proposed requirement values for eDL MIMO PMI requirements have been presented. It has also been proposed that:
Proposal: Frequency granularity for random PMI in multiple PMI test should be the same as that for follow PMI.
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