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1. Introduction
In the last few RAN4 meetings, several discussions have taken place on PMI testing for eDL MIMO CSI reporting. From the discussions in the UE demod ad-hoc session [1] in the last RAN4 #60 BIS meeting, a new version of the framework for CSI reporting accuracy performance requirements on eDL MIMO [2] was agreed upon. In this contribution, simulation results on PMI testing for the FDD scenarios are provided.
2. Simulation Setup
Simulations are done for two different test scenarios.

· Single PMI (FDD): In this scenario, the modulation and code rate are set to QPSK and 1/3 respectively. Rank is restricted to 1 with full freedom in selecting any of the rank 1 precoders. The propagation channel is EPA5. We simulate this scenario using precoder reported and using random precoders. The test metric is the ratio of throughput obtained using precoder reported to the throughput using random precoders. The SNR at which we measure the ratio is the SNR required to obtain 60% maximum throughput using random precoding.
· Single PMI (FDD): In this scenario, the modulation and code rate are set to 16 QAM and 1/2 respectively. Rank is restricted to 1 with full freedom in selecting any of the rank 1 precoders. In this scenario, we report a PMI for every 6 PRB. The propagation channel is EVA5. We simulate this scenario using precoder reported and using random precoders. The test metric is the ratio of throughput obtained using precoder reported to the throughput using random precoders. The SNR at which we measure the ratio is the SNR required to obtain 60% maximum throughput using random precoding.
3. Single PMI Simulation Results (FDD)
In this section, we present simulation results for the single PMI scenario (FDD). Figure 1 plots the throughput obtained using reported PMI and using random precoding, and Table 1 shows those results.
The maximum throughput obtainable in this scenario is 3.1976 Mbps. 
The SNR at which throughput using random precoding reaches 60% of maximum throughput (= 1.9186 Mbps) is equal to -3.53 dB.

The throughput obtained using the reported PMI at SNR of -3.53 dB is 2.8126 Mbps. Hence, the ratio of throughput using reported PMI to the throughput using random precoding at SNR = -3.53 dB is equal to 2.8126/1.9186 = 1.466.
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Figure 1: Plot of Throughput vs SNR for Single PMI

Table 1: Results for single PMI
	SNR (dB)
	Throughput using 
reported PMI (Mbps)
	Throughput using 
random PMI (Mbps)
	Ratio of 
Throughputs

	-7
	0.9954
	0.8879
	1.121072193

	-6
	1.4732
	1.1713
	1.257747802

	-5
	2.3215
	1.4948
	1.553050575

	-4
	2.6775
	1.7679
	1.514508739

	-3
	2.9649
	2.0886
	1.419563344

	-2
	3.1104
	2.3834
	1.305026433

	-1
	3.1851
	2.6429
	1.20515343

	0
	3.1927
	2.852
	1.119460028

	1
	3.194
	2.9996
	1.064808641

	2
	3.1976
	3.0902
	1.034755032

	3
	3.1976
	3.1479
	1.015788303

	4
	3.1976
	3.1809
	1.005250086

	5
	3.1976
	3.1924
	1.001628869


4. Multiple PMI Simulation Results (FDD)

In this section, we present simulation results for the multiple PMI scenario (FDD). Figure 2 plots the throughput obtained using reported PMI and using random precoding, and Table 2 shows those results .
The maximum throughput obtainable in this scenario is 10.1112 Mbps. 

The SNR at which throughput using random precoding reaches 60% of maximum throughput (= 6.0667Mbps) is equal to 4.0016 dB.

The throughput obtained using the reported PMI at SNR of 4.0016 dB is 9.94075 Mbps. Hence, the ratio of throughput using reported PMI to the throughput using random precoding at SNR = 4.0016 dB is equal to 9.94075/6.0667 = 1.638576.
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Figure 2: Plot of Throughput vs SNR for Multiple PMI Scenario

Table 2: Results for Multiple PMI
	SNR (dB)
	Throughput using 
reported PMI (Mbps)
	Throughput using 
random PMI (Mbps)
	Ratio of 
Throughputs

	-5
	0.9822
	0.0267
	36.78651685

	-4
	2.4083
	0.2897
	8.313082499

	-3
	3.26938
	1.2768
	2.560604637

	-2
	3.94045
	2.4528
	1.606510926

	-1
	4.61899
	3.1459
	1.468257097

	0
	5.07222
	3.6985
	1.371426254

	1
	5.71363
	4.3429
	1.315625504

	2
	7.52112
	4.8609
	1.547269024

	3
	9.30102
	5.2277
	1.779180137

	4
	9.94047
	6.0643
	1.639178471

	5
	10.1003
	7.5497
	1.337841239

	6
	10.1112
	9.0385
	1.118681197

	7
	10.1112
	9.834
	1.028187919

	8
	10.1112
	10.0696
	1.004131247

	9
	10.1112
	10.1091
	1.000207734

	10
	10.1112
	10.1112
	1

	11
	10.1112
	10.1112
	1

	12
	10.1112
	10.1112
	1

	13
	10.1112
	10.1112
	1

	14
	10.1112
	10.1112
	1

	15
	10.1112
	10.1112
	1


5.  Conclusions

In this contribution, we presented simulation results on PMI testing for FDD under for both single and multiple PMI scenarios.  
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