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1. Introduction

In the last meeting, the introduction of TDD 8TX PMI test cases for 4RX UE was discussed and the agreements are as following [1].
· Simulate option 1 for low rank
· Further study for high rank  
This contribution provides simulation results for rank=1 and our further consideration on this issue.
2. Discussion 
2.1 PMI test for layer 1  
Simulation was run based on test configuration in 9.4.1.3.2 of 36.101. 8×4 and 8×2 configuration with 16QAM 1/2 and 64QAM 1/2 are simulated. Figure 1~4 show the simulation results.
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Figure 1 Throughput for 16QAM 1/2
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Figure 2 Gamma for 16QAM 1/2
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Figure 3 Throughput for 64QAM 1/2
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Figure 4 Gamma for 64QAM 1/2
The requirements for transmission mode 9 with 8 TX are specified in terms of the following throughput ratio, tfollow1,follow2 is 70% of the maximum throughput obtained at SNR​follow1,follow2 using the precoders configured according to the UE reports, and t​rnd1,rnd2 is the throughput measured at SNR​follow1,follow2 with random precoding.
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Based on above test metric, Table 1 summarizes the simulation results:
Table 1 Simulation results
	Antenna configuration
	16QAM 1/2
	64QAM 1/2

	
	SNR at 70%TP
	TP gain
	SNR at 70%TP
	TP gain

	8×2
	-2
	8
	
	

	8×4，4 RX PMI
	-4.8
	5
	-0.4
	4

	8×4，2 RX PMI
	-4.4
	5
	-0.4
	4


From the above simulation results, it can be found that both 16QAM and 64QAM can be used to verify PMI feedback performance. However, considering the diversity gain of 4RX UE, the probability of 64QAM will be increased, it is more realistic to test PMI feedback with 64QAM

Observation 1: it is more appropriate to use 64QAM for rank=1 PMI test.
2.2 PMI test for layer 2
As for 8x2 cases, rank=2 is also a common use case. Figure 5 shows the probability of rank 1 and rank 2 in the network according to our field data of 8x2 configuration. It can be seen that there is a high probability of layer 2 transmission. And it can be predicted that there will be higher probability of layer 2 transmission for 4RX UE due to its diversity gain. 
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Figure 5 Probability of rank 1 and rank 2 in the network
As for the MCS issue of two code-words, it is true that the MCS may be different between two code-words. But from our field data, the probability of same MCS is over 95%. So the rank=2 PMI may be tested with fixed MCS. And it is encouraged for companies to study the feasibility of layer 2 PMI test.
Observation 2: there will be high probability of layer 2 usage for 4RX.  
Proposal 1: it is encouraged for companies to study the feasibility of layer 2 PMI test. 
Proposal 2: it is proposed to introduce TDD 8TX PMI test for low rank (rank=1/rank=2).
3. Conclusion
This contribution discusses the introduction of TDD 8TX PMI test for low rank, the observations and proposals are:
Observation 1: it is more appropriate to use 64QAM for rank=1 PMI test.
Observation 2: there will be high probability of layer 2 usage for 4RX.  
Proposal 1: it is encouraged for companies to study the feasibility of layer 2 PMI test.
Proposal 2: it is proposed to introduce TDD 8TX PMI test for low rank (rank=1/rank=2).
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