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1. Introduction
In RAN4 #84 meeting, some concern was raised that the baseline rank2 advanced CSI test configuration defined with high corr channel and the reference test metric of randomizing only 2nd beam-related CSI may not be able to reliably identify incorrect UE implementation that always reports single beam, i.e., RPI=0. To address this issue, it was agreed to further investigate different options of test metric, MIMO correlation model, and MCS/Rank for advanced CSI to find the most suitable test configuration for advanced CSI PMI tests [1]. 
In this paper, we present the simulation result for advanced CSI based on the different options, and propose the alternative test configuration based on the simulation result.
2. Simulation Result
In [1], the following set of options were agreed for the advanced CSI simulation.
· Test metric:

· Option 1: Throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0. 

· Option 2: Throughput ratio between the followed Advanced PMI/RPI and randomized {i1,3, i2, RPI} with the Advanced CSI.  (Baseline)

· MIMO correlation matrix:

· Option 1: High correlation as existing in specs

· Option 2:  Medium spatial correlation
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· MCS and Rank:

· Option 1: 16QAM 1/2 Rank2 (Baseline)

· Option 2: 64QAM 1/2 Rank1

Figure 1 and 2 show the advanced CSI throughput result for rank1 64QAM ½ rate and rank2 16QAM ½ rate under the medium spatial correlation. At the SNR where 70% of the maximum throughput is acheved by beamforming based on UE report, rank2 test cases shows the gamma value of 1.3 and 2.3 for the test metric option 1 and 2, repsectively. Simiarly for rank1 test cases, it is shown that the gamme value of 1.25 and 2 can be achieved for the test metric option 1 and 2, respectively. 
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Figure 1. Advanced CSI rank2 in medium correlation channel (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio 
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Figure 2. Advanced CSI rank1 in medium correlation channel (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio

Figure 3 shows the advanced CSI throughput result for rank1 64QAM ½ rate in high correlation channel. While the relative throughput based on the test metric option 2 continues to give the gamma value of ~1.9 at the SNR achieving 70% of the maximum throughput for beamforming based on UE report, test metric option 1 gives little discriminability for the UE implementation that ignores the 2nd beam and always reports ip=0.

Observation 1. Test cases based on the medium correlation provides better distinguishability (larger gamma) for both test metric option 1 and 2.
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Figure 3. Advanced CSI rank1 in high correlation channel (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio
Lastly, Figure 4 and 5 show the advanced CSI throughput result for rank1 64QAM ½ rate and rank2 16QAM ½ rate under the medium spatial correlation, but without HARQ retransmission. Compared to Figure 1 and 2, it is seen that the lack of HARQ retransmission helps highlighting the adverse impact of the suboptimal 2nd beam selection. At the SNR achieving 70% of the maximum throughput for beamforming based on UE report, the rank2 test case without HARQ retransmission leads to the gamma value of 1.6 and ~30 for the test metric option 1 and 2, respectively. Similarly, rank1 test case without HARQ retransmission leads to the gamma value of 1.6 and 16 for the test metric option 1 and 2, respectively. 

Observation 2. Test cases without HARQ retransmission can provide better distinguishability (larger gamma) for both test metric option 1 and 2.
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Figure 2. Advanced CSI rank2 without HARQ retransmission in medium correlation channel (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio
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Figure 2. Advanced CSI rank1 without HARQ retransmission in medium correlation channel (a): absolute throughput for dual beam reporting, single beam reporting, and dual beam reporting with randomized i1,3, i2, and rpi, (b) relative throughput ratio

Given the test metric option 1 can detect an improper UE implementation that always ignores the 2nd beam in the CSI computation, combining test metric option 1 and medium correlation, together with no HARQ retransmission can be considered for the advanced codebook CSI test. Regarding the rank, both rank1 64QAM ½ rate and rank2 16QAM ½ rate cases lead to the comparable gamma value of 1.6 at the 70% maximum throughput point. Hence the rank2 baseline may continue to be used.

Proposal 1. To finalize the test config for advanced codebook CSI test as follows: 
·  Test metric:

· Throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0 
· MIMO correlation matrix:

· Medium spatial correlation
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· MCS and Rank:

· 16QAM 1/2 Rank2 (Baseline) + No HARQ retransmission
Proposal 2. To use the gamma value of 1.2 at the SNR achieving 70% of the maximum throughput when beamforming based on UE reporting
3. Conclusions

In this paper, we presented the simulation result for eFD-MIMO advanced CSI based on the additional simulation options agreed in the RAN4 #84 meeting. The proposals in this paper based on the simulation results are summarized as follows:

Observation 1. Test cases based on the medium correlation provides better distinguishability (larger gamma) for both test metric option 1 and 2.

Observation 2. Test cases without HARQ retransmission can provide better distinguishability (larger gamma) for both test metric option 1 and 2.

Proposal 1. To finalize the test config for advanced codebook CSI test as follows: 
·  Test metric:

· Throughput ratio between the followed Advanced PMI/RPI and followed Advanced PMI with fixed RPI=0 at the SNR achieving 70% of the maximum throughput when beamforming based on UE report
· MIMO correlation matrix:

· Medium spatial correlation
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· MCS and Rank:

· 16QAM 1/2 Rank2 (Baseline) + No HARQ retransmission

Proposal 2. To use the gamma value of 1.2 at the SNR achieving 70% of the maximum throughput when beamforming based on UE reporting
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