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1
Introduction
In the RAN4#58 Taipei meeting, performance verification test cases for CSI 2-x reporting modes were agreed and introduced [1] and [2], in which only a tentative requirement for the PUSCH 2-0 reporting test has been reached. Remaining TBDs still yet to be resolved in the other three tests are:
PUCCH 2-0 CQI reporting accuracy test
· Relative throughput requirement () in Test 1 and Test 2

PUCCH 2-1 Single PMI reporting accuracy test

· Verification point 
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· Relative throughput requirement () in Test 1
PUSCH 2-2 Multiple PMI reporting accuracy test

· Verification point 
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· Relative throughput requirement () in Test 1
In this contribution, we provide simulation results and recommend settings to finalise the above remaining open questions.
2
Simulation Results
2.1
PUCCH 2-0 UE-selected subband CQI reporting
Throughput ratio results of PUCCH 2-0 reporting across a wide range of SNR levels are depicted in Figure 1 according to the test setup detailed in [1]. Based on the observed result, a relative throughput requirement of = 1.2 could be adopted for the agreed SNR test levels (8dB and 13dB), with allowance for a reasonable implementation margin.
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Figure 1: PUCCH 2-0 throughput ratio performance in the 2-Tap full correlation channel
Proposal 1: It is recommended a relative throughput requirement of  to be defined for both Test 1 and Test 2 of PUCCH 2-0 CQI reporting accuracy test.

2.2
PUCCH 2-1 Single-PMI
Throughput ratio results of PUCCH 2-1 for single PMI reporting according to test setup in [2] are depicted in Figure 2 for a range of different percentage of max throughput with random PMI is applied on a randomly selected full-size subband in set S. Based on the observed result; the verification point could be set between 40% and 60%. To take into account the effect of the HARQ-knee (often occurs at 50% max throughput) which causes difficulty in finding the accurate verification point during SNR sweeping, it is preferable to set the verification point @ 60%. At this verification point, a relative throughput requirement of = 1.25 could be adopted with allowance for a reasonable implementation margin.
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Figure 2: PUCCH 2-1 single PMI throughput ratio in EVA5 low correlation channel

Proposal 2: It is recommended the verification point to be set at 60% and a relative throughput requirement of  to be defined for the PUCCH 2-1 Single-PMI test.
2.3
PUSCH 2-2 Multiple-PMI
Throughput ratio results of PUCCH 2-2 for multiple PMI reporting according to test setup in [2] are depicted in Figure 3. Based on the observed result, the verification point could be set between 30% and 60%. For the same reason as pointed out in the PUCCH 2-1 test, it is preferable to set the verification point @ 60%. At this verification point, a relative throughput requirement of = 1.3 could be adopted with allowance for a reasonable implementation margin.
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Figure 3: PUSCH 2-2 multiple PMI throughput ratio in EVA5 low correlation channel
Proposal 3: It is recommended the verification point to be set at 60% and a relative throughput requirement of  to be defined for the PUCCH 2-1 Multiple-PMI test.
3
Conclusions

In this contribution we provided simulation results to finalise the remaining test settings for PUCCH 2-0 CQI reporting, PUCCH 2-1 single-PMI and PUSCH 2-2 multiple-PMI reporting modes. Based on the observed results, we propose the following:
Proposal 1:
It is recommended a relative throughput requirement of  to be defined for both Test 1 and Test 2 of PUCCH 2-0 CQI reporting accuracy test.
Proposal 2:
It is recommended the verification point to be set at 60% and a relative throughput requirement of  to be defined for the PUCCH 2-1 Single-PMI test.
Proposal 3: It is recommended the verification point to be set at 60% and a relative throughput requirement of  to be defined for the PUSCH 2-2 Multiple-PMI test.
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