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1. Introduction
In RAN4 #72bis, PUSCH 3-2 test methodologies were confirmed with following agreements. 
· PUSCH 3-2 over PUSCH 3-1 for TM6, TAE = [0, 65ns, 0, 65ns]   

· With Full Band scheduling for PUSCH 3-2 and PUSCH 3-1

· 4x2 EVA 5, ULA Low.  

· Test points will be selected at SNR < 10 dB.

· Throughput ratio should ensure sufficient implementation margin based on company contributions

· PUSCH 3-2 over PUSCH 1-2 for TM9, TAE = [0, 0, 0, 0]

· With best sub-band (PUSCH 3-2) over random sub-band scheduling (PUSCH 1-2)

· 4x2 EVA 5, XP High.

Also, CR [2] was agreed to introduce PUSCH 3-2 test. In this contribution, we will provide simulation results to finalize test points and performance requirement number. 
2. Simulation results
According to the agreement in [1], UE’s proper implementation of PUSCH 3-2 CSI feedback is verified by combination of two test cases. 
· PUSCH 3-2 over PUSCH 3-1 for TM6 with full band scheduling to verify subband PMI feedback

· PUSCH 3-2 over PUSCH 1-2 for TM9 with subband scheduling to verify subband CQI feedback

2.1. PUSCH 3-2 over PUSCH 3-1
In this test, PDSCH throughput is compared between PUSCH 3-2 CSI feedback and PUSCH 3-1 CSI feedback. PDSCH is transmitted with full PRB allocation and precoding is selected at eNB according to UE’s PMI feedback. For PUSCH 3-2, subband PMI is used while wideband PMI is used for PUSC 3-1. MCS is selected at eNB according to WB CQI feedback from UE. 
Figure 1 shows simulation results for both FDD and TDD. Figure 2 is throughput ratio of PUSCH 3-2 over PUSCH 3-1. In last meeting, it was agreed to define test point at CINR<10dB to avoid CQI misalignment issue in high CQI region. From the simulation result, we can see that throughput ratio is larger than 1.2 when CINR is lower than 5dB. Considering that this test is to verify subband PMI selection function of UE that is independent of operating CINR, it would be sufficient to define one test point. 
Proposal 1. For PUSCH 3-2 vs PUSCH 3-1 test, define one test point at CINR 0/1 dB with throughput ratio threshold of 1.1. 
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Figure 1. Simulation results for PUSCH 3-2 vs PUSCH 3-1 test
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Figure 2. Throughput ratio of PUSCH 3-2 over PUSCH 3-1
2.2. PUSCH 3-2 vs PUSCH 1-2

In this test, PDSCH throughput is compared between PUSCH 3-2 and PUSCH 1-2 while subband PMI is applied for precoding in both CSI modes. In PUSCH 3-2, best subband is selected for PDSCH scheduling according to subband CQI feedback and MCS is chosen according to subband CQI of selected subband. In PUSCH 1-2, subband for PDSCH transmission is randomly selected and MCS is chosen based on wideband CQI. Figure 3 and 4 show simulation results for PUSCH 3-2 vs PUSCH 1-2 test. Propagation channel is EVA5 4x2 cross-polarized high correlation channel with beam steering. 
For test point, we should avoid CINR higher than 10dB since throughput of PUSCH 3-2 mode starts to saturate and thus throughput ratio decreases. In low CINR, throughput ratio increases since throughput of PUSCH 3-1 mode becomes too small. Since generic CQI feedback performance was verified in existing TM9 CQI test already, it would be sufficient to define one test point. 
Proposal 2. For PUSCH 3-2 vs PUSCH 1-2 test, define one test point at CINR 6/7 dB with throughput ratio threshold of 1.15. 
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Figure 3. Simulation results for PUSCH 3-2 vs PUSCH 1-2 test
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Figure 4. Throughput ratio of PUSCH 3-2 over PUSCH 1-2
3. Conclusions

We provided simulation results to finalize test points and performance requirement numbers. Our proposals are

Proposal 1. For PUSCH 3-2 vs PUSCH 3-1 test, define one test point at CINR 0/1 dB with throughput ratio threshold of 1.1. 

Proposal 2. For PUSCH 3-2 vs PUSCH 1-2 test, define one test point at CINR 6/7 dB with throughput ratio threshold of 1.15. 
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