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1. Introduction

In RAN4#72bis meeting, the demodulation requirement and test cases for 256QAM were summarized in two contributions [1] [2]. The initial simulation assumptions and open issues were given in these two papers. In this contribution, we provide the simulation results and proposals for 256QAM demodulation. 
2. Discussion
TM2

· Open issues:
· Whether or not to introduce TM2 test case;

· Confirm MCS order.

For CRS based demodulation with 256QAM, TM2 can be applied for 1-layer transmission in practical network. So we prefer to introduce TM2 test cases for 256QAM demodulation requirements. Based on the simulation parameters in contribution [1], figure 1 shows TM2 demodulation performance. 
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Figure 1 Normalized throughput for TM2 with different MCS
From figure 1, the normalized throughput with MCS 23&22 can reach 95% while MCS 25&24 can reach only about 80%. Considering the accuracy of UE demodulation and impairment margin of equipment, MCS 23&22 should be used for TM2 test.
Observation1: For TM2, the normalized throughput with MCS 25 for SF 1~ 9 and MCS 24 for SF 0 can not reach more than 90%.
Proposal1: If introduce TM2 test cases, MCS 23 for SF 1~ 9 and MCS 22 for SF 0 should be used.

TM4

· Open issues:

· Confirm MCS order;

· Confirm CFI value.

Since 256QAM demodulation performance is very sensitive to the transmission condition, the demodulation accuracy with TM4 2-layer will be impacted by interlayer interference. Figure 2 shows TM4 demodulation performance. From figure 2, although the lowest MCS order for 256QAM (MCS 20) and CFI value of 1 are used, the normalized throughput can not still reach 100%. Comparing the four simulation settings in figure 2, only the setting of MCS 20 and CFI =1 perform more than 90% of full throughput. Hence, MCS 20 for SF 0~9 and CFI =1 should be used for TM4 test.
Observarion2: For TM4, only the configuration with MCS 20 for SF 0~9 and CFI =1 can perform more than 90% of full throughput.

Proposal2: MCS 20 for SF 0~9 and CFI =1 should be used for TM4 test.
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Figure2 Normalized throughput for TM4 with different MCS and CFI
TM9

· Open issues:

· Confirm MCS order;

· Confirm CFI value;

· Decide the beam forming model and antenna correlation matrix.

Figure 3 shows the demodulation performance for TM9 with difference MCS orders and CFI values. From figure 3, the four simulation configurations can all reach or approach full throughput. For CFI value, the configuration with one PDCCH symbol for 256QAM is to improve PDSCH demodulation performance. This configuration is more suitable for TM4 2-layer test. In TM9 test, CFI =2 should be used. For MCS order, higher code rate can be selected. Therefore, MCS 24 for SF 0,1,4,6,9, MCS 23 for SF 2,3,7,8 and CFI =2 should be used for TM9 test.
Observation3: For TM9, the configuration with MCS 24 for SF 0,1,4,6,9, MCS 23 for SF 2,3,7,8 and CFI =2 can reach or approach full throughput.
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Figure3 Normalized throughput for TM9 with different MCS and CFI
In transmission mode 9, crossed polarization antenna configuration is extensively applied. As an important antenna configuration for TM9, the demodulation performance under XP antenna and high correlation configuration needs to be investigated through simulation. Figure 4 shows the demodulation performance under ULA low and XP high based on CFI=2. From this figure, it can be observed that the throughput curves under ULA low and XP high are close for the same MCS order. Thus, XP antenna and high correlation configuration can be used for TM9 test.
Observation4: For TM9, the demodulation performance under ULA low and XP high is similar.
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Figure 4 Demodulation performance for TM9
Propoasl3: The following configuration can be used for TM9 test: 
· MCS 24 for SF 0,1,4,6,9, MCS 23 for SF 2,3,7,8;

· CFI = 2;

· EPA5, XP antenna and high correlation configuration.

TDD demodulation test
For TDD, the same test configuration can be used for TM2, TM4 and TM9 test cases. According to the existing simulation assumptions [1], the main different parameter between FDD and TDD for 256QAM demodulation test is bandwidth. The bandwidth is 10MHz for FDD test and 20MHz for TDD test. TDD with 20MHz bandwidth has a little better demodulation performance due to lager transport block. But this is not impact the feasibility of TDD test cases using FDD configuration. Then, FDD test configuration is also applicable for TDD for 256QAM demodulation requirements.
3. Conclusion
In this contribution, we provide the simulation results for 256QAM demodulation based on the initial simulation assumptions [1]. And according to the simulation results, our observations and proposals can be summarized as following:
Observation1: For TM2, the normalized throughput with MCS 25 for SF 1~ 9 and MCS 24 for SF 0 can not reach more than 90%.

Observarion2: For TM4, only the configuration with MCS 20 for SF 0~9 and CFI =1 can perform more than 90% of full throughput.

Observation3: For TM9, the configuration with MCS 24 for SF 0,1,4,6,9, MCS 23 for SF 2,3,7,8 and CFI =2 can reach or approach full throughput.

Observation4: For TM9, the demodulation performance under ULA low and XP high is similar.
Proposal1: If introduce TM2 test cases, MCS 23 for SF 1~ 9 and MCS 22 for SF 0 should be used.
Proposal2: MCS 20 for SF 0~9 and CFI =1 should be used for TM4 test.

Propoasl3: The following configuration can be used for TM9 test: 
· MCS 24 for SF 0,1,4,6,9, MCS 23 for SF 2,3,7,8;

· CFI = 2;

· EPA5, XP antenna and high correlation configuration.
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