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Discussion 
1
Introduction 
In the RAN4#72 meeting, UE demodulation tests for 256QAM were discussed. No agreement was made but some open issues were mentioned. In this contribution, we provide our view and simulation results to clarify these open issues. The simulations were conducted based on the WF R4-145376.
2
Simulation Results and Discussions
For demodulation, the introduction of 256QAM mainly changes the way how UE determines the modulation level and transport block TB size (TBS) based on the modulation and coding scheme (MCS) signalled in downlink control information (DCI). However, it is not necessary to introduce new tests for all DCI formats or all transmission nodes (TMs). In our opinion, two tests, one for CRS-based TM and the other for DMRS-based TM, would be sufficient. 
To verify UE’s behaviour on reading the MCS information element in DCI for both codewords, we need at least one test with dual layer transmission. However, it would be risky to configure dual-layer 256QAM in DMRS-based transmission mode because additional DMRS overhead will increase the effective coderate and may consequently result an infeasible SNR requirement that is too high for a test. As a result, we prefer one test to be TM4 with dual layers and the other to be TM9 with single layer.

Proposal 1. Introduce one TM4 test with dual layers and one TM9 test with single layer for PDSCH demodulation.
As a result, we think it is redundant to introduce a TM2 test for 256QAM because that 1) TM4 is already a CRS-based TM and that 2) what is necessary to be tested in a single-layer case (correctly mapping the MCS to modulation and TBS) is already covered by a dual-layer case.
Proposal 2. It is not necessary to introduce a TM2 test for PDSCH demodulation.

In the following, we provide the simulation results for the dual-layer TM4 test and single-layer TM9 test based on the simulation assumptions in [1]. Real channel estimation and noise estimation is used in the simulation with TX EVM 3%. The goal is to identify the impact of the following options:
1) CFI: 1 or 2

2) Redundancy version: rv-A {0,0,1,2} or rv-B {0,1,2,3}

3) Propagation channel: EPA or EVA

2.1. Simulation results for TM4 test
Figures 1, 2 and 3 show the throughput results for MCS-21, 22 and 23, respectively. The black dashed line (no legend) represents the 70% throughput.
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Figure 1. Throughput performance for dual-layer TM4 with MCS-21.
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Figure 2. Throughput performance for dual-layer TM4 with MCS-22.
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Figure 3. Throughput performance for dual-layer TM4 with MCS-23.
From above figures, we draw some observations:

1) The required SNRs to achieve 70% throughput are at least 22, 23, and 24 dB for MCS-21, 22 and 23, respectively.
2) The required SNR is 2 dB less for CFI=1 than CFI=2 due to a lower effective coderate.

3) Rv-B generally outperforms rv-A, through the gap shrinks as SNR increases. If we focus on 70% throughput, rv-B is only slightly better than rv-A.
4) Generally, the throughput of EVA outperforms EPA at the region of throughput above 70%. But, at 70% throughput, the required SNR of the two channel types are not much different.

In our opinion, the required SNRs are already higher than 22 dB before adding any margin to accommodate the impairments. To avoid a too-high SNR requirement that is infeasible for test, it is better to minimize the required SNR at this stage by choosing a proper test configuration. Therefore, we prefer to use MCS-21 (or MCS-20, which is also 256QAM) and CFI=1. For other options, we slightly prefer the redundancy version {0,1,2,3} due to slightly lower SNR threshold. We do not have strong preference on the propagation channel (EVA or EPA) due to similar performance at 70% throughput. 
Proposal 3. In dual-layer TM4 PDSCH demodulation test, consider MCS-20 or MCS-21 with CFI=1 and redundancy version {0,1,2,3} to avoid a high required SNR.
2.2. Simulation results for TM9 test

Figures 4, 5 and 6 show the throughput results for MCS-23, 24 and 25, respectively. The black dashed line (no legend) represents the 70% throughput.
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Figure 4. Throughput performance for single-layer TM9 with MCS-23.
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Figure 5. Throughput performance for single-layer TM9 with MCS-24.
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Figure 6. Throughput performance for single-layer TM9 with MCS-25.

From above figures, we draw some observations:

1) The required SNRs to achieve 70% throughput are at least 18.5, 19, and 20 dB for MCS-23, 24 and 25, respectively.

2) The required SNR is 2 dB less for CFI=1 than CFI=2 due to a lower effective coderate.

3) Focusing on 70% throughput, rv-B is negligibly better than rv-A.
4) Focusing on 70% throughput, the required SNR of the two channel types (EPA and EVA) are not much different.

Similar to that in the previous section, it is better to avoid a high required SNR at this stage by choosing a proper test configuration. Therefore, we prefer to use MCS-22 (or other lower MCS under 256QAM, if necessary), CFI=1 and redundancy version {0,1,2,3}. We do not have strong preference on the propagation channel (EVA or EPA) due to similar performance. 

Proposal 4. In single-layer TM9 PDSCH demodulation test, consider the MCS-22 (or lower, if necessary) with CFI=1 and redundancy version {0,1,2,3} to avoid a high required SNR.

3
Summary 
In this contribution, we provide our views on the 256QAM PDSCH demodulation test as well as some simulation results based on the WF [1]. We proposes
Proposal 1. Introduce one TM4 test with dual layers and one TM9 test with single layer for PDSCH demodulation.

Proposal 2. It is not necessary to introduce a TM2 test for PDSCH demodulation.

Proposal 3. In dual-layer TM4 PDSCH demodulation test, consider MCS-20 or MCS-21 with CFI=1 and redundancy version {0,1,2,3} to avoid a high required SNR.

Proposal 4. In single-layer TM9 PDSCH demodulation test, consider the MCS-22 (or lower, if necessary) with CFI=1 and redundancy version {0,1,2,3} to avoid a high required SNR.
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