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Discussion 
1
Introduction 
In the RAN4#72b meeting, UE demodulation tests for 256QAM were discussed. Some agreements were made, but some open issues remained. In this contribution, we provide our view and simulation results for these open issues. The simulations were conducted generally based on R4-146654.
2
Simulation Results and Discussions
For demodulation, the introduction of 256QAM mainly changes the way how UE determines the modulation level and transport block size (TBS) based on the modulation and coding scheme (MCS) signalled in downlink control information (DCI). In previous RAN4 meeting, it had been agreed to introduce tests for TM4 and TM9 [1]. As a result, we think it is not necessary to introduce an additional TM2 test 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 1. 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 [2]. Real channel estimation and noise estimation are used in the simulation with TX EVM 3%. 
2.1. Simulation results for TM4 test
The remaining issues for dual-layer TM4 test are:

1) CFI: 1 or 2


2) RV sequences: 0012 or 0123


3) MCS: 20 or 21


4) Reporting mode: PUSCH 3-1 or PUSCH 1-2
Figures 1 and 2 show the throughput results for MCS-20 and 21, respectively. The green dashed line (no legend) represents the 70% throughput.
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Figure 1. Throughput performance for dual-layer TM4 with MCS-20.
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Figure 2. Throughput performance for dual-layer TM4 with MCS-21.
From above figures, we draw some observations:

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

2) RV sequences: 0123 generally outperforms 0012, though the gap shrinks as SNR increases. If we focus on 70% throughput, 0123 is only slightly better than 0012 (within 0.2 dB). If the SNR is going to be set at a lower throughput point, e.g., 60% or 50%, 0012 would be a better choice due to smoother throughput curves.

3) MCS: The required SNRs to achieve 70% throughput are at least 21.7 and 22.3 dB for MCS-20 and 21, respectively. There is a roughly 0.6 dB gap between these two MCSs. 

4) Reporting mode: PUSCH 1-2 could provide a slightly lower SNR threshold than PUSCH 3-1 at 70% throughput (within 0.3 dB). The gain of sub-band PMI reporting is small because there are only 2 available precoders in this 2-TX dual-layer link.
Regarding that the threshold will be then added with an SNR margin to accommodate the impairments. In our opinion, it is better to select proper options to avoid a too-high SNR threshold that is infeasible for test. Therefore, we prefer to use MCS-20 and CFI=1. We do not have strong preference on the RV sequence and the reporting mode due to similar performance at 70% throughput.
Proposal 2. In dual-layer TM4 PDSCH demodulation test, consider to use MCS-20 with CFI=1.
During previous meeting, a concern raised about the control channel capacity of CFI=1. When both DL DCI and UL DCI are transmitted with aggregation level 8, they will occupy total 72 REGs, which exceed maximum number of REGs that could provided by the first OFDM symbol in a 10 MHz bandwidth (50–7=43 REGs, where PCFICH needs 4 REGs and PHICH needs 3 REGs). In our opinion, it is feasible to use aggregation level 4 for both DL DCI and UL DCI in this test. For the capacity, the number of total required REGs is only 36, which is smaller than 43. For the performance, recalling that there is an existing test in 36.101 Section 8.4.1.2.1 on PDCCH with aggregation level 4, the minimum SNR requirement to achieve the 1% PDCCH missing rate is -0.6dB, which is far from the SNR considered in this test (usually higher than 10 dB.) We believe that a more than 10 dB margin is sufficient to make the PDCCH missing rate negligible.
2.2. Simulation results for TM9 test

The remaining issues for single-layer TM9 test are:


1) CFI: 1 or 2


2) RV sequences: 0012 or 0123


3) MCS: 23 or 24
Figures 3 and 4 show the throughput results for MCS-23 and 24, respectively. The green dashed line (no legend) represents the 70% throughput.
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Figure 3. Throughput performance for single-layer TM9 with MCS-23.
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Figure 4. Throughput performance for single-layer TM9 with MCS-24.

From above figures, we draw some observations:

1) CFI: CFI=1 leads to a 2 dB lower SNR threshold than CFI=2.

2) RV sequences: At 70% throughput, the throughput performance of 0123 and 0012 are almost the same.

3) MCS: The required SNRs are at least 18.5 and 19.5 dB for MCS-23 and 24, respectively. There is a roughly 1 dB gap between these two MCSs. 

Similar to 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-23 with CFI=1. We do not have strong preference on the RV sequences due to similar performance. 

Proposal 3. In single-layer TM9 PDSCH demodulation test, consider to use MCS-23 with CFI=1.

3
Summary 
In this contribution, we provide our views on the 256QAM PDSCH demodulation test as well as some simulation results based on [1] and [2]. We proposes
Proposal 1. It is not necessary to introduce a TM2 test for PDSCH demodulation.

Proposal 2. In dual-layer TM4 PDSCH demodulation test, consider to use MCS-20 with CFI=1.

Proposal 3. In single-layer TM9 PDSCH demodulation test, consider to use MCS-23 with CFI=1.
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