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1. Introduction
In this paper, we propose parameters related to NR PDSCH demodulation performance tests.
2. PDSCH Scheduling Type B
As per UE feature list, PDSCH scheduling Type B is mandatory for broadcast transmission. However, it is mandatory with capability for unicast transmission. Therefore, we propose the following.

Proposal 1: PDSCH demodulation performance tests for PDSCH scheduling Type B should be defined with lower priority compared to PDSCH scheduling Type A.
3. LTE-NR Coexistence Scenario
During the email discussion, below three options were proposed for defining LTE-NR coexistence scenario:
Option 1: PDSCH Type A, Start symbol (S): 3, Duration (L): 11

Option 2: PDSCH Type A, Start symbol (S): 3, Duration (L): 9

Option 3: PDSCH Type B, Start symbol (S): 5, Duration (L): 7
Between Option 1 and Option 2, Option 2 has 2 DMRS symbols while Option 1 has only 1 DMRS symbol for channel estimation. With 11 symbols long PDSCH, 1 DMRS symbol is not enough to achieve good channel estimation quality. Therefore, our preference is Option 1. Based on argument in Section 2 for PDSCH scheduling Type B, we propose the following.
Proposal 2: For LTE-NR coexistence scenario, define PDSCH demodulation performance test with PDSCH Type A, Start symbol (S): 3, Duration (L): 9.
4. Demodulation Requirements for FR2
Phase noise on UE side is implementation specific and could be different across companies. Therefore, we propose the following.
Proposal 3: For simulation purposes, do not model Rx phase noise. Add phase noise degradation in the implementation margin.
As per [1], we see a significant degradation in performance due to phase noise at 52GHz carrier frequency. Since the FR2 operating bands defined for release 15 do not exceed central frequency of 38.5GHz, we propose the following.

Proposal 4: Define band agnostic requirements for FR2 PDSCH demodulation performance based on phase noise degradation at 39GHz for release 15. 

Proposal 5: Define separate FR2 PDSCH demodulation performance requirements for 52GHz bands in future when those bands are added.

In simulation assumptions [2] from last meeting, there was no test for 64QAM Rank2. As per [1], extra degradation between 24GHz and 39GHz due to phase noise is 0.5-0.6dB for MCS17 (lowest MCS for 64QAM) Rank2 assuming 3GPP phase noise model 2 (worse than model 1). Therefore, we propose the following.
Proposal 6: Define FR2 PDSCH demodulation tests for 64QAM Rank2 at least for MCS17.

5. High Speed Train Scenario

For high speed train scenario, UE needs to accurately track the Doppler shift and variations in channel estimation. Therefore, we propose the following.
Proposal 7: For High Speed Train (HST) PDSCH demodulation performance tests using HST single tap model:

(a)  Define the test with MCS4, Rank 1

(b) Configure TRS with periodicity of 10ms. 
(c)  Configure 1 additional DMRS symbol.

(d) Configure 1 symbol PDCCH with REG Bundle Size 6.

6. Sustained Data Rate Tests

For SDR requirements, there were two options proposed for deriving MCS based on UE capabilities. Regardless of the approach, we need to define the limitations on MCS based on number of Rx and Rank so that SNR requirement is not too high, given Tx EVM limits. Therefore, we propose the following.
Proposal 8: Define a table with testable MCS limitation based on number of Rx and Rank for defining SDR requirements.

For SDR tests, UE needs to operate at peak throughput conditions. So, it needs good estimation of noise and phase noise. Therefore, we propose to keep the normal demodulation test configuration for DMRS and PTRS. In case of SDR tests, there is no retransmission, so we can use 8 HARQ processes for both FR1 and FR2 for all TDD configurations. Therefore, we propose the following.
Proposal 9: Use the following for defining SDR requirements:

(a) 1 additional DMRS for both FR1 and FR2.

(b) PTRS configuration: 1 port, per 2PRB in frequency domain, per symbol in time domain.
(c) Number of HARQ processes = 8 for both FR1 and FR2.

(d) Use 85% of peak throughput as test metric.

7. Dynamic TDD Configuration
In the past RAN4 meetings, it was agreed to define the PDSCH demodulation requirements based on semi-static TDD configuration because it is impossible to cover all possible dynamic TDD configurations. However, if RAN4 doesn’t define any test with dynamic TDD configuration and some UEs have undefined behavior with dynamic TDD configuration, it will be hard for base stations to configure dynamic TDD configuration in future even if future UEs support it properly. Therefore, we propose the following.

Proposal 10: Define at least one PDSCH demodulation performance test with dynamic TDD configuration.

8. Conclusions
This paper proposes parameters related to NR demodulation performance requirements. Following has been proposed:
Proposal 1: PDSCH demodulation performance tests for PDSCH scheduling Type B should be defined with lower priority compared to PDSCH scheduling Type A.

Proposal 2: For LTE-NR coexistence scenario, define PDSCH demodulation performance test with PDSCH Type A, Start symbol (S): 3, Duration (L): 9.

Proposal 3: For simulation purposes, do not model Rx phase noise. Add phase noise degradation in the implementation margin.

Proposal 4: Define band agnostic requirements for FR2 PDSCH demodulation performance based on phase noise degradation at 39GHz for release 15. 

Proposal 5: Define separate FR2 PDSCH demodulation performance requirements for 52GHz bands in future when those bands are added.

Proposal 6: Define FR2 PDSCH demodulation tests for 64QAM Rank2 at least for MCS17.

Proposal 7: For High Speed Train (HST) PDSCH demodulation performance tests using HST single tap model:

(a)  Define the test with MCS4, Rank 1

(b) Configure TRS with periodicity of 10ms. 

(c)  Configure 1 additional DMRS symbol.

(d) Configure 1 symbol PDCCH with REG Bundle Size 6.

Proposal 8: Define a table with testable MCS limitation based on number of Rx and Rank for defining SDR requirements.

Proposal 9: Use the following for defining SDR requirements:

(a) 1 additional DMRS for both FR1 and FR2.

(b) PTRS configuration: 1 port, per 2PRB in frequency domain, per symbol in time domain.
(c) Number of HARQ processes = 8 for both FR1 and FR2.

(d) Use 85% of peak throughput as test metric.

Proposal 10: Define at least one PDSCH demodulation performance test with dynamic TDD configuration.
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