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1. Introduction
The latest demodulation performance spec has the test scenarios defined for PDSCH demodulation scenarios. This document provides simulation results for the TDD FR1 PDSCH scenarios for determining the minimum test time for each scenario. 
2. Discussion

2.1. Background
The PDSCH demodulation scenarios defined in the spec spans different channel bandwidth, SCS, MIMO config (2x2, 2x4, 4x4), Antenna correlation type (Low, med, high), number of layers, MCS and modulation types, Channel model (model type, delay profile, doppler frequency). 

As observed in LTE, the doppler frequency of the channel model typically has the largest impact to the minimum test time. 

Running simulations for all different types of parameters that could potentially impact min test time would be very time consuming. Therefore, we chose all the TDD FR1 PDSCH scenarios currently defined in the spec as a starting point for running simulations.
The method used to determine the minimum test time is as illustrated in the below figure. Due to the various parameters mentioned above, the throughput (sum of received payload over elapsed time) will initially vary quite a lot until it eventually settles down to within a range. The range for determining the min test time is chosen to be +/- 2% of the target throughput point.  
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Figure G.3.5-1: Simulation method to derive minimum test time

2.2. Simulations
Simulations for the TDD FR1 PDSCH scenarios were run as per the configuration defined in the 38.101-4 spec. Simulation time was fixed to 50 seconds for each test point. Each test case has been evaluated with 1-3 different seeds.
Table 2.2-1 Simulation result summary for TDD FR1 scenarios
	Spec Section#
	Spec Test#
	CHBW/ SCS
	MIMO
	PDSCH type and MCS
	Number of layer
	Channel Model
	TDD Configuration
	Time to reach target tput +/- 2% (seconds)

	5.2.2.2.1
	1-1
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-B 100ns, 400 Hz
	1
	< 1 

	5.2.3.2.1
	1-1
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-B 100ns, 400 Hz
	1
	<1 

	5.2.2.2.1
	1-2
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-C 300ns, 100 Hz
	1
	<2 

	5.2.3.2.1
	1-2
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-C 300ns, 100 Hz
	1
	2.2

	5.2.2.2.1
	1-3
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, 256QAM MCS 24
	1 Layer
	TDL-A 30ns, 10Hz
	1
	16

	5.2.3.2.1
	1-3
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, 256QAM MCS 24
	1 Layer
	TDL-A 30ns, 10Hz
	1
	22

	5.2.2.2.2
	1-1
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	TDL-C 300ns, 100 Hz
	1
	2

	5.2.3.2.2
	1-1
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	2 Layers
	TDL-C 300ns, 100 Hz
	1
	4

	5.2.2.2.1
	2-1
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, 64QAM MCS 19
	2 Layers
	TDL-A 30ns, 10Hz
	1
	18

	5.2.3.2.1
	2-1
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, 64QAM MCS 19
	2 Layers
	TDL-A 30ns, 10Hz
	1
	22

	5.2.3.2.1
	3-1
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	3 Layers
	TDL-A 30ns, 10Hz
	1
	20

	5.2.3.2.1
	4-1
	40MHz/30kHz
	4Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	4 Layers
	TDL-A 30ns, 10Hz
	1
	20

	5.2.2.2.1
	2-2
	40MHz/30kHz
	2Tx 2Rx ULA Med
	Type A, 16QAM MCS 13
	2 Layers
	TDL-A 30ns, 10Hz
	1
	18

	5.2.3.2.1
	3-2
	40MHz/30kHz
	4Tx 4RX ULA Med A
	Type A, 16QAM MCS 13
	3 Layers
	TDL-A 30ns, 10Hz
	1
	20

	5.2.2.2.1
	1-4
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	TDL-C 300ns, 100 Hz
	1
	8

	5.2.3.2.1
	1-4
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, 16QAM MCS 13
	1 Layer
	TDL-C 300ns, 100 Hz
	1
	8

	5.2.2.2.1
	1-5
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-A 30ns, 10Hz
	2
	20

	5.2.3.2.1
	1-5
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-A 30ns, 10Hz
	2
	22

	5.2.2.2.1
	1-6
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-A 30ns, 10Hz
	3
	20

	5.2.3.2.1
	1-6
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, QPSK MCS 4
	1 Layer
	TDL-A 30ns, 10Hz
	3
	18

	5.2.2.2.3
	1-1
	40MHz/30kHz
	2Tx 2Rx ULA Low
	Type B, QPSK, MCS 4
	1 Layer
	TDL-A 30ns, 10Hz
	1
	20

	5.2.3.2.3
	1-1
	40MHz/30kHz
	2Tx 4Rx ULA Low
	Type B, QPSK, MCS 4
	1 Layer
	TDL-A 30ns, 10Hz
	1
	20

	5.2.2.2.1
	2-3
	20MHz/30kHz
	2Tx 2Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	TDL-A 30ns, 10Hz
	1
	16

	5.2.3.2.1
	2-2
	20MHz/30kHz
	2Tx 4Rx ULA Low
	Type A, 64QAM, MCS 19
	2 Layers
	TDL-A 30ns, 10Hz
	1
	20


2.3. Summary
The last column of table 2.2-1 provides the time it took for the throughput to fall within the target tput +/- 2%. It is observed that max time needed for 10Hz doppler scenarios is 22 sec. 100Hz scenarios needed max time of 8 sec and 400Hz needed < 1sec.
Increasing the number of seeds would provide results with higher confidence. Buffer time could be added to each scenario so as to use that as a working assumption for the min test time until more results with larger number of seeds are provided.
Simulations were not run for FDD scenarios. For FDD cases, since the PDSCH allocation slots are more than TDD case, the minimum test time could potentially be scaled down according to the increase in the number of DL slots in FDD w.r.t TDD. Such analysis is FFS.
Min test time analysis for PDCCH scenarios will be provided in upcoming meetings.

Proposal1: Set the min test time of 45 seconds for 10Hz scenarios, 20 sec for 100Hz scenarios and 10sec for 400Hz scenarios as a working assumption for the TDD FR1 PDSCH scenarios currently defined in the 38.521-4 spec.
3. Conclusions

Proposal1: Set the min test time of 45 seconds for 10Hz scenarios, 20 sec for 100Hz scenarios and 10sec for 400Hz scenarios as a working assumption for the TDD FR1 PDSCH scenarios currently defined in the 38.521-4 spec.
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