3GPP TSG-RAN5 Meeting #101	R5-237284
Chicago, USA, Nov 13-17, 2023
 
Agenda item:	5.3.13.9
Source: 	Qualcomm Inc 
Title: 	Updates to DL1024QAM simulation results
Document for:	Discussion and Endorsement

  
[bookmark: _Ref463014664]1.	Introduction
In [1] simulation results for newly introduced fading propagation model TDLD-5 for DL1024QAM PDSCH Demodulation test cases based on the requirements defined in [5]. Those simulation needed to run for a longer period of time to let the throughput values converge. In this paper, results based on the extended simulation time is presented. 
2.	Discussion
To recap, below is the procedure used to come up with the minimum test time for PDSCH throughput test cases.

1. Run the PDSCH simulations for an extended period of time at the SNR of interest for multiple seeds.
2. The minimum test time is determined by the time it took the throughput curve to settle within +/- 2% of the target throughput value across all seeds. 
3. If the throughput does not settle within the +/- 2% throughput limit within a reasonable amount of time for any seed, expand the threshold to +/- 3.5% of the target throughput value.
4. To account for the additional 1.5% throughput variation, determine from the Throughput vs SNR curve, what is the SNR delta corresponding to this 1.5 % throughput increase.
5. That SNR value is the added SNR uncertainty due to finite test time.
PDSCH simulations for all the defined DL1024QAM test cases in [4] were run.

Table 5.2.2.1.1.0-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-8
	R.PDSCH.1-17.1 FDD
	10 / 15
	1024QAM, 0.79
	TDLD30-5
	2x2, ULA Low
	70
	29.5



Table 5.2.2.1.1_3.4-1: Test Requirements for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-8
	R.PDSCH.1-17.1 FDD
	10 / 15
	1024QAM, 0.79
	TDLD30-5
	2x2, ULA Low
	70
	29.5+TT



Table 5.2.2.2.1.0-3: Minimum performance for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-12
	R.PDSCH.2-25.1 TDD
	40 / 30
	1024QAM, 0.79
	FR1.30-1
	TDLD30-5
	2x2, ULA Low
	70
	29.4



Table 5.2.2.2.1_3.4-1: Test requirement for Rank 1
	Test num.
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)

	1-12
	R.PDSCH.2-25.1 TDD
	40 / 30
	1024QAM, 0.79
	FR1.30-1
	TDLD30-5
	2x2, ULA Low
	70
	29.4+TT























Figure1: PDSCH Throughput Simulations for FDD 2Rx at 70% target throughput SNR, 30 seeds 
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Figure2: PDSCH Throughput Simulations for TDD 2Rx at 70% target throughput SNR, 30 seeds 
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Figure3: PDSCH Throughput Simulations for FDD 4Rx at 70% target throughput SNR, 30 seeds
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Figure3: PDSCH Throughput Simulations for TDD 4Rx at 70% target throughput SNR, 30 seeds
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Below is the summary of the throughput observed across 30 seeds for the 4 scenarios at their respective convergence point.

	Scenario
	Peak Tput (Mbps)
	70% of peak Tput (Mbps)
	+/- 2% of 70% Tput (Mbps)
	Highest Tput among seeds at convergence (Mbps)
	Lowest Tput among seeds at convergence (Mbps)

	FDD 2Rx Test 1-8
	51.6
	36.12
	36.8 - 35.4
	36.3
	35.3

	FDD 4Rx Test 1-8
	51.6
	36.12
	36.8 - 35.4
	36.8
	35.4

	TDD 2Rx Test 1-12
	156
	109.2
	111.4 - 107.0
	110.4
	107

	TDD 4Rx Test 1-12
	156
	109.2
	111.4 - 107.0
	111.3
	107



As seen from the Throughput plot and the summary, all the seeds converged within 2% of the target 70% throughput with max convergence of 70 seconds. 

Hence adopt minimum test time of 70 seconds for all the 4 scenarios. Since we did not have to expand the throughput convergence limit beyond 2%, no additional MU factor SNR uncertainty due to finite test time needed for these TDLD DL1024QAM cases. 
3.	Conclusion
Proposal 1: Adopt a minimum test time of 70 seconds for all 4 scenarios. SNR uncertainty due to finite test time for these cases = 0
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