3GPP TSG-RAN5 Meeting 90-e
R5-211083

R5-192227
Electronic Meeting, 22 Feb – 5 Mar, 2021
Agenda item:
5.3.2.17
Source: 
Qualcomm Inc 

Title: 
Input on fading crest factor margin for FR2 Demodulation test cases
Document for:
Discussion and Endorsement

1.
Introduction
This contribution provides input on action point AP#89e.23 which was raised to collect inputs on acceptable fading crest factor margin for FR2 Demod performance and CSI test cases. 
	AP#89e.23
	RF
	RF Provide input on acceptable clipping frequency due to fading and/or acceptable fading crest factor margin for FR2 Demod performance and CSI test cases
	Qualcomm
	R5-206168, R5-205702 RAN5#90e
	RAN5#90e
	Open


2.
Discussion

In [1] and [2], proposal was to consider the fading signal crest factor independently from signal PAPR. In our opinion the signal after the channel emulation should be considered to determine the overall margin available for computing the maximum testable SNR in FR2 system.
Proposal 1: Consider the faded signal (signal after channel emulation) crest factor for computing the maximum testable SNR in FR2 system.
Among the various FR2 PDSCH Demodulation and CSI reporting test cases in 38.521-4 spec, following scenarios were considered for the simulation. These scenarios correspond to the highest SNR requirement currently defined in the spec.
Table 7.2.2.2.1_1.4-2: Test Requirement for Rank 2 (FRC) 

	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	2-6
	R.PDSCH.5-6.1TDD
	100/120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	20.3


Table 7.2.2.2.1_2.4-1: Test Requirement for Rank 2 (FRC) for Enhanced Type 1 Receiver

	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)
	Modulation and code rate
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNRBB (dB)

	3-1
	R.PDSCH.5-5.1TDD
	100/120
	16QAM, 0.48
	FR2.120-2
	TDLA30-75
	2x2 ULA Med
	70
	20.7


3.
Simulation results
For the simulation, actual signal corresponding to the RAN4 defined scenarios was generated and the appropriate fading profile as specified in the requirement was applied. Simulations were run for 4*10^8 samples.

In the below figures, Hx denotes the actual RAN4 signal per Rx after fading is applied. The value in dB against each legend correspond to the computed PAPR for that signal and faded signal.
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Figure 1: CCDF of Test2-6 signal power and signal power after fading
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Figure 1: CCDF of Test3-1 (with MCS index changed from MCS 13 to MCS 17) signal power and signal power after fading

As seen in the figures, the max faded signal PAPR is 17.71 dB. We propose to use this value instead of separately considering signal and fading crest factor margin for the maximum testable SNR calculation in FR2 system for the currently defined RAN4 requirements.
Proposal 2: Use 17.71 dB as the overall backoff for maximum testable SNR calculation instead of separately considering signal and fading PAPR.
In order to further optimize the max testable SNR, a higher probability of saturation of faded signal can be considered. 

Observation 1: Consider a higher probability of saturation of faded signal (say 10^-6) to further optimize the maximum testable SNR.
4.
Conclusion

Proposal 1: Consider the faded signal (signal after channel emulation) crest factor for computing the achievable SNR in FR2 system.

Proposal 2: Use 17.71 dB as the overall backoff for maximum testable SNR calculation instead of separately considering signal and fading PAPR.

Observation 1: Consider a higher probability of saturation of faded signal (say 10^-6) to further optimize the maximum testable SNR.
5.

References
[1] R5-205702, On Fading Impact on CREST and Demod Testability Analysis, Rohde & Schwarz
[2] R5-206614, On the achievable SNR for FR2 demod and perf test cases, Anritsu
