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1. Introduction

At the RAN#84 meeting in June 2019[1] , a Study Item was approved concerning UE Application Layer Data Throughput Performance. The objective of this Study Item is to define test procedures to measure 5G NR UE data throughput performance at the application-layer. R5-199426and R5-199537 were accepted to include fixed reference measurement channel based test points from RAN4 spec 38.101-4 to be used for application layer throughput testing for different FR1 configurations. The goal of this discussion paper would be to agree on the proposed test points and identify the detail parameters for proper test case implementation for FR2. 
2. Discussion

One of the key agreed objectives of the 5G NR App Tput Study Item is to use existing fixed reference measurement channels scenarios already defined in core and test specifications to develop test procedures to measure 5G NR UE data throughput performance at the application-layer. The work plan for TR 37.901-5 already has a structure of tests defined based on such mapping to the test scenarios in TS 38.101-4 for FR2.
Henceforth, we discuss the FR2 FMCS test point selected from TS 38.101-4/TS 38.521-4 to be used within the application throughput test procedures defined in Annex A.2 of TR 37.901-5.
3.
Proposal

It is proposed to consider the following FR2 FMC test points from RAN4[2] as being a suitable set for measurement for UE Application Layer Data Throughput within TR 37.901-5 [1] Annex A.2.

For FR2 configuration, we have picked test points considering following criteria,

1) Test case with low fractional throughput requirement, to gauge application layer performance with UE operating at high ReTx regime/harq recombining
2) Test case with fast fading scenario (picked test case with high doppler channel)
3) Test case with slow fading scenario (picked test case with low doppler channel)
4) Test case with larger TBS 

Across the above test profiles, the objective is also to cover a range of doppler ranging from low to high in order to determine application layer throughput performance across a variety of signal-to-noise ratio levels.
Table 3-1 FR2 Test points
	38.521-4 Reference
	Test num.
	Reference channel
	Bandwidth (MHz)/Subcarrier spacing (kHz)

	Modulation format
	TDD UL-DL pattern
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
	Comment

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	7.2.2.2.1
	1-2
	R.PDSCH.5-2.1 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	30
	1.7
	Exercises HARQ Combining

	7.2.2.2.1
	2-2
	R.PDSCH.5-2.2 TDD
	100/120
	16QAM, 0.48
	FR2.120-1
	TDLA30-300
	2x2 ULA Low
	70
	14.4
	High doppler

	7.2.2.2.1
	2-6
	R.PDSCH.5-6.1 TDD
	100/120
	64QAM, 0.43
	FR2.120-2
	TDLA30-75
	2x2 ULA Low
	70
	18.6
	Large TBS, Low Doppler


4.
Conclusion
Proposal: Agree to include the test points listed in tables 3-1 within Annex A.2 to be used within the test procedures defined for FR2 FMCS based application layer throughput tests.
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