Page 452
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG5#85
R5-199426
Reno, Nevada, USA, 18th Nov 2019 – 22nd Nov 2019
Agenda item:
5.3.16.2
Source: 
Qualcomm Inc
Title:
Discussion on Test Points for Application Layer Throughput FMCS tests
Document for:
Agreement
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. This discussion paper is to select fixed reference measurement channel based test points from RAN4 spec 38.101-4 to be used for application layer throughput testing. The goal would be to agree on the proposed test points and identify the detail parameters for proper test case implementation.

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.
Henceforth, we discuss the FR1 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 FR1 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.

From each FR1 configuration (FDD vs TDD, 2Rx vs 4Rx, baseline receiver vs enhanced receiver), 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

2) Test case with fast fading scenario (picked test case with high doppler channel  
3) Test case with slow fading scenario (most common scenario with higher throughput requirements) with baseline receiver 

4) Test case with slow fading scenario (most common scenario with higher throughput requirements) with enhanced receiver

5) Test case with larger TBS 
6) As already discussed a static channel test point can be tested by using the test parameters defined in TS 38.521-4 TC 5.5.1.
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 FDD 2Rx Test points
	38.521-4 Reference
	Test num.
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
	Comment

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	5.2.2.1.1_1    2Rx FDD
	1-3
	R.PDSCH.1-4.1 FDD
	256AM, 0.82
	TDLA30-10
	2x2, ULA Low
	70
	25.6
	Large TBS

	5.2.2.1.1_1    2Rx FDD
	1-4
	R.PDSCH.1-2.1 FDD
	16QAM, 0.48
	TDLC300-100
	2x2, ULA Low
	30
	2
	High BLER

	5.2.2.1.1_1    2Rx FDD
	1-1
	R.PDSCH.1-1.1 FDD
	QPSK, 0.30
	TDLB100-400
	2x2, ULA Low
	70
	0.1
	High channel variation 

	5.2.2.1.1_1    2Rx FDD
	2-1
	R.PDSCH.1-3.1 FDD
	64QAM, 0.51
	TDLA30-10
	2x2, ULA Low
	70
	20.4
	High throughput

Baseline Rx

	5.2.2.1.1_1    2Rx FDD
	3-1
	R.PDSCH.1-2.2 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	2x2, ULA Medium
	70
	High throughput Enhanced Rx


Table 3-2 TDD 2Rx Test points
	38.521-4 Reference
	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
	Comment

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	5.2.2.2.1_1 2Rx TDD
	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	26.3
	Large TBS

	5.2.2.2.1_1 2Rx TDD
	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x2, ULA Low
	30
	2.5
	High BLER

	5.2.2.2.1_1 2Rx TDD
	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x2, ULA Low
	70
	-0.2
	High channel variation

	5.2.2.2.1_1 2Rx TDD
	2-1
	R.PDSCH.2-3.1 TDD
	40 / 30
	64QAM, 0.50
	FR1.30-1
	TDLA30-10
	2x2, ULA Low
	70
	20.8
	High throughput

Baseline Rx

	5.2.2.2.1_1 2Rx TDD
	3-1
	R.PDSCH.2-2.2 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	2x2, ULA Medium
	70
	19.0
	High throughput Enhanced Rx


Table 3-3 FDD 4Rx Test points
	38.521-4 Reference
	Test num.
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Reference channel
	Modulation format
	Propagation condition
	Correlation matrix and antenna configuration
	Reference value
	Comment

	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	5.2.3.1.1_1 4Rx FDD
	1-3
	R.PDSCH.1-4.1 FDD
	10 / 15
	256QAM, 0.82
	TDLA30-10
	2x4, ULA Low
	70
	22.0
	Large TBS

	5.2.3.1.1_1 4Rx FDD 
	1-4
	R.PDSCH.1-2.1 FDD
	10 / 15
	16QAM, 0.48
	TDLC300-100
	2x4, ULA Low
	30
	-0.6
	High BLER

	5.2.3.1.1_1 4Rx FDD
	1-1
	R.PDSCH.1-1.1 FDD
	10 / 15
	QPSK, 0.30
	TDLB100-400
	2x4, ULA Low
	70
	-2.6
	High channel variation

	5.2.3.1.1_1 4Rx FDD
	4-1
	R.PDSCH.1-2.4 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Low
	70
	16.6
	High throughput

Baseline Rx

	5.2.3.1.1_1 4Rx FDD 
	5-1
	R.PDSCH.1-2.3 FDD
	10 / 15
	16QAM, 0.48
	TDLA30-10
	4x4, ULA Medium A
	70
	23.3
	High throughput Enhanced Rx


Table 3-4 TDD 4Rx Test points
	38.521-4 Reference
	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
	Comment

	
	
	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	5.2.3.2.1_1 4Rx TDD
	1-3
	R.PDSCH.2-4.1 TDD
	40 / 30
	256QAM, 0.82
	FR1.30-1
	TDLA30-10
	2x4, ULA Low
	70
	22.5
	Large TBS

	5.2.3.2.1_1 4Rx TDD
	1-4
	R.PDSCH.2-2.1 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLC300-100
	2x4, ULA Low
	30
	-0.3
	High BLER

	5.2.3.2.1_1 4Rx TDD
	1-1
	R.PDSCH.2-1.1 TDD
	40 / 30
	QPSK, 0.30
	FR1.30-1A
	TDLB100-400
	2x4, ULA Low
	70
	-3.1
	High channel variation

	5.2.3.2.1_1 4Rx TDD
	4-1
	R.PDSCH.2-2.4 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Low
	70
	16.4
	High throughput

Baseline Rx

	5.2.3.2.1_1 4Rx TDD
	5-1
	R.PDSCH.2-2.3 TDD
	40 / 30
	16QAM, 0.48
	FR1.30-1
	TDLA30-10
	4x4, ULA Medium A
	70
	23.9
	High throughput Enhanced Rx


Table 3-5 FR1 Static Channel Test Point

	38.521-4 Reference
	Reference channel
	Bandwidth (MHz) / Subcarrier spacing (kHz)
	Modulation format and code rate
	TDD UL-DL pattern
	Propagation condition
	Reference value
	Comment

	
	
	
	
	
	
	Fraction of maximum throughput (%)
	SNR (dB)
	

	5.5.1
	As per tables in TS 38.521-4 clause 5.5.1.3 and test parmeter selection as per TS 38.521-4 5.5.1.3.1.
	Static/

Clean Channel
	85
	No external noise sources are applied
	Peak Throughput


4.
Conclusion
Proposal : Agree to include the test points listed in tables 3-1 thorugh 3-4 as a reference within a new Annex in TR 37.901-5. These test points can be appropriately referenced within the test cases and procedures being defined in Annex A of TR 37.901-5.
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