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1
Introduction
During RAN#50, the Study Item for UE Application Layer Data Throughput Perfomance was approved in [1]. This discussion paper provides input concerning the proposed E-UTRA/E-UTRAN FDD test cases to be used in evaluating UE Application Layer Data Throughput Performance.
2
E-UTRA/E-UTRAN FDD Test Cases
The E-UTRA/E-UTRAN FDD test cases listed in the following tables are considered to be in-line with the goals and objectives of the Study Item for UE Application Layer Data Throughput Perfomance. The test cases are a mix of downlink, uplink, and bi-directional data performance test cases using either FTP or UDP transfer protocols. The test cases have been based on Verizon Wireless LTE 3GPP Band 13 Data Throughput Test Plan [2] which is publicly available for download at https://www22.verizon.com/opendev/Forum/LTE_Document_Archives.aspx as part of the 700 MHz C-Block LTE Specifications. The physical layer aspects of the test cases are based on the performance test cases specified in TS 36.521-1 [3].
Downlink FTP Throughput
	Test
	Description

	Test 1
	Transmit diversity with low SNR

	Test 2
	Transmit diversity with fading per Test Number 1 in Table 8.2.1.2.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 3
	Transmit diversity with fading per Test Number 2 in Table 8.2.1.2.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 4
	Open loop spatial multiplexing with fading per Test Number 1 in Table 8.2.1.3.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 5
	Closed loop spatial multiplexing (single layer) with fading per Test Number 1 in Table 8.2.1.4.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 6
	Closed loop spatial multiplexing (single layer) with fading per Test Number 2 in Table 8.2.1.4.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 7
	Closed loop spatial multiplexing (two layers) with fading per Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 8
	Closed loop spatial multiplexing (two layers) with fading per Test Number 2 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 9
	Closed loop spatial multiplexing (two layers) with 64-QAM modulation and fading (based on Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing)

	Tests 10, 11, 12
	Closed loop spatial multiplexing (two layers) with fading per Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing with a 3 RB downlink allocation starting at RB 0, 18, and 48 for tests 10, 11, and 12, respectively.


Uplink FTP Throughput

	Test
	Description

	Test 1
	Transmit diversity with high signal strength/high SNR on the downlink signal. 16-QAM modulation on the uplink signal.

	Test 2
	Transmit diversity with low SNR on the downlink signal. QPSK modulation on the uplink signal.

	Tests 3, 4, 5
	Transmit diversity with high signal strength/high SNR on the downlink signal. 16-QAM modulation on the uplink signal with a 2 RB downlink allocation starting at RB 0, 24, and 48 for tests 3, 4, and 5, respectively.


Bidirectional FTP Throughput

	Test
	Description

	Test 1
	Closed loop spatial multiplexing (two layers) with 64-QAM modulation and fading (based on Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing). 16-QAM modulation on the uplink signal.

	Test 2
	Downlink closed loop spatial multiplexing (two layers) with fading per Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing. 16-QAM modulation on the uplink signal.

	Test 3
	Transmit diversity with low SNR on the downlink signal. QPSK modulation on the uplink signal.


Downlink UDP Throughput

	Test
	Description

	Test 1
	Transmit diversity with low SNR

	Test 2
	Transmit diversity with fading per Test Number 1 in Table 8.2.1.2.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 3
	Transmit diversity with fading per Test Number 2 in Table 8.2.1.2.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 4
	Open loop spatial multiplexing with fading per Test Number 1 in Table 8.2.1.3.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 5
	Closed loop spatial multiplexing (single layer) with fading per Test Number 1 in Table 8.2.1.4.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 6
	Closed loop spatial multiplexing (single layer) with fading per Test Number 2 in Table 8.2.1.4.1.3-2 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 7
	Closed loop spatial multiplexing (two layers) with fading per Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 8
	Closed loop spatial multiplexing (two layers) with fading per Test Number 2 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing

	Test 9
	Closed loop spatial multiplexing (two layers) with 64-QAM modulation and fading (based on Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing)

	Tests 10, 11, 12
	Closed loop spatial multiplexing (two layers) with fading per Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing with a 3 RB downlink allocation starting at RB 0, 18, and 48 for tests 10, 11, and 12, respectively.


Uplink UDP Throughput

	Test
	Description

	Test 1
	Transmit diversity with high signal strength/high SNR on the downlink signal. 16-QAM modulation on the uplink signal.

	Test 2
	Transmit diversity with low SNR on the downlink signal. QPSK modulation on the uplink signal.

	Tests 3, 4, 5
	Transmit diversity with high signal strength/high SNR on the downlink signal. 16-QAM modulation on the uplink signal with a 2 RB downlink allocation starting at RB 0, 24, and 48 for tests 3, 4, and 5, respectively.


Bidirectional UDP Throughput
	Test
	Description

	Test 1
	Closed loop spatial multiplexing (two layers) with 64-QAM modulation and fading (based on Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing). 16-QAM modulation on the uplink signal.

	Test 2
	Downlink closed loop spatial multiplexing (two layers) with fading per Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing. 16-QAM modulation on the uplink signal.

	Test 3
	Transmit diversity with low SNR on the downlink signal. QPSK modulation on the uplink signal.


Stress Test - FTP Throughput (Downlink)

	Test
	Description

	Test 1
	Downlink closed loop spatial multiplexing (two layers) with 64-QAM modulation  (based on Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing.

	Test 2
	Transmit diversity with low SNR on the downlink signal.


Stress Test - UDP Throughput
	Test
	Description

	Test 1
	Closed loop spatial multiplexing (two layers) with 64-QAM modulation and fading (based on Test Number 1 in Table 8.2.1.4.1.3-4 of 3GPP TS 36.521-1: Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification; Radio transmission and reception; Part 1: conformance testing). 16-QAM modulation on the uplink signal.

	Test 2
	Transmit diversity with low signal strength on the downlink signal. QPSK modulation on the uplink signal.


Downlink Power Sweep - UDP Throughput

	Downlink Signal Strength
	Description

	>= -80 dBm
	Open loop spatial multiplexing with fading.

	< -80 dBm
	Transmit diversity with fading.


3
Proposal

It is proposed to agree to the list of test cases from the tables in clause 2 as being suitable for UE Application Layer Data Throughput Performance test cases for E-UTRA/E-UTRAN FDD. The test cases specified would then be used as the baseline for the generation of a future text proposal for the test cases in TR 37.901 [4].
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