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1
Introduction
During RAN#50, the Study Item for UE Application Layer Data Throughput Perfomance was approved in [1]. This document provides discussion and text proposal for the basic E-UTRA/E-UTRAN FDD test procedures for TR 37.901 [2].
2
Summary
The EUTRA/E-UTRAN FDD test procedures listed in the following text proposal are considered to be in-line with the goals and objectives of the Study Item for UE Application Layer Data Throughput Perfomance. The test procedures are a mix of downlink and uplink data performance test procedures using either FTP or UDP transfer protocols, which taking the same approach for UTRA/UTRAN test procedures discussed in [3]. The test procedures are based on the performance test cases for LTE specified in TS 36.521-1 [4] with the appropriate modifications to align with the practical environment and address the purpose of UE Application Layer Data Throughput Performance. The general test parameters listed in Table 1 are selected based on the following technical backgrounds:
· Transmission mode: the test procedures shall apply for all possible transmition modes to cover the general LTE network operations, e.g. SIMO, Transmit Diversity, Open loop MIMO and Closed loop MIMO.
· Fading model: an initial set common fading models can be selected from the existence models for LTE specified in TS 36.521-1  [4] to ensure the test purposes. It it noted that static fading model is strongly required for evaluate the UE basic performance.
· Signal-Noise-Ratio (SNR): it is proposed to verified throughput in good, normal and bad conditions with the corresponding SNR values of 0dB, 10dB and 20dB. Note that those SNR values can be discussed further or employed values defined in TS 36.521-1  [4].
· MIMO correlation: mid correlation shall be taken into account in addition to low correlation to address the perfomance in the practical environtments.
Table 2.1.1: Test conditions and parameters for EUTRA/E-UTRAN FDD test procedures
	Basic conditions
	Downlink
	Uplink

	Transmission mode
	SIMO, Transmit Diversity, Open loop MIMO, Closed loop MIMO
	SIMO

	Fading model
	Static, EVA5, ETU70, ETU300
	Static

	Signal-Noise-Ratio
	0dB, 10dB, 20dB
(∞ for Static fading model)
	∞

	MIMO correlation
	0(Low), 0.5(Mid)
	N/A


3
Proposal

It is proposed to consider the following text proposal as being a suitable starting point for the technical content for UE Application Layer Data Throughput Performance test procedures for E-UTRA/E-UTRAN FDD. 
4
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A.3
UE Application Layer Data Throughput Performance Test Procedures for E-UTRA/E-UTRAN – Tethered
A.3.1
General
The propagation conditions are specified in Annex B of TS 36.521-1 [xx] and the Down link Physical channels are specified in Annex C TS 36.521-1 [xx]. Unless stated otherwise, DL power control is OFF.

The common RF test conditions of Performance requirements are defined in clause A.3 of TS 36.121-1 [xx], and each test conditions in clause 9 should refer to clause A.5 of TS 36.521-1 [xx]. Individual test conditions are defined in the paragraph of each test.

All throughput measurements in Annex A.3 shall be performed according to the following general rules:

-
The measured UE Application Layer Throughput, T, is defined as the the number of useful bits per unit of time forwarded by the network from a certain source address to a certain destination, excluding protocol overhead and retransmitted data packets.

-
Minimum test time is necessary for both static and multipath fading profiles to ensure stabalization of the FTP or UDP Application throughput.  The following table provides statistical accuracy and simplifies the process by breaking it down into Static and faded profiles where the faded profile duration is sufficient for all faded standard fade models.

Table A.3.1-1: Transfer Duration Times

	Profile
	Minimum Test Time

	Static
	60s

	Faded (EVA5, ETU70,  ETU300)
	164s


-
FTP file size shall be selected according to the test purpose and  receive design to meet the minimum test times.

-
UDP blast duration shall be selected to meet the minimum test times using a sufficient rate to prevent physical layer DTX based upon the UE Category.

The performance characteristics for a particular UE will be determined by all possible LTE transmition modes, i.e. SIMO, Transmit Diversity, Open loop MIMO and Closed loop MIMO. Results shall be recorded for the following sections which characterize the UE performance across a variety of application layer scenarios utilizing both FTP and UDP protocols.

-
FTP Downlink Performance
-
UDP Downlink Performance

-
FTP Uplink Performance

-
UDP Uplink Performance

The recorded UE throughput for the FTP and UPD Downlink and Uplink Performance test procedures shall be based upon the simple average of 5 transfers for each test condition. 
Unless otherwise stated, the UE output power for the tests shall be greater than –10 dBm.  
A.3.2
FTP Downlink Performance
A.3.2.1
Definition
The test procedures in the following sections define the FTP Downlink Performance tests.  These tests are independent of the UE Category.
The requirements and this test apply to Release 8 and later releases for all types of the FDD UE.
A.3.2.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.
A.3.2.3
Test Parameters

Test parameters are defined in Table A.3.2.3-1 and A.3.2.3-2.
Table A.3.2.3-1: Test Parameters for FTP Downlink Testing
	Parameter
	Unit
	Value 

	Downlink power allocation
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Table A.3.2.3-2: Test points
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	SNR
	0 dB, 10 dB, 20 dB (∞ for Static)

	Test pramaters for each bandwidth and SNR

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A

	2
	EVA5
	Low

	3
	ETU70
	Low

	4
	ETU300
	Low

	5
	EVA5
	Mid

	6
	ETU70
	Mid

	7
	ETU300
	Mid


A.3.2.4
Test Description
A.3.2.4.1
Initial Conditions
Test Environment: Normal, as defined in TS 36.508 [xx] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [xx] clause 4.3.1.1.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.

2)
Connect an application server to the IP output of the SS configured with a FTP server.

3)
Tether the UE to a laptop configured with FTP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.

4)
Set up an LTE call using Modem or NIC interface with levels according to table C.2 of TS 36.521-1 [xx].

5)
The configuration of the downlink channels shall be set as defined in clause C.3.2 of TS 36.521-1 [xx].

6)
Setup the fading simulator with fading conditions as described in Annex B of TS 36.521-1 [xx].

A.3.2.4.2
Procedure
1)
Once the LTE connection is setup; using the FTP client, begin FTP download from the application server of file sufficient for test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

2)
Repeat transfer for itterations 2-5 within the same call as the first iteration.

3)
Calculate and record the average throughput of the five iterations.

4)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

A.3.3
UDP Downlink Performance
A.3.3.1
Definition
The test procedures in the following sections define the UDP Downlink Performance tests.  These tests are independent of the UE Category.
The requirements and this test apply to Release 8 and later releases for all types of the FDD UE.
A.3.3.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.
A.3.3.3
Test Parameters

Test parameters are defined in Table A.3.3.3-1 and A.3.3.3-2.
Table A.3.2.3-1: Test Parameters for FTP Downlink Testing
	Parameter
	Unit
	Value 

	Downlink power allocation
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Table A.3.3.3-2: Test points
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	SNR
	0 dB, 10 dB, 20 dB (∞ for Static)

	Test pramaters for each bandwidth and SNR

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A

	2
	EVA5
	Low

	3
	ETU70
	Low

	4
	ETU300
	Low

	5
	EVA5
	Mid

	6
	ETU70
	Mid

	7
	ETU300
	Mid


A.3.3.4
Test Description
A.3.3.4.1
Initial Conditions
Test Environment: Normal, as defined in TS 36.508 [xx] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [xx] clause 4.3.1.1.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.

2)
Connect an application server to the IP output of the SS configured with a UDP server.

3)
Tether the UE to a laptop configured with UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.

4)
Set up an LTE call using Modem or NIC interface with levels according to table C.2 of TS 36.521-1 [xx].

5)
The configuration of the downlink channels shall be set as defined in clause C.3.2 of TS 36.521-1 [xx].

6)
Setup the fading simulator with fading conditions as described in Annex B of TS 36.521-1 [xx].

A.3.3.4.2
Procedure
1)
Once the LTE connection is setup; using the UDP client, begin UDP download from the application server of file sufficient for test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

2)
Repeat transfer for itterations 2-5 within the same call as the first iteration.

3)
Calculate and record the average throughput of the five iterations.
4)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
A.3.4
FTP Uplink Performance
A.3.4.1
Definition
The test procedures in the following sections define the FTP Uplink Performance tests.  These tests are independent of the UE Category.
The requirements and this test apply to Release 8 and later releases for all types of the FDD UE.
A.3.4.2
Test Purpose
To measure the performance of the UE while uploading TCP based data within both static and multi path faded environments.
A.3.4.3
Test Parameters

Test parameters are defined in Table A.3.4.3
Table A.3.4.3: Test points
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	SNR
	∞ for Static

	Test pramaters for each bandwidth and SNR

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A


A.3.4.4
Test Description
A.3.4.4.1
Initial Conditions
Test Environment: Normal, as defined in TS 36.508 [xx] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [xx] clause 4.3.1.1.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.

2)
Connect an application server to the IP output of the SS configured with a FTP server.

3)
Tether the UE to a laptop configured with FTP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.

4)
Set up an LTE call using Modem or NIC interface with levels according to table C.2 of TS 36.521-1 [xx].

5)
The configuration of the downlink channels shall be set as defined in clause C.3.2 of TS 36.521-1 [xx].

6)
Setup the fading simulator with fading conditions as described in Annex B of TS 36.521-1 [xx].

A.3.4.4.2
Procedure
1)
Once the LTE connection is setup; using the FTP client, begin FTP download from the application server of file sufficient for test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

2)
Repeat transfer for itterations 2-5 within the same call as the first iteration.

3)
Calculate and record the average throughput of the five iterations.

4)
Count and record the overall number of NACK, ACK and statDTX on the PHICH during the test interval.

A.3.5
UDP Uplink Performance
A.3.5.1
Definition
The test procedures in the following sections define the UDP Downlink Performance tests.  These tests are independent of the UE Category.
The requirements and this test apply to Release 8 and later releases for all types of the FDD UE.
A.3.5.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.
A.3.5.3
Test Parameters

Test parameters are defined in Table A.3.5.3.
Table A.3.5.3: Test points
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz

	SNR
	∞ for Static

	Test pramaters for each bandwidth and SNR

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A


A.3.5.4
Test Description
A.3.5.4.1
Initial Conditions
Test Environment: Normal, as defined in TS 36.508 [xx] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [xx] clause 4.3.1.1.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [7] Annex A.

2)
Connect an application server to the IP output of the SS configured with a UDP server.

3)
Tether the UE to a laptop configured with UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers.

4)
Set up an LTE call using Modem or NIC interface with levels according to table C.2 of TS 36.521-1 [xx].

5)
The configuration of the downlink channels shall be set as defined in clause C.3.2 of TS 36.521-1 [xx].

6)
Setup the fading simulator with fading conditions as described in Annex B of TS 36.521-1 [xx].

A.3.5.4.2
Procedure
1)
Once the LTE connection is setup; using the UDP client, begin UDP download from the application server of file sufficient for test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

2)
Repeat transfer for itterations 2-5 within the same call as the first iteration.

3)
Calculate and record the average throughput of the five iterations.
4)
Count and record the overall number of NACK, ACK and statDTX on the PHICH during the test interval.
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