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1
Introduction
This document is presented to provide a text proposal for TR 37.901 [1] concerning stress tests for LTE.
2
Summary
Presently, TR 37.901 has a placeholder for stress tests for LTE. It is proposed to include a similar stress test as done for the HSPA case. This would include alternated FTP and Bi-Directional UDP stress testing for Transmit Diversity and Open Loop Spatial Multiplexing transmission modes. It is proposed to use a noise-free scenario for LTE in brackets based on expected SS EVM performance. The goal will be to remove the brackets after the SNR and EVM discussions at RAN5 #52.
3
Proposal

It is proposed to endorse the text proposal update for TR 37.901 concerning stress tests for LTE.
4
References

[1] TR 37.901: "UE Application Layer Data Throughput Performance Study Item Technical Report"
<< Unchanged content omitted >>

A.3
UE Application Layer Data Throughput Performance Test Procedures for LTE – Tethered

Editor’s Note: This test procedure is incomplete. The following aspects are either missing or not yet determined:

-
Some corresponding TDD content is missing.

-
4X2 MIMO aspects will be considered for a future release.

-

All of the test parameters and test conditions listed herein are presented as examples for discussion and should be considered as in brackets.
-

The definition of UE Application Layer Throughput, T, may need more detail to ensure that there is a consistent understanding.
-


A UDP Power Sweep Performance test is proposed using Transmit Diversity. Other transmission modes and test conditions are FFS.
-
A clean channel maximum data rate test scenario should be considered.
-
Downlink throughput versus G-factor may be considered.
-
Some test parameters might need to be adjusted for UE Category and/or Receiver type.

-
For all FTP tests, guidance needs to be provided as to the TCP window size configuration.

-
All test procedures indicated to count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH over the entire test. Further discussion should identify if this should be included.
<< Unchanged content omitted >>

A.3.6
Stress Test Performance

A.3.6.1
PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

A.3.6.1.1
Definition
The UE application layer stress test performance is determined by the UE application layer bi-directional UDP and alternating direction FTP throughput T over an extended transfer duration.

A.3.6.1.2
Test Purpose
To measure the performance of the UE over extended transfer durations while simultaneously uploading and downloading UDP based data or alternating upload and download FTP transfers with static conditions.

A.3.6.1.3
Test Parameters

Test parameters are defined in Table A.3.6.1.3-1 and A.3.6.1.3-2.
Table A.3.6.1.3-1: Test Parameters for Transmit Diversity UDP/FTP Stress Testing

	Parameter
	Unit
	Test

	Downlink power allocation
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	dB
	-3

	
	[image: image2.wmf]B

r


	dB
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	N/A

	Transmission mode
	
	2

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUCCH 1-0

	Note 1:
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Table A.3.6.1.3-2: Test points for Transmit Diversity UDP/FTP Stress Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Reference test point

Note 2
	Propagation Conditions

Note 2
	SNR (dB)
Note 2
	Protocol (FTP/UDP)

	1
	LTE-1
	Static
	[No Interference]
	Alternating FTP

	2
	LTE-1
	Static
	[No Interference]
	Bi-directional UDP

	Note 1: 
See Annex B.3 for the recommended channel bandwidth
Note 2: 
The test points is according to Table B.2.1-1in Annex B.2.1.
Note 3:
FTP File size should allow a minimum transfer duration of 1 minute per transfer with the number of transfers equal to 10.

Note 4:
UDP bidirectional duration shall be set to 10 minutes with a sufficient blast rates to prevent physical layer DTX on either the UL or DL.


A.3.6.1.4
Test Description
A.3.6.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 36.521-1 [2].
Test Environment: Normal, as defined in TS 36.508 [11] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [11] clause 4.3.1.1 for FDD and 4.3.1.2 for TDD.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [11] Annex A, Figure A.10 for antenna configuration 2x2.

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

3)
For a tethered configuration, tether the UE to a laptop configured with both FTP and UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has both FTP and UDP client test applications available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.6.1.3-1 as appropriate.

5)
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 in TS 36.521-1 [2] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [2].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [2].

A.3.6.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.4.

2)
Set the parameters of the bandwidth, propagation condition, and SNR according to Table A.3.6.1.3-2, as appropriate.

3)
Using the FTP or UDP client, begin FTP or UDP transfers to/from the application server per Table A.3.6.1.3-2 and record Throughput T results.

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

5)
If the RRC connection setup needs to be re-established after the subtest, perform the initial call setup in accordance with the initial conditions in clause A.3.6.1.4.1.

6)
Repeat steps 1 to 5 for each subtest in Table A.3.6.1.3-2, as appropriate.

A.3.6.2
PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.6.2.1
Definition
The UE application layer stress test performance is determined by the UE application layer bi-directional UDP and alternating direction FTP throughput T over an extended transfer duration.

A.3.6.2.2
Test Purpose
To measure the performance of the UE over extended transfer durations while simultaneously uploading and downloading UDP based data or alternating upload and download FTP transfers with static conditions.

A.3.6.2.3
Test Parameters

Test parameters are defined in Table A.3.6.2.3-1 and A.3.6.2.3-2.
Table A.3.6.2.3-1: Test Parameters for Open Loop Spatial Multiplexing UDP/FTP Stress Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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	dB
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	N/A

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUCCH 1-0

	Note 1:
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Table A.3.6.2.3-2: Test points for Open Loop Spatial Multiplexing UDP/FTP Stress Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Reference test point

Note 2
	Propagation Conditions

Note 2
	SNR (dB)
Note 2
	Correlation

	1
	LTE-1
	Static
	[No Interference]
	Alternating FTP

	2
	LTE-1
	Static
	[No Interference]
	Bi-directional UDP

	Note 1: 
See Annex B.3 for the recommended channel bandwidth
Note 2: 
The test points is according to Table B.2.1-1in Annex B.2.1.
Note 3:
FTP File size should allow a minimum transfer duration of 1 minute per transfer with the number of transfers equal to 10.

Note 4:
UDP bidirectional duration shall be set to 10 minutes with a sufficient blast rates to prevent physical layer DTX on either the UL or DL.


A.3.6.2.4
Test Description
A.3.6.2.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 36.521-1 [2].
Test Environment: Normal, as defined in TS 36.508 [11] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [11] clause 4.3.1.1 for FDD and 4.3.1.2 for TDD.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [11] Annex A, Figure A.10 for antenna configuration 2x2.

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

3)
For a tethered configuration, tether the UE to a laptop configured with both FTP and UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has both FTP and UDP client test applications available.

4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.6.2.3-1 as appropriate.

5)
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 in TS 36.521-1 [2] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [2].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [2].

A.3.6.2.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.4.
2)
Set the parameters of the bandwidth, propagation condition, and SNR according to Table A.3.6.2.3-2, as appropriate.

3)
Using the FTP or UDP client, begin FTP or UDP transfers to/from the application server per Table A.3.6.2.3-2 and record Throughput T results.

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

5)
If the RRC connection setup needs to be re-established after the subtest, perform the initial call setup in accordance with the initial conditions in clause A.3.6.2.4.1.

6)
Repeat steps 1 to 5 for each subtest in Table A.3.6.2.3-2, as appropriate.
<< Unchanged content omitted >>
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