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1
Introduction
This document provides a text proposal concerning the initial structure and content for the E-UTRA/E-UTRAN test procedure for tethered operation for UDP Downlink tests for TR 37.901 [1]. The proposal focuses on the content for FDD Tx Diversity and will need to be expanded to include TDD and other transmission modes in a future TP.
2
Summary
The E-UTRA/E-UTRAN test procedure for tethered operation for UDP Downlink tests for FDD Tx Diversity listed in the following text proposal is considered to be in-line with the goals and objectives of the Study Item for UE Application Layer Data Throughput Perfomance. The test procedure is based on the performance test cases for LTE specified in TS 36.521-1 [2] with the appropriate modifications to address UE Application Layer Data Throughput Performance. The proposed content for FDD Tx Diversity test procedures is based on the discussion paper concerning proposed E-UTRA/E-UTRAN FDD test cases in [3] with the exception of the low SNR test case. This is not done to specifically remove the low SNR test case. It is only to defer it until the test procedure structure is agreed.
3
Proposal

It is proposed to consider the following text proposal as being a suitable test procedure structure and as a starting point for the technical content for UE Application Layer Data Throughput Performance test procedures for E-UTRA/E-UTRAN for tethered operation for FDD Tx Diversity. Modifications to the content to add TDD, to add other transmission modes, and to add other UE Application Layer Data Throughput Performance test procedures will need to be completed in future text proposals.
4
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A.3
UE Application Layer Data Throughput Performance Test Procedures for E-UTRA/E-UTRAN – Tethered
Editor’s Note: This test procedure is incomplete. The following aspects are either missing or not yet determined:

-
TDD content is missing.

-
4X2 MIMO aspects will be considered for a future release.
-
Only sample UDP Downlink performance test procedures have been included at this time to allow discussion concerning test procedure structure and content prior to adding additional test procedures.
-
All of the test parameters and test conditions listed herein are presented as examples for discussion and should be considered as in brackets.
-
All test procedures make use of fixed reference channels. Variable reference channels will be considered in a future release.
-
The definition of UE Application Layer Throughput, T, may need more detail to ensure that there is a consistent understanding.

-
A clean channel maximum data rate test scenario should be considered.
-
Downlink throughput versus G-factor should 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.

-
The option to count and record the overall number of NACK, ACK and statDTX as was done in the HSDPA test procedures has been deferred until further discussions have been held on this topic.
A.3.1
General

The following test procedures will evaluate the UE Application Layer Data Throughput Performance for E-UTRA/E-UTRAN in a tethered data configuration. In this configuration the UE will be tethered to a laptop using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers as recommended by the UE manufacturer for the intended use by the customer/user. In most cases, a laptop with an embedded modem is considered to be a tethered data configuration as opposed to an embedded data configuration due to the UE to PC interface. Refer to the Tethered Data connection diagram in figure C.x-x.

Results shall be recorded for the following clauses 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

-
Stress Test Performance

-
UDP Power Sweep Performance

IP header compression will not be used.

Ciphering of RRC and NAS messages and user plane data will be set to "null ciphering". Integrity protection shall be enabled using the AES algorithm for RRC and NAS messages. Refer to TS 33.401 [xx].
All performance testing will utilize the default bearer with QCI=9. Dedicated bearer support will be considered for a future release.
All tests shall be performed with fixed reference channels specified herein or in Annex A of TS 36.521-1 [xx]. Variable reference channels using real-time scheduling based on CQI will be considered in a future release.
The recorded UE throughput for the FTP and UDP Downlink and Uplink Performance test procedures shall be based upon the simple average of 5 transfers for each test condition. (The Ior Sweep and Stress Test Performance tests do not require averaging).
Unless otherwise specified, the propagation conditions are specified in Annex B of TS 36.521-1 [xx].
The AWGN interferer is specified in Annex B.1.1 and Annex F of TS 36.521-1 [xx].

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 (EPA5, EVA5, EVA70, ETU70, ETU300, HST)
	FFS


-
FTP file size shall be selected according to the UE Category 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.
Unless otherwise stated, the UE output power for the tests shall be greater than –10 dBm.
Unless stated otherwise, power control of the Downlink is OFF.
The physical channels specified in TS 36.211 [xx] clause 6 (for downlink physical channels) shall be as defined in the respective sections below.

Unless otherwise specified, the downlink reference measurement channels are specified in Annex A of TS 36.521-1 [xx],
Unless otherwise specified, the downlink physical channels are specified in Annex C of TS 36.521-1 [xx],
The requirement for a UE that support E-UTRA in downlink shall be tested according to the declared UE PDSCH category.

The fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.

The test procedures defined herein are based on UE(s) that utilize a dual-antenna receiver.

For all test procedures, the SNR is defined as:
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where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories given for each test.
The parameters specified in Table A.3.1-2 are valid for all FDD tests unless otherwise stated.

Table A.3.1-2: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 
	Comments

	Inter-TTI Distance
	
	1
	

	Number of HARQ processes
	Processes
	8
	For FDD, 8 HARQ processes in the DL, as specified in TS 36.213 [xx] clause 7. All 8 HARQ processes are used.

	Scheduling of retransmissions
	
	
	1. Retransmissions use the same Transport Block Size (TBS) as the initial transmission.

2. HARQ processes are scheduled consecutively, independent of the fact, whether retransmissions (for negatively acknowledged HARQ processes) or new transmissions (for positively acknowledged HARQ processes) occur.

	Maximum number of HARQ transmission
	
	4
	It is always 4 for FDD, as specified in TS 36.213 [xx] clause 8

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM
	

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 2 for 10 MHz, 15 MHz and 20 MHz bandwidths
	The PCFICH carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe, as specified in TS 36.211 [xx] clause 6.7 

	Cyclic Prefix
	
	Normal
	CP consist of the following physical resource blocks (RBs) parameters: 12 consecutive subcarriers at a 15 kHz spacing and 7 OFDM symbols, as specified in TS 36.211 [xx] clause 6.2.3

	Cell ID
	
	0
	The Cell ID is uniquely defined by a number in the range of 0 to 503, representing the physical-layer cell identity, as specified in TS 36.211 [xx] clause 6.11.


<< Unchanged sections omitted >>
A.3.X
UDP Downlink Performance
A.3.X.1
PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)
FFS.

A.3.X.2
PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
A.3.X.2.1
Definition

The UE application layer downlink performance for UDP under different multi-path fading environments is determined by the UE application layer UDP throughput T.
A.3.X.2.2
Test Purpose

To measure the performance of the UE while downloading UDP based data with both static and multi path faded environments while transmitting on two antenna ports using transmit diversity (SFBC).

A.3.X.2.3
Test Parameters

Tables A.3.X.2.3-1 and A.3.X.2.3-2 define the relavent test parameters for all relevant throughput tests. The reference channels are defined in Annex A.3.3.2.1 of TS 36.521-1 [xx]. The OCNG patterns are defined in Annex A.5.1 of TS 36.521-1 [xx].
Table A.3.X.2.3-1: Test Parameters for UDP Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
	
[image: image2.wmf]A

r


	dB
	-3

	
	
[image: image3.wmf]B

r


	dB
	-3 (Note 1)
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Table A.3.X.2.3-2: Test Points for UDP Downlink Testing

	Test number
	Band-width 
	Reference Channel
	OCNG Pattern
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	SNR
	UE Category

	1
	10 MHz
	R.11 FDD
	OP.1 FDD
	EVA5
	2x2 Medium
	7.7
	2-5

	2
	10 MHz
	R.10 FDD
	OP.1 FDD
	HST
	2x2 Low
	-1.7
	1-5


Reference: <Editor’s note: reference to the document(s) giving justification for the selected parameters and test points>

A.3.X.2.4
Test Description
A.3.X.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 [xx].

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.

Channel Bandwidths to be tested: As specified per test number in Table A.3.X.2.3-2 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 [xx] Annex A, Figure A.10 for antenna configuration 2x2.
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)
The parameter settings for the cell are set up according to Tables A.3.1-2 and A.3.X.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 [xx] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [xx].
6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [xx].

7)
Ensure the UE is in State 2 according to TS 36.508 [xx] clause 4.5.3A. Message contents are defined in clause 8.2.1.2.1.4.3 in TS 36.521-1 [xx].
A.3.X.2.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables A.3.X.2.3-1 and A.3.X.2.3-2.
2)
Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.X.2.3-2, as appropriate.
3)
Using the UDP client, begin UDP download from the application server of a file sufficient in size for the test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

4)
Repeat steps 2 and 3 for iterations 2 through 5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.
6)
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.X.2.4.1.
7)
Repeat steps 1 to 6 for each subtest in Table A.3.X.2.3-2, as appropriate.
A.3.X.3
PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
FFS.
A.3.X.4
PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
FFS.
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