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1
Introduction
In RAN5#50bis meeting, a text proposal R5-111048 [7] for LTE FDD test procedure was discussed and agreed. In line with the proposed test points and test procedure incorporatd in TR 37.901 V0.1.0 [1], this document provides a text proposal on LTE TDD Test Structure and Content for Tethered mode.
2
Discussion
Test conditions and parameters:
The LTE TDD test structure and content listed in the following text proposal are considered to align with the objectives of the Study Item for UE Application Layer Data Throughput Perfomance. The test structure includes downlink, uplink and bi-directional data performance using either FTP or UDP transfer protocols, taking the same approach for test procedures discussed in R5-111048 [7] and R5-111051 [8]. The test points and procedures are based on the performance test cases for LTE specified in TS 36.521-1 [2] with the appropriate modifications.
· 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, Closed loop MIMO, Single Layer Spatial Multiplexing (port 5), Single Layer Spatial Multiplexing (port 7 or 8) and Dual Layer Spatial Multiplexing (port 7 and 8).
· Fading model, Signal-Noise-Ratio (SNR), MIMO correlation are based on R5-111042 [5].

· Some general test parameters based on R5-111048 [7] are listed in table below:
Table 1: Test conditions and parameters for LTE TDD test procedures

	Basic conditions
	Downlink
	Uplink

	Transmission mode
	SIMO, Transmit Diversity, Open loop MIMO, Closed loop MIMO, Single Layer Spatial Multiplexing (port 5), Single Layer Spatial Multiplexing (port 7 or 8), Dual Layer Spatial Multiplexing (port 7 and 8)
	SISO

	Fading model
	Static, EPA5, EVA5, ETU70, ETU300
	Static

	Signal-Noise-Ratio
	0dB, 10dB, 20dB
	∞

	MIMO correlation
	FFS
	N/A


Test Procedure Structure:
Most of test parameters and procedure for FDD can be expected to be re-used for TDD except for some references. The converged test procedure structure is used for both FDD and TDD. The test cases of single-layer and dual-layer spatial multiplexing for TDD are proposed to be added.
3
Proposal

It is proposed to agree the following text proposal as technical content for UE Application Layer Data Throughput Performance test procedures for LTE TDD and endorse the following aspects:

1. The test parameters for LTE TDD are proposed to be agreed.
2. The converged test procedure structure for both FDD and TDD is proposed to be agreed.
3. The TDD specific test cases are proposed to be agreed.

4. The stress and power sweep tests are proposed to be added. The test parameter and procedure are FFS.
5. Two corrections of numbering typo in clause A.3.3.4 and A.3.5.1 are proposed to be agreed.

4
References

[1] TR 37.901 v0.1.0 - "UE Application Layer Data Throughput Performance Study Item Technical Report"
[2] TS 36.521-1 - " Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) conformance specification Radio transmission and reception Part 1: Conformance Testing"
[3] RP-101422 - "Study Item Proposal: UE Application Layer Data Throughput Performance"
[4] R5-110572 - "Discussion Paper Concerning Proposed E-UTRA/E-UTRAN FDD Test Cases ", Verizon Wireless, Spirent Communications

[5] R5-111042 - "Discussion and text proposal for TR 37.901 on specification of test environment and test configurations for UE application-layer data throughput measurements", Ericsson, ST-Ericsson
[6] R5-111012 - "TP for TR 37.901 on E-UTRA/E-UTRAN Test Procedure Structure and Content for Tethered Operation for UDP Downlink Tests", Spirent Communications
[7] R5-111048 - "Discussion and text proposal for LTE Test Procedures", NTT DOCOMO
[8] R5-111051 - "TP for TR 37.901 on UTRA/UTRAN Test Procedure Structure and Content for Tethered Operation", Spirent Communications
A.3
UE Application Layer Data Throughput Performance Test Procedures for LTE – Tethered

A.3.1
General

The propagation conditions are specified in Annex B of TS 36.521-1 [4] 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 [4], and each test conditions in clause 9 should refer to clause A.5 of TS 36.521-1 [4]. 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 user 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, ETU70, ETU300)
	FFS


-
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
-
Stress Test Performance

-
UDP Power Sweep Performance
IP header compression will not be used.

Ciphering and integrity of RRC and NAS messages and user plane data will be set to null for UDP and AES for FTP to check CPU processing ability of UE.. Refer to TS 33.401 [xx].

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. 

Unless otherwise stated, the UE output power for the tests shall be set0 dBm with ±2dBm torelance.
Unless stated otherwise, power control of the Downlink is OFF.

The physical channels specified in TS 36.211 [6] 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 [4],
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.


The parameters specified in Table A.3.1-3 are valid for all TDD tests unless otherwise stated.
Table A.3.1-3: Common Test Parameters (TDD)

	Parameter
	Unit
	Value 
	Comments

	Uplink downlink configuration (Note 1)
	
	1
	

	Special subframe configuration (Note 2)
	
	4
	

	Inter-TTI Distance
	
	1
	

	Number of HARQ processes
	Processes
	7
	For TDD, 7 HARQ processes in the DL, as specified in TS 36.213 [10] clause 7. 
All 7 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. 

3. In case when the initial transmission and the retransmissions are scheduled in subframes with a different NPRB (in terms of TS 36.213 [10] subclause 7.1.7)
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 according to TS 36.213 [10] subclause 7.1.7.2 and the appropriate modulation is used.

	Maximum number of HARQ transmission
	
	4
	It is always 4 for TDD, as specified in TS 36.213 [10] 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 [8] 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 [8] 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 [8] clause 6.11.

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [xx]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [xx]


A.3.2
FTP Downlink Performance

A.3.2.1
PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)

A.3.2.1.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.3.2.1.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.1.3
Test Parameters

Test parameters are defined in Table A.3.2.1.3-1 and A.3.2.1.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.1.3-1: Test Parameters for FTP Downlink Testing
	Parameter
	Unit
	Value 

	Downlink power allocation
	[image: image3.wmf]A

r


	dB
	0(1 Tx)

	
	[image: image4.wmf]B

r


	dB
	0(1 Tx)(Note 1)
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Table A.3.2.1.3-2: Test points for SISO Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	N/A

	3
	EVA5
	10
	N/A

	4
	ETU70
	0
	N/A

	5
	ETU300
	0
	N/A

	Note 1: Bandwidth depends on Band No.


A.3.2.1.4
Test Description
A.3.2.1.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] Annex A, Figure A.9 for antenna configuration 2x2.

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)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.1.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.2.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables A.3.2.1.3-1 and A.3.2.1.3-2.

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.3.2.1.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.2.1.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.1.3-2, as appropriate.

A.3.2.2
PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

A.3.2.2.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.3.2.2.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.2.3
Test Parameters

Test parameters are defined in Table A.3.2.3-1 and A.3.2.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.2.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
	[image: image7.wmf]A

r


	dB
	-3

	
	[image: image8.wmf]B

r


	dB
	-3 (Note 1)

	[image: image9.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Note 1:
[image: image10.wmf]1

=

B

P




Table A.3.2.2.3-2: Test points for TxDiversity Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.2.2.4
Test Description
A.3.2.2.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] Annex A, Figure A.10 for antenna configuration 2x2.

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)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.2.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.2.2.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables A.3.2.2.3-1 and A.3.2.2.3-2.

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.3.2.2.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.2.2.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.2.3-2, as appropriate.

A.3.2.3
PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.2.3.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.3.2.3.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.3.3
Test Parameters

Test parameters are defined in Table A.3.2.3-1 and A.3.2.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.3.3-1: Test Parameters for Open Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table A.3.2.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.2.3.4
Test Description
A.3.2.3.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] Annex A, Figure A.10 for antenna configuration 2x2.

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)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.3.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.2.3.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables A. 3.2.3.3-1 and A3.2.3.3-2
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. 3.2.3.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.2.3.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.3.3-2, as appropriate.

A.3.2.4
PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.2.4.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.3.2.4.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.4.3
Test Parameters

Test parameters are defined in Table A.3.2.4.3-1 and A.3.2.4.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.4.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table A.3.2.4.3-2: Test points for TxDiversity Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.2.4.4
Test Description
A.3.2.4.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] Annex A, Figure A.10 for antenna configuration 2x2.

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)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.4.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.2.4.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to Tables A.3.2.3.4-1 and A.3.2.3.4-2.

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.3.2.4.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.2.4.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.3.4-2, as appropriate.

A.3.2.5
PDSCH Single-layer Spatial Multiplexing Performance (Port 5, UE-Specific Reference Symbols)

A.3.2.5.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.
A.3.2.5.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.5.3
Test Parameters

Test parameters are defined in Table A.3.2.5.3-1 and A.3.2.5.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.5.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Table A.3.2.5.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.2.5.4
Test Description
A.3.2.5.4.1
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 [7] clause 4.3.1.2.

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 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)
The parameter settings for the cell are set up according to Tables A.3.1-3 and A.3.2.5.3-1 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].

A.3.2.5.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables A. 3.2.5.3-1 and A3.2.5.3-2
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.3.2.5.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for iterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
7)
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.3.2.5.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.5.3-2, as appropriate.

A.3.2.6
PDSCH Single-layer Spatial Multiplexing Performance (Port 7 or 8, UE-Specific Reference Symbols)

A.3.2.6.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.3.2.6.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.6.3
Test Parameters

Test parameters are defined in Table A.3.2.6.3-1 and A.3.2.6.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.6.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-3

	Downlink power allocation
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Table A.3.2.6.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.2.6.4
Test Description
A.3.2.6.4.1
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 4.3.1.2.

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 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)
The parameter settings for the cell are set up according to Tables A.3.1-3 and A.3.2.6.3-1 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].

A.3.2.6.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables A. 3.2.6.3-1 and A3.2.6.3-2
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.3.2.5.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for iterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
7)
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.3.2.6.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.6.3-2, as appropriate.

A.3.2.7
PDSCH Dual-layer Spatial Multiplexing Performance (port 7 and 8, User-Specific Reference Symbols)

A.3.2.7.1
Definition
The UE application layer downlink performance for FTP under different multi-path fading environments is determined by the UE application layer FTP throughput T.

A.3.2.7.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.2.7.3
Test Parameters

Test parameters are defined in Table A.3.2.7.3-1 and A.3.2.7.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.2.7.3-1: Test Parameters for Dual-layer Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table A.3.2.7.3-2: Test points for Dual-layer Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.2.7.4
Test Description
A.3.2.7.4.1
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 4.3.1.2.

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 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)
The parameter settings for the cell are set up according to Tables A.3.1-3 and A.3.2.7.3-1 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].

A.3.2.7.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables A. 3.2.7.3-1 and A3.2.7.3-2
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.3.2.7.3-2, as appropriate.

3)
Using the FTP client, begin FTP 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 transfer for iterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
7)
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.3.2.7.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.2.7.3-2, as appropriate.

A.3.3
UDP Downlink Performance

A.3.3.1
PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)

A.3.3.1.1
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.3.3.1.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.3.1.3
Test Parameters

Test parameters are defined in Table A.3.3.1.3-1 and A.3.3.1.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.1.3-1: Test Parameters for UDP Downlink Testing
	Parameter
	Unit
	Value 

	Downlink power allocation
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Table A.3.3.1.3-2: Test points for SISO Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	N/A

	3
	EVA5
	10
	N/A

	4
	ETU70
	0
	N/A

	5
	ETU300
	0
	N/A

	Note 1: Bandwidth depends on Band No.


A.3.3.1.4
Test Description
A.3.3.1.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] Annex A, Figure A.9 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, A.3.1-3 and A.3.3.1.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.3.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables A.3.3.1.3-1 and A.3.3.1.3-2.

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.3.3.1.3-2, 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.3.1.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.1.3-2, as appropriate.

A.3.3.2
PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

A.3.3.2.1
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.3.3.2.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.3.2.3
Test Parameters

Test parameters are defined in Table A.3.3.3-1 and A.3.3.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.2.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table A.3.3.2.3-2: Test points for TxDiversity Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.3.2.4
Test Description
A.3.3.2.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] 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, A.3.1-3 and A.3.3.2.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.3.2.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL RMC according to Tables A.3.2.2.3-1 and A.3.2.2.3-2.

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.3.3.2.3-2, 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.3.2.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.2.3-2, as appropriate.

A.3.3.3
PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.3.3.1
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.3.3.3.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.3.3.3
Test Parameters

Test parameters are defined in Table A.3.3.3-1 and A.3.3.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.3.3-1: Test Parameters for Open Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table A.3.3.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.3.3.4
Test Description
A.3.3.3.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] 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, A.3.1-3 and A.3.3.3.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.2.3.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables A. 3.2.3.3-1 and A3.2.3.3-2
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. 3.3.3.3-2, 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.3.3.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.3.3-2, as appropriate.

A.3.3.4
PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.3.4.1
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.3.3.4.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.3.4.3
Test Parameters

Test parameters are defined in Table A.3.3.4.3-1 and A.3.3.4.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.4.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	Test 1-2

	Downlink power allocation
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Table A.3.3.4.3-2: Test points for TxDiversity Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.3.4.4
Test Description
A.3.3.4.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] 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, A.3.1-3 and A.3.3.4.3-1 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.3.4.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to Tables A.3.3.3.4-1 and A.3.3.3.4-2.

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.3.3.4.3-2, 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.

7)
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.3.3.4.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.4.3-2, as appropriate.
A.3.3.5
PDSCH Single-layer Spatial Multiplexing Performance (port 5, User-Specific Reference Symbols)

A.3.3.5.1
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.3.3.5.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.

A.3.3.5.3
Test Parameters

Test parameters are defined in Table A.3.3.5.3-1 and A.3.3.5.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.5.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Table A.3.3.5.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.3.5.4
Test Description
A.3.3.5.4.1
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 4.3.1.2.

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.3.1-3 and A.3.3.5.3-1 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].

A.3.3.5.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to Tables A.3.3.5.3-1 and A.3.3.5.3-2.

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.3.3.5.3-2, 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 transfer for iterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
7)
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.3.3.5.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.5.3-2, as appropriate.

A.3.3.6
PDSCH Single-layer Spatial Multiplexing Performance (Port 7 or 8, UE-Specific Reference Symbols)

A.3.3.6.1
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.3.3.6.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.

A.3.3.6.3
Test Parameters

Test parameters are defined in Table A.3.3.6.3-1 and A.3.3.6.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.6.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-3

	Downlink power allocation
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Table A.3.3.6.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.3.6.4
Test Description
A.3.3.6.4.1
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 4.3.1.2.

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.3.1-3 and A.3.3.6.3-1 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].

A.3.3.6.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to Tables A.3.3.6.3-1 and A.3.3.6.3-2.

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.3.3.6.3-2, 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 transfer for iterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
7)
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.3.3.6.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.6.3-2, as appropriate.

A.3.3.7
PDSCH Dual-layer Spatial Multiplexing Performance (port 7 and 8, User-Specific Reference Symbols)

A.3.3.7.1
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.3.3.7.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.

A.3.3.7.3
Test Parameters

Test parameters are defined in Table A.3.3.7.3-1 and A.3.3.7.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.3.7.3-1: Test Parameters for Dual-layer Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	Test 1-4

	Downlink power allocation
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Table A.3.3.7.3-2: Test points for Dual-layer Spatial Multiplexing Downlink Testing
	Initial conditions

	Channel bandwidth
	1.4MHz, 3MHz, 5MHz, 10MHz, 15MHz, 20MHz
Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior/Ioc
	Correlation

	1
	Static
	20
	N/A

	2
	EPA5
	20
	FFS

	3
	EVA5
	10
	FFS

	4
	ETU70
	0
	FFS

	5
	ETU300
	0
	FFS

	Note 1: Bandwidth depends on Band No.


A.3.3.7.4
Test Description
A.3.3.7.4.1
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 4.3.1.2.

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.3.1-3 and A.3.3.7.3-1 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].

A.3.3.7.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 for C_RNTI to transmit the DL RMC according to Tables A.3.3.7.3-1 and A.3.3.7.3-2.

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.3.3.7.3-2, 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 transfer for iterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PUSCH/PUCCH during the test interval.
7)
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.3.3.7.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.3.7.3-2, as appropriate.

A.3.4
FTP Uplink Performance

A.3.4.1
PUSCH Single Antenna Port Performance

A.3.4.1.1
Definition

The UE application layer uplink performance for FTP under Static environment is determined by the UE application layer FTP throughput T.

A.3.4.1.2
Test Purpose
To measure the performance of the UE while uploading FTP based data with static environment while transmitting on single antenna ports.

A.3.4.1.3
Test Parameters

Test parameters are defined in Table A.4.2.3. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.4.1.3: 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.3.4.1.4
Test Description
A.3.4.1.4.1
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 [4].
Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] 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 [7] Annex A, Figure A.10 for antenna configuration 2x2.

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)
The parameter settings for the cell are set up according to Tables A.3.1-2 and A.3.1-3 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 [4] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [4].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [4].

A.3.4.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL RMC according to Tables A.3.4.3.

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.3.4.2.3-2, as appropriate.

3)
Using the FTP client, begin FTP ipload 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PHICH during the test interval.

7)
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.3.4.1.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.4.1.3, as appropriate.

A.3.5
UDP Uplink Performance

A.3.5.1
PUSCH Single Antenna Port Performance

A.3.5.1.1
Definition

The UE application layer uplink performance for UDP under Static environment is determined by the UE application layer UDP throughput T.

A.3.5.1.2
Test Purpose
To measure the performance of the UE while uploading UDP based data with static environment while transmitting on single antenna ports.

A.3.5.1.3
Test Parameters

Test parameters are defined in Table A.3.2.3-1 and A.3.2.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.5.1.3: 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.3.5.1.4
Test Description
A.3.5.1.4.1
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 [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 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 [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.3.1-3 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].

A.3.5.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A 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 upload 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 transfer for itterations 2-5 within the same call as the first iteration.

5)
Calculate and record the average throughput of the five iterations.

6)
Count and record the overall number of NACK, ACK and statDTX on the PHICH during the test interval.

7)
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.3.5.1.4.1.

8)
Repeat steps 1 to 6 for each subtest in Table A.3.5.1.3, as appropriate.
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