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A.3.2
LTE / FTP Downlink Performance

A.3.2.1
LTE / FTP Downlink / 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.
Table A.3.2.1.3-1: Test Parameters for SIMO Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
	0(1 Tx)
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	dB
	0(1 Tx)(Note 1)
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	dBm/15kHz
	-85 (Note 2)
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	Transmission mode
	
	1

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.2.1.3-2: Test points for SIMO Downlink Testing


Table A.3.2.1.3-2: Test points for SIMO Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1: 
See Annex B.3 for the recommended channel bandwidth
Note 2: 
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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.9 for antenna configuration 2x2.

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

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.1.3-1 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 [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.3.2.1.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.2.2
LTE / FTP Downlink / 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.
Table A.3.2.2.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	2

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.2.2.3-2: Test points for TxDiversity Downlink Testing


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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1: 
See Annex B.3 for the recommended channel bandwidth
Note 2: 
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.2.3-1 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 [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.3.2.2.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.2.3
LTE / FTP Downlink / 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.
Table A.3.2.3.3-1: Test Parameters for Open Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.2.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink Testing


Table A.3.2.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1: 
See Annex B.3 for the recommended channel bandwidth
Note 2: 
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.3.3-1 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 [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.3.2.3.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.2.4
LTE / FTP Downlink / 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.
Table A.3.2.4.3-1: Test Parameters for Closed Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	-3 (Note 1)
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	Transmission mode
	
	4

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-1

	Note 1:
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 is applied to only Test Number 1 in Table A.3.2.4.3-2: Test points for Closed Loop Spatial Multiplexing Downlink Testing


Table A.3.2.4.3-2: Test points for Closed Loop Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.2.4.3-1 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 [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.3.2.4.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.2.5
LTE / FTP Downlink / 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.
Table A.3.2.5.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	7

	Reporting interval
	ms
	5

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.2.5.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing


Table A.3.2.5.3-2: Test points for Single-layer Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.
Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 4.3.1.2.

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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.

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 [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.3.2.5.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 1 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 sub-clause B.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.2.6
LTE / FTP Downlink / 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.
Table A.3.2.6.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	8

	Reporting interval
	ms
	5

	Reporting mode
	
	PUSCH 3-0
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 is applied to only Test Number 1 in Table A.3.2.6.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing


Table A.3.2.6.3-2: Test points for Single-layer Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.
Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 4.3.1.2.

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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.

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 [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.3.2.6.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 2B 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 sub-clause B.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.2.7
LTE / FTP Downlink / 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.
Table A.3.2.7.3-1: Test Parameters for Dual-layer Spatial Multiplexing Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	8

	Reporting interval
	ms
	5

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.2.7.3-2: Test points for Dual-layer Spatial Multiplexing Downlink Testing


Table A.3.2.7.3-2: Test points for Dual-layer Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.
Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 4.3.1.2.

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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.

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 [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.3.2.7.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 2B 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 sub-clause B.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.3
LTE / UDP Downlink Performance

A.3.3.1
LTE / UDP Downlink / 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.
Table A.3.3.1.3-1: Test Parameters for SIMO Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	1

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.3.1.3-2: Test points for SIMO Downlink Testing


Table A.3.3.1.3-2: Test points for SIMO Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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.9 for antenna configuration 2x2.

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

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.3.1.3-1 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 [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.3.3.1.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.3.2
LTE / UDP Downlink / 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.
Table A.3.3.2.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	2

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUSCH 3-0
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 is applied to only Test Number 1 in Table A.3.3.2.3-2: Test points for TxDiversity Downlink Testing


Table A.3.3.2.3-2: Test points for TxDiversity Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1: 
See Annex B.3 for the recommended channel bandwidth
Note 2: 
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.3.2.3-1 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 [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.3.3.2.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.3.3
LTE / UDP Downlink / 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.
Table A.3.3.3.3-1: Test Parameters for Open Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0
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 is applied to only Test Number 1 in Table A.3.3.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink Testing


Table A.3.3.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.3.3.3-1 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 [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.3.3.3.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.3.4
LTE / UDP Downlink / 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.
Table A.3.3.4.3-1: Test Parameters for Closed Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	-3
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	dB
	-3 (Note 1)

	
[image: image63.wmf]s

E

ˆ

at antenna port
	dBm/15kHz
	-85 (Note 2)

	[image: image64.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Transmission mode
	
	4

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUSCH 3-1

	Note 1:
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 is applied to only Test Number 1 in Table A.3.3.4.3-2: Test points for Closed Loop Spatial Multiplexing Downlink Testing


Table A.3.3.4.3-2: Test points for Closed Loop Spatial Multiplexing Downlink 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

Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.

Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.3.4.3-1 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 [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.3.3.4.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.3.5
LTE / UDP Downlink / 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.
Table A.3.3.5.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	0 (1 Tx) (Note 1)
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	Transmission mode
	
	7

	Reporting interval
	ms
	5

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.3.5.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing


Table A.3.3.5.3-2: Test points for Single-layer Spatial Multiplexing Downlink 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
Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.
Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 4.3.1.2.

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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.

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 [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.3.3.5.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 1 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 sub-clause B.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.3.6
LTE / UDP Downlink / 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.
Table A.3.3.6.3-1: Test Parameters for Single-layer Spatial Multiplexing Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	0 (Note 1)
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	Transmission mode
	
	8

	Reporting interval
	ms
	5

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.3.6.3-2: Test points for Single-layer Spatial Multiplexing Downlink Testing


Table A.3.3.6.3-2: Test points for Single-layer Spatial Multiplexing Downlink 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
Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.
Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 4.3.1.2.

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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.

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 [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.3.3.6.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 2B 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 sub-clause B.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.3.7
LTE / UDP Downlink / 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.
Table A.3.3.7.3-1: Test Parameters for Dual-layer Spatial Multiplexing Downlink Testing
	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
	0 (Note 1)

	
[image: image81.wmf]s

E

ˆ

at antenna port
	dBm/15kHz
	-85 (Note 2)

	[image: image82.wmf]oc

N

at antenna port
	dBm/15kHz
	-98

	Transmission mode
	
	8

	Reporting interval
	ms
	5

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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 is applied to only Test Number 1 in Table A.3.3.7.3-2: Test points for Dual-layer Spatial Multiplexing Downlink Testing


Table A.3.3.7.3-2: Test points for Dual-layer Spatial Multiplexing Downlink 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
Note 3
	N/A

	2
	LTE-2
	EPA5
	20
	Mid

	3
	LTE-3
	EVA5
	10
	Mid

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.
Note 3:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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 [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 4.3.1.2.

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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.

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 [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.3.3.7.4.2
Procedure

1)
SS transmits PDSCH via PDCCH DCI format 2B 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 sub-clause B.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.4
LTE / FTP Uplink Performance

A.3.4.1
LTE / FTP Uplink / 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.3.4.1.3.
Table A.3.4.1.3: Test points

	Initial conditions

	Channel bandwidth
	Note 1

	SNR
	∞ for Static

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A

	Note 1:
See Annex B.3 for the recommended channel bandwidth


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 [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 a FTP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an FTP client test application available.
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 [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.3.4.1.4.2
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.2.2.1.

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 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 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 ACK and NACK 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.5
LTE / UDP Uplink Performance

A.3.5.1
LTE / UDP Uplink / 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.3.5.1.3.
Table A.3.5.1.3: Test points

	Initial conditions

	Channel bandwidth
	Note 1

	SNR
	∞ for Static

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A

	Note 1:
See Annex B.3 for the recommended channel bandwidth


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 [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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
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 [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.3.5.1.4.2
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.2.2.1.

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 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 ACK and NACK 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.

9)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.6
LTE / Stress Test Performance

A.3.6.1
LTE / Stress Test Performance / 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
	All Tests

	Downlink power allocation
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	dB
	-3
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	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
	
	PUSCH 3-0

	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

Note 5
	Alternating FTP

	2
	LTE-1
	Static
	No Interference

Note 5
	Bi-directional UDP

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.

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.

Note 5:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX 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.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.6.2
LTE / Stress Test Performance / 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
	All Tests

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

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	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

Note 5
	Alternating FTP

	2
	LTE-1
	Static
	No Interference

Note 5
	Bi-directional UDP

	Note 1:
See Annex B.3 for the recommended channel bandwidth
Note 2:
The test points is according to Table B.1.2-1 in Annex B.1.2.

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.

Note 5:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of 'no interference', the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
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 ACK and NACK/DTX  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.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.7
LTE / UDP Power Sweep Performance

A.3.7.1
LTE / UDP Power Sweep Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

A.3.7.1.1
Definition
The UE application layer power sweep performance for UDP under a multi-path fading environment is determined by the UE application layer UDP throughput T.

A.3.7.1.2
Test Purpose
To determine if the UE Application Layer Data Throughput increases as the signal level is increased in relation to the UE noise floor and the consistency of the UE Application Layer Data Throughput across Ior values once the throughput has reached a maximum while downloading UDP based data with a multi path faded environment.

A.3.7.1.3
Test Parameters

Test parameters are defined in Table A.3.7.1.3-1 and A.3.7.1.3-2.
Table A.3.7.1.3-1: Test Parameters for Transmit Diversity UDP Power Sweep Testing 

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
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	dB
	-3 (Note 1)

	Transmission mode
	
	2

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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Table A.3.7.1.3-2: Test Points for Transmit Diversity UDP Power Sweep Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Propagation Conditions
	Ior (dBm)
	Correlation

	1
	EVA70
	-78
	Low

	2
	EVA70
	-80
	Low

	3
	EVA70
	-82
	Low

	4
	EVA70
	-84
	Low

	5
	EVA70
	-86
	Low

	6
.
.
.
	EVA70
.
.
.
	-88
.
.
.
	Low
.
.
.

	N
	EVA70
	REFSENS +
6 dB [Note 5]
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth

Note 2:
Determine if throughput increases as the signal level is increased in relation to the UE noise floor and remains consistent across Ior values within a reasonable tolerance once the throughput has reached a maximum.

Note 3:
Ior (dBm) power levels are specified for 10 MHz channel bandwidth. For other channel bandwidths, add the offset defined in table A.3.7.1.3-3.

Note 4:
When testing at lower signal levels care should be taken so the test system can fulfil the test uncertainties defined in section 5.9.1

Note 5:
REFSENS as defined in TS 36.101 [13] clause 7.3 for the applicable operating band and channel BW. The test points between -88 dBm and test point N shall decrement by 2 dB until REFSENS + 6 dB is reached.

Note 6:
In the performance report, the tester shall indicate that the throughput is expected to reach a maximum. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


Table A.3.7.1.3-3: Ior Power level offsets for Transmit Diversity UDP Power Sweep Testing
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Ior power level offset (dB)
	-9.2
	-5.2
	-3.0
	0.0
	1.8
	3.0


A.3.7.1.4
Test Description
A.3.7.1.4.1
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 and the faders 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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.7.1.3-1 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.3.7.1.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
2)
Set the parameters of the bandwidth, the propagation condition, the correlation matrix, and the signal level according to Table A.3.7.1.3-2, 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 for each iteration.

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

5)
Repeat steps 3 and 4 for each subtest in Table A.3.7.1.3-2.

6)
Determine if throughput increases as the signal level is increased in relation to the UE noise floor and remains consistent across Ior values within a reasonable tolerance once the throughput has reached a maximum.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.7.2
LTE / UDP Power Sweep Performance / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.7.2.1
Definition
The UE application layer power sweep performance for UDP under a multi-path fading environment is determined by the UE application layer UDP throughput T.

A.3.7.2.2
Test Purpose
To determine if the UE Application Layer Data Throughput increases as the signal level is increased in relation to the UE noise floor and the consistency of the UE Application Layer Data Throughput across Ior values once the throughput has reached a maximum while downloading UDP based data with a multi path faded environment.

A.3.7.2.3
Test Parameters

Test parameters are defined in Table A.3.7.2.3-1 and A.3.7.2.3-2.
Table A.3.7.2.3-1: Test Parameters for Open Loop Spatial Multiplexing UDP Power Sweep Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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Table A.3.7.2.3-2: Test Points for Open Loop Spatial Multiplexing UDP Power Sweep Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Propagation Conditions
	Ior (dBm)
	Correlation

	1
	EVA70
	-60
	Low

	2
	EVA70
	-62
	Low

	3
	EVA70
	-64
	Low

	4
	EVA70
	-66
	Low

	5
	EVA70
	-68
	Low

	6
	EVA70
	-70
	Low

	7
	EVA70
	-72
	Low

	8
	EVA70
	-74
	Low

	9
	EVA70
	-76
	Low

	10
	EVA70
	-78
	Low

	11
	EVA70
	-80
	Low

	12
	EVA70
	-82
	Low

	Note 1:
See Annex B.3 for the recommended channel bandwidth

Note 2:
Determine if throughput increases as the signal level is increased in relation to the UE noise floor and remains consistent across Ior values within a reasonable tolerance once the throughput has reached a maximum.

Note 3:
Ior (dBm) power levels are specified for 10 MHz channel bandwidth. For other channel bandwidths, add the offset defined in Table A.3.7.2.3-3.

Note 4:
In the performance report, the tester shall indicate that the throughput is expected to reach a maximum. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.


Table A.3.7.2.3-3: Ior Power level offsets for Open Loop Spatial Multiplexing UDP Power Sweep Testing
	Channel bandwidth BWChannel [MHz]
	1.4
	3 
	5
	10
	15
	20

	Ior power level offset (dB)
	-9.2
	-5.2
	-3.0
	0.0
	1.8
	3.0


A.3.7.2.4
Test Description
A.3.7.2.4.1
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 and the faders 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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.7.2.3-1 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.3.7.2.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
2)
Set the parameters of the bandwidth, the propagation condition, the correlation matrix, and the signal level according to Table A.3.7.2.3-2, 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 for each iteration.

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

5)
Repeat steps 3 and 4 for each subtest in Table A.3.7.2.3-2.

6)
Determine if throughput increases as the signal level is increased in relation to the UE noise floor and remains consistent across Ior values within a reasonable tolerance once the throughput has reached a maximum.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.8
LTE / UDP Downlink vs. SNR Performance

A.3.8.1
LTE / UDP Downlink vs. SNR Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

A.3.8.1.1
Definition
The UE application layer UDP Downlink vs. SNR Performance for UDP under both static and a multi-path fading environment is determined by the UE application layer UDP throughput T.

A.3.8.1.2
Test Purpose
To measure the Application Throughput over SNR while downloading UDP based data with both static and a multi path faded environment.

A.3.8.1.3
Test Parameters

Test parameters are defined in Table A.3.8.1.3-1 and A.3.8.1.3-2. Selection of typical channel bandwidth for each Band No is FFS.
Table A.3.8.1.3-1: Test Parameters for TxDiversity Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
	-3 (Note 1)
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	As needed per Test No

	Transmission mode
	
	2

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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Table A.3.8.1.3-2: Test points for TxDiversity Downlink Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test No
	Propagation Conditions
	Ior

(dBm)
	SNR (dB)
	Correlation

	1
	Static
	-60
	20
	N/A

	2
	Static
	-65
	15
	N/A

	3
	Static
	-70
	10
	N/A

	4
	Static
	-75
	5
	N/A

	5
	Static
	-80
	0
	N/A

	6
	Static
	-85
	-5
	N/A

	7
	EPA5
	-60
	20
	Mid

	8
	EPA5
	-65
	15
	Mid

	9
	EPA5
	-70
	10
	Mid

	10
	EPA5
	-75
	5
	Mid

	11
	EPA5
	-80
	0
	Mid

	12
	EPA5
	-85
	-5
	Mid

	13
	EVA70
	-60
	20
	Mid

	14
	EVA70
	-65
	15
	Mid

	15
	EVA70
	-70
	10
	Mid

	16
	EVA70
	-75
	5
	Mid

	17
	EVA70
	-80
	0
	Mid

	18
	EVA70
	-85
	-5
	Mid

	Note 1:
See Annex B.3 for the recommended channel bandwidth.


A.3.8.1.4
Test Description
A.3.8.1.4.1
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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.

4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.8.1.3-1 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.3.8.1.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
2)
Set the parameters of the bandwidth, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.8.1.3-2, 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

4)
Count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the subtest interval.

5)
Repeat steps 3 and 4 for each subtest in Table A.3.8.1.3-2.

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.3.8.1.4.1.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.8.2
LTE / UDP Downlink vs. SNR Performance / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.8.2.1
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.3.8.2.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.

A.3.8.2.3
Test Parameters

Test parameters are defined in Table A.3.8.2.3-1 and A.3.8.2.3-2.
Table A.3.8.2.3-1: Test Parameters for Open Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
	-3
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	dB
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	As needed per Test No

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Note 1:
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Table A.3.8.2.3-2: Test points for Open Loop Spatial Multiplexing Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior

(dBm)
	SNR (dB)
	Correlation

	1

Note 3
	Static
	-50
	No Interference

Note 2
	N/A

	2
	Static
	-55
	25
	N/A

	3
	Static
	-60
	20
	N/A

	4
	Static
	-65
	15
	N/A

	5
	Static
	-70
	10
	N/A

	6
	EPA5
	-50
	 No External Noise
	Mid

	7
	EPA5
	-55
	25
	Mid

	8
	EPA5
	-60
	20
	Mid

	9
	EPA5
	-65
	15
	Mid

	10
	EPA5
	-70
	10
	Mid

	11
	EVA70
	-50
	No External Noise
	Mid

	12
	EVA70
	-55
	25
	Mid

	13
	EVA70
	-60
	20
	Mid

	14
	EVA70
	-65
	15
	Mid

	15
	EVA70
	-70
	10
	Mid

	Note 1:
See Annex B.3 for the recommended channel bandwidth.

Note 2:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of ‘No Interference’, the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.

Note 3:
If this test point is part of another test there is no need to repeat.The previous result can be used.


A.3.8.2.4
Test Description
A.3.8.2.4.1
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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.8.2.3-1 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.3.8.2.4.2
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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1.
2)
Set the parameters of the bandwidth, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.8.2.3-2, 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.

4)
Count and record the overall number of ACK and NACK/DTX on the PUSCH/PUCCH during the subtest interval.

5)
Repeat steps 3 and 4 for each subtest in Table A.3.8.2.3-2.

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.3.8.2.4.1.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.8.3
LTE / UDP Downlink vs. SNR Performance / PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.8.3.1
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.3.8.3.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.

A.3.8.3.3
Test Parameters

Test parameters are defined in Table A.3.8.3.3-1 and A.3.8.3.3-2.
Table A.3.8.3.3-1: Test Parameters for Closed Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	As needed per Test No

	Transmission mode
	
	4

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 1-2
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Table A.3.8.3.3-2: Test points for Closed Loop Spatial Multiplexing Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test pramaters for each bandwidth

	Test No
	Propagation Conditions
	Ior 

(dBm)
	SNR (dB)
	Correlation

	1

Note 3
	Static
	-50
	No Interference

Note 2
	N/A

	2
	Static
	-55
	25
	N/A

	3
	Static
	-60
	20
	N/A

	4
	Static
	-65
	15
	N/A

	5
	Static
	-70
	10
	N/A

	6
	EPA5
	-50
	No External Noise
	Mid

	7
	EPA5
	-55
	25
	Mid

	8
	EPA5
	-60
	20
	Mid

	9
	EPA5
	-65
	15
	Mid

	10
	EPA5
	-70
	10
	Mid

	11
	EVA70
	-50
	No External Noise
	Mid

	12
	EVA70
	-55
	25
	Mid

	13
	EVA70
	-60
	20
	Mid

	14
	EVA70
	-65
	15
	Mid

	15
	EVA70
	-70
	10
	Mid

	Note 1:
See Annex B.3 for the recommended channel bandwidth.

Note 2:
In the performance report, the tester shall indicate for the ‘No Interference’ condition, the following note: In case of ‘No Interference’, the throughput is expected to be maximal. This may be the maximum theoretical throughput or below. In the latter case it cannot be distinguished, whether UE limitations, or signal generator limitations with respect to EVM, or both contribute to this.

Note 3:
If this test point is part of another test there is no need to repeat.The previous result can be used.


A.3.8.3.4
Test Description
A.3.8.3.4.1
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 [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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.8.3.3-1 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 [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.3.8.3.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2 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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1. The PMI used by the SS is determined as described in subclause B.2.2.6. The transmission rank used by the SS is determined as described in subclause B.2.2.7.
2)
Set the parameters of the bandwidth, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.8.3.3-2, 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.

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

5)
Repeat steps 3 and 4 for each subtest in Table A.3.8.3.3-2.

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.3.8.3.4.1.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.

A.3.8.4
LTE / UDP Downlink vs. SNR Performance / PDSCH Closed Loop Spatial Multiplexing using a single transmission layer Performance (Cell-Specific Reference Symbols)

A.3.8.4.1
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.3.8.4.2
Test Purpose
To measure the performance of the UE while downloading UDP based data within both static and multi path faded environments.

A.3.8.4.3
Test Parameters

Test parameters are defined in Table A.3.8.4.3-1 and A.3.8.4.3-2.
Table A.3.8.4.3-1: Test Parameters for Single Layer Closed Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	As needed per Test No

	Transmission mode
	
	6

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 1-2

	Note 1:
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Table A.3.8.4.3-2: Test points for Single Layer Closed Loop Spatial Multiplexing Testing
	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test No
	Propagation Conditions
	Ior 
	SNR (dB)
	Correlation

	1
	Static
	-60
	20
	N/A

	2
	Static
	-65
	15
	N/A

	3
	Static
	-70
	10
	N/A

	4
	Static
	-75
	5
	N/A

	5
	Static
	-80
	0
	N/A

	6
	Static
	-85
	-5
	N/A

	7
	EPA5
	-60
	20
	Mid

	8
	EPA5
	-65
	15
	Mid

	9
	EPA5
	-70
	10
	Mid

	10
	EPA5
	-75
	5
	Mid

	11
	EPA5
	-80
	0
	Mid

	12
	EPA5
	-85
	-5
	Mid

	13
	EVA70
	-60
	20
	Mid

	14
	EVA70
	-65
	15
	Mid

	15
	EVA70
	-70
	10
	Mid

	16
	EVA70
	-75
	5
	Mid

	17
	EVA70
	-80
	0
	Mid

	18
	EVA70
	-85
	-5
	Mid

	Note 1:
See Annex B.3 for the recommended channel bandwidth.


A.3.8.4.4
Test Description
A.3.8.4.4.1
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 [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 a UDP server.

3)
For a tethered configuration, 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. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.8.4.3-1 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 [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.3.8.4.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1 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.2.2.1. SS schedules the UL transmission every 5 ms to carry the PUSCH CQI feedback via PDCCH DCI format 0 with CQI request bit set to 1. The PMI used by the SS is determined as described in subclause B.2.2.6.
2)
Set the parameters of the bandwidth, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.8.4.3-2, 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.

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

5)
Repeat steps 3 and 4 for each subtest in Table A.3.8.4.3-2.

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.3.8.4.4.1.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
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