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A.3.8
LTE / UDP Downlink vs. SNR Performance

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

-
For A.3.8.3 and A.3.8.4 further investigation on handling UE PMI/RI feedback by the SS is necessary

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

	
	[image: image2.wmf]B

r


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

	Transmission mode
	
	2

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUCCH 1-0

	Note 1:
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Table A.3.8.1.3-2: 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.

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 test 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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	-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
	
	PUCCH 1-0

	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
Note 4
	EVA70
	-55
	25
	Mid

	13
Note 4
	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.
Note 4: 
This test point is still under investigation if it provides redundant information.


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.
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 test 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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	[image: image11.wmf]oc

N

at antenna port
	dBm/15kHz
	As needed per Test No

	Transmission mode
	
	4

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 1-2


	Note 1:
[image: image12.wmf]1

=

B

P




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
Note 4
	EVA70
	-55
	25
	Mid

	13
Note 4
	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.
Note 4: 
This test point is still under investigation if it provides redundant information.


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.
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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	dBm/15kHz
	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.
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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