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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
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	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:
[image: image4.wmf]1

=

B

P




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 thesub 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


	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.
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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	-3 (Note 1)
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	dBm/15kHz
	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. 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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	-3 (Note 1)
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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. 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.
Annex B:
Specific Test Conditions and Environment
B.1
Reference Test Points

<TEXT SKIPPED HERE>
B.2
Reference system configurations

<TEXT SKIPPED HERE>
B.2.2.5
System Information

Maximum channel bandwidth shall be considered for testing. Hence dl-Bandwidth will be set to downlink system bandwidth under test. The SIB periodicity is mentioned in table 4.4.3.4-1 for bandwidth under test. Other system information IE’s are used as per TS36.508 [11] section 4.4.3.2.
B.2.2.6
Mapping of UE reported PMI

The PMI to be used by the SS is determined by the following procedure:

The SS shall transmit PDSCH with selected precoding matrix from codebook (Table 6.3.4.2.3-1 in TS 36.211 [8]) every subframe according to PMI reports from the UE. In case of multiple PMI reporting the precoding matrix corresponding to the PMI reported by the UE is applied on the respective subband.
B.2.2.7
Mapping of UE reported RI
The transmission rank to be used by the SS is fixed and depends on the transmission mode configured in the test. For Transmission Modes 3 and 4 a fixed transmission rank equal to 2 is used by the SS independently of the UE reported RI. 
B.2.3
Network, Transport and Application Layers reference system configurations
B.2.3.1
FTP Reference System Configuration

The FTP server should be configured to meet the following requirements:

-
The TCP send/receive buffer sizes at the FTP server should be set to values sufficiently large to ensure they do not limit the maximum throughput achievable at the UE

-
The tx queue length should be set to a value sufficiently large value to ensure flow control between the network interface (ppp) and TCP is not triggered

The FTP application used on the tethered PC for tethered testing should meet the following requirements:

-
The tethered FTP application should allow the user to transfer files of any format supported by the tethered PC, in binary mode, in both the Downlink and the Uplink

-
The tethered FTP application should provide the means to compute the throughput T as defined in subclause 5.1.2 at the end of each file transfer

-
The tethered FTP application should provide an interface allowing automation of testing

-
The tethered FTP application t should not implement hidden optimizations that might impact the throughput

At both the FTP client and the FTP server, the following settings should be used:

-
The TCPWindowSize is set to a value greater than the BDP (bandwidth-delay product), with BDP computed as (max TCP data rate * RTT upper bound). Refer to clause 5.4.2.1.1 for guidance concerning the TCP advertised receiver window size setting.

-
The TCPWindowSize is adjusted to near even-multiple of TCP MTU. The Windows Scaling is enabled for all FTP transfers.

-
The socket buffer sizes are set to even-multiples of TCP MTU in use and set to values close to the BDP.

-
The TCP MTU size is set to a value comprised between 1280 and 1500 bytes as recommended by the manufacturer.

-
The FTP transfers are always carried out in Binary mode.

-
The contents of the files to be transferred over FTP are chosen in such a way that they are statistically random, with least compressibility.

-
No application level compression protocols are used to compress the FTP files.

-
Either IPv4 or IPv6 can be used, but only results obtained with the same IP address type can be compared, since the IP address type will affect the measured throughput.

B.2.3.2
UDP Reference System Configuration
The UDP server should be configured to meet the following requirements:

-
UDP blast duration shall be selected to meet the minimum test times using a sufficient rate to prevent physical layer DTX based upon the UE Category.

The UDP application used on the tethered PC for tethered testing should meet the following requirements:

-
The tethered UDP application should allow the user to transfer files of any format supported by the tethered PC, in binary mode, in both the Downlink and the Uplink.

-
The tethered UDP application should provide the means to compute the throughput T as defined in subclause 5.1.2.

-
The tethered UDP application should provide an interface allowing automation of testing.

-
The tethered UDP application should not implement hidden optimizations that might impact the throughput.

For embedded testing, the UDP client will reside in the UE under test. This will require an UDP application to be installed on the UE. The UDP application used for embedded testing should meet the following requirements:

-
The embedded UDP application should allow the user to transfer files of formats supported by the UE, in binary mode, both in the Downlink and the Uplink.

-
The embedded UDP application should provide the means to compute the throughput T as defined in subclause 5.1.2.

-
The embedded UDP application should provide an interface allowing automation of testing.

-
The embedded UDP application should not implement hidden optimizations that might impact the throughput.

The following settings are to be used.

-
The UDP MTU size is set to a value comprised between 1280 and 1500 bytes as recommended by the manufacturer.

-
The UDP transfers are always carried out in Binary mode.

-
The contents of the files to be transferred over UDP are chosen in such a way that they are statistically random, with least compressibility.

-
No application level compression protocols are used to compress the UDP files.

-
It is recommended that no control characters be used in the files as this may cause unexpected behaviour.

-
Either IPv4 or IPv6 can be used, but only results obtained with the same IP address type can be compared, since the IP address type will affect the measured throughput.
B.3
Recommendation for Operating band and Channel Bandwidth selection for application layer data throughput measurements

The UE application layer data throughput measurements as described in this TR is considered to be operating band independent. Therefore, the application layer data throughput measurement can be verified in one of the operating bands supported by the UE under test for HSPA and LTE respectively. 

For LTE it is recommended that the measurements are performed using the maximum channel bandwidth

NOTE:
For HSPA and LTE the measurement procedures as specified in Annex A of this TR are transparent to which operating band is used for the measurements. For LTE the measurement procedures as specified in Annex A of this TR are transparent to which channel bandwidth is used for the measurements. 

Annex C:
Specific Connection Diagrams

C.1
Purpose of annex

This annex identifies the specific connection diagrams necessary for the test procedures for UE Application Layer Data Throughput Performance.

C.2
UE Application Layer Data Throughput Connection Diagrams

C.2.1
UE Application Layer Data Throughput Connection Diagram for Tethered

The UE Application Layer Data Throughput connection diagram for tethered operation is shown in Figure C.2.1-1.
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Figure C.2.1-1: UE Application Layer Data Throughput Connection Diagram for Tethered

NOTE:
Some of the elements may be implemented in the same piece of test equipment depending on implementation.

C.2.2
UE Application Layer Data Throughput Connection Diagram for Embedded

The UE Application Layer Data Throughput connection diagram for embedded operation is shown in Figure C.2.2-1.
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Figure C.2.2-1: UE Application Layer Data Throughput Connection Diagram for Embedded

NOTE:
Some of the elements may be implemented in the same piece of test equipment depending on implementation.

Annex D:
Applicability

D.1
Purpose of annex

The present annex specifies a recommended applicability statement for the test cases included in Annex A. These applicability statements are based on the features implemented in the UE for the indication of which an Implementation Conformance Statement (ICS) proforma is also provided.
D.2
Recommended Test Case Applicability
The applicability of each individual test is identified in Table D.2-1. This is just a recommendation based on the purpose for which the test case was written.

The applicability of every test is formally expressed by the use of Boolean expression that are based on parameters (ICS) included in suction D.3 of the present document.

Additional information related to the Test Case (TC), e.g. affecting its dynamic behaviour or its execution may be provided as well.

The columns in Table D.2-1 have the following meaning:

Clause

The clause column indicates the clause number in Annex A that contains the test body.

Title

The title column describes the name of the test and contains the clause title of the clause in Ammex A that contains the test body.

Release

The release column indicates the earliest release from which each the test case is applicable. 

Applicability - Condition

The following notations are used for the applicability column:

R
recommended - the test case is recommended

O
optional – the test case is optional

N/A
not applicable - in the given context, the test case is not recommended.

Ci
conditional - the test is recommended ("R") or not ("N/A") depending on the support of other items. "i" is an integer identifying an unique conditional status expression which is defined immediately following the table. For nested conditional expressions, the syntax "IF ... THEN (IF ... THEN ... ELSE...) ELSE ..." is used to avoid ambiguities.

NOTE:
The conditions are defined in Table D.2-1a.

Applicability - Comments


This column contains a verbal description of the condition.

Additional Information - Specific ICS


This column contains the mnemonics of ICS(s) affecting the dynamic behaviour of the TC.

Additional Information - Specific IXIT


This column contains the mnemonics of IXIT(s) affecting the dynamic behaviour of the TC.
Additional Information - Number of TC Executions


This column contains, wherever applicable, the recommended for performance data throughput capability number of TC executions. Clarifying notes are listed in Table D.2-1b.

Table D.2-1: Applicability of tests and additional information for testing

	Clause
	TC Title
	Release
	Applicability
	
	Additional Information
	
	

	
	
	
	Condition
	Comment
	Specific ICS
	Specific IXIT
	Number of TC Executions

	A.2
	HSPA TCs
	
	
	
	
	
	

	A.2.2
	HSPA / FTP Downlink Performance
	Rel-5
	C01
	All UE supporting UTRA and Tethered or Embedded data configuration and FTP
	pc_FDD
	px_Tethered
px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.2.3
	HSPA / UDP Downlink Performance
	Rel-5
	C02
	All UE supporting UTRA and Tethered or Embedded data configuration and UDP
	pc_FDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.2.4
	HSPA / FTP Uplink Performance
	Rel-5
	C01
	All UE supporting UTRA and Tethered or Embedded data configuration and FTP
	pc_FDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.2.5
	HSPA / UDP Uplink Performance
	Rel-5
	C02
	All UE supporting UTRA and Tethered or Embedded data configuration and UDP
	pc_FDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.2.6
	HSPA / Stress Test Performance
	Rel-5
	C03
	All UE supporting UTRA and Tethered or Embedded data configuration and FTP and UDP
	pc_FDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.2.7
	HSPA / UDP Power Sweep Performance
	Rel-5
	C02
	All UE supporting UTRA and Tethered or Embedded data configuration and UDP
	pc_FDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.2.8
	HSPA / Throughput vs. Geometry Factor Performance
	Rel-5
	C02
	All UE supporting UTRA and Tethered or Embedded data configuration and UDP
	pc_FDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 1)

	
	
	tbd
	tbd
	tbd
	pc_TDD
	
	

	A.3
	LTE TCs
	
	
	
	
	
	

	A.3.2.1
	LTE / FTP Downlink / PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.2.2
	LTE / FTP Downlink / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.2.3
	LTE / FTP Downlink / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.2.4
	LTE / FTP Downlink / PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.2.5
	LTE / FTP Downlink / PDSCH Single-layer Spatial Multiplexing Performance (Port 5, UE-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.2.6
	LTE / FTP Downlink / PDSCH Single-layer Spatial Multiplexing Performance (Port 7 or 8, UE-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.2.7
	LTE / FTP Downlink / PDSCH Dual-layer Spatial Multiplexing Performance (port 7 and 8, User-Specific Reference Symbols)
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.1
	LTE / UDP Downlink / PDSCH Single Antenna Port Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.2
	LTE / UDP Downlink / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.3
	LTE / UDP Downlink / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.4
	LTE / UDP Downlink / PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.5
	LTE / UDP Downlink / PDSCH Single-layer Spatial Multiplexing Performance (port 5, User-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.6
	LTE / UDP Downlink / PDSCH Single-layer Spatial Multiplexing Performance (Port 7 or 8, UE-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.3.7
	LTE / UDP Downlink / PDSCH Dual-layer Spatial Multiplexing Performance (port 7 and 8, User-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.4.1
	LTE / FTP Uplink / PUSCH Single Antenna Port Performance
	Rel-8
	C04
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.5.1
	LTE / UDP Uplink / PUSCH Single Antenna Port Performance
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.6.1
	LTE / Stress Test Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
	Rel-8
	C06
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.6.2
	LTE / Stress Test Performance / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C06
	All UE supporting E-UTRA and Tethered or Embedded data configuration and FTP and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.7.1
	LTE / UDP Power Sweep / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.7.2
	LTE / UDP Power Sweep / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.8.1
	LTE / UDP Downlink vs. SNR Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.8.2
	LTE / UDP Downlink vs. SNR Performance / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	A.3.8.3
	LTE / UDP Downlink vs. SNR Performance / PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
	
	

	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)
	Rel-8
	C05
	All UE supporting E-UTRA and Tethered or Embedded data configuration and UDP
	pc_eFDD
	px_Tethered

px_Embedded
	1/2 Execution(s) (Note 2)

	
	
	
	
	
	pc_eTDD
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