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4.1
Study Item Objective
The objective of this Study Item is to define test procedures to measure UE data throughput performance at the application-layer, with no qualification of the results (i.e. no verdicts such as "pass/fail", "good", "medium", "bad" will be supplied).
The test procedures developed will measure the achieved average application-layer data rates (e.g. using FTP or UDP) of the UE standalone or/and in combination with a laptop under simulated realistic network scheduling and radio conditions in a repeatable lab-based environment (i.e. using lab-based simulators and other necessary equipment).
Note:
The point of measurement on the UE side will be either in a connected PC for terminals that support tethered mode only, or inside the UE in case of a terminal that does not support tethered mode, or in both places for UEs that support both modes.

The test procedures will be developed in a flexible manner to accommodate various test conditions. The exact simulated network scheduling and down link radio conditions to be used will be determined during the study. It is envisaged that in addition to some measurements under "ideal conditions", an initial set of suitable scheduling/radio conditions to be used by the test systems, will be defined to simulate typical network conditions. Additional optional conditions may be developed later as and when required.

The study will aim to reuse wherever possible conditions already specified by RAN4 (e.g. radio conditions) and test procedures used in current conformance testing by RAN5. Although utilising existing test procedures without any modification is unlikely, adaptation of existing test cases may well be possible. The study should determine the best candidates.

Note:
Test cases for example in clause 8 of TS 36.521-1 [2] could possibly be adapted for the study and test procedures could be based on the existing single antenna port, transmit diversity, and open and closed loop spatial multiplexing test cases.

The study will determine suitable test procedures for downlink data transfers, uplink data transfers and bidirectional data transfers.

The study will determine the Applications and the related Application requirements (e.g. FTP, UDP, quality of service, TCP settings, etc.) to be used. 

GCF has stated that the Radio connection should be limited to LTE and W-CDMA Rel-5 (HSDPA) and later and the study will only consider these.

Other issues that the Study Item may investigate include:

-
The definition of a reliable and repeatable test environment to ensure the best possible repeatability of the results. This could include the definition of a reference laptop configuration, applications in the UE or/and the Laptop that would measure the throughput, etc.

-
The impact from the lower layers data throughput on the application-layer data throughput, especially when variable radio conditions are applied.
NEXT CHANGED SECTION
5.7.3
Minimum Test Time

Application layer throughput is of a statistical nature but the statistics are unknown to us.

Hence, we are not able to give a variance of the measured throughput around the true throughput which results in the following complementary statements.

-
We are not able to give a confidence level of the measurement when given a predefined test time

-
We are not able to calculate a minimum test time for a given confidence level.

Therefore, for HSPA, the recommendation for minimum test time is 164 seconds which is derived from lowest speed fading (crossing of 990 wavelengths when travelling with the speed given in the fading profile). This proved its worth during the past and seems meaningful and applicable for the other higher speeds.  For static testing, 60 seconds is recommended.

For LTE, the recommended minimum test time for static testing is also set to 60s.

For fading cases, Annex G.3.5 of TS 36.521-1 [2] contains approximately 50 test times for throughput tests with different demodulation scenarios. These scenarios contain the fading profiles that have been proposed in clause 5.5.2 of this document.

The demodulation scenarios are characterised by certain parameters: BW, RB allocation, modulation and coding, antenna configuration. These parameters are similar but not entirely consistent for all of the UE application layer data throughput test conditions. Therefore, it is not possible to select specific test times from Annex G.3.5 of TS 36.521-1 [2] for the purpose of UE application layer data throughput testing. However, when deciding the minimum test times based on the parameters in this document, it is proposed to reuse, as far as possible, the minimum test times from Annex G.3.5 of TS 36.521-1 [2].
NEXT CHANGED SECTION
5.9
Test System Uncertainty and Test Tolerance

5.9.1
Recommended Uncertainty of Test System 

The test system should fulfil the 3GPP test system uncertainty values for HSDPA and E-UTRA throughput tests specified in Annex F of TS 34.121-1 [3] and  TS 34.122 [4] and Annex F of TS 36.521-1 [2]. If a test system cannot fulfil the 3GPP test system uncertainty requirements then the test system vendor shall declare its test system uncertainty values. 

5.9.2
Test Tolerances 

Since there are no absolute minimum requirements nor PASS/FAIL requirements in tests specified in the present TR the test tolerances are not defined which should be understood the applicable test tolerance being set to zero in all tests
NEXT CHANGED SECTION.
A.2.4.3
Test Parameters

Tables A.2.4.3-1 and A.2.4.3-2 define the relevant test parameters and test points for all relevant throughput tests.

Table A.2.4.3-1: Test Parameters for FTP Uplink Testing

	Parameter
	Unit
	All Tests

	Phase reference
	
	P-CPICH(FDD) / P-CCPCH (TDD)

	Redundancy and constellation version coding sequence
	
	{6,2,1,5}

	Maximum number of HARQ transmission
	
	4

	Note:
The HS-SCCH channel(s) and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH channel(s) shall only use the identity of the UE under test for those TTI intended for the UE. Although the test procedures are defined for uplink tests, the test parameters in this table represent the downlink configuration.


Table A.2.4.3-2: Test Points for FTP Uplink Testing

	Test Number
	Propagation Conditions
	Ior (dBm)
	HS-PDSCH Ec/Ior (dB)
	Target UE Tx Power (dBm)
	Uplink

	1
	Static
	-65
	-1.4
	12
	R99

(384 kbps)
(FDD) / HSUPA (TDD)

	2
	Static
	-65
	-1.4
	-7
	HSUPA


A.2.4.4
Test Description
A.2.4.4.1
Initial Conditions

Test environment: normal; see clauses G.2.1 and G.2.2 of TS 34.121-1 [3]. for FDD; see clauses G 2.1 and G 2.2 of TS 34.122-1[4] for LCR TDD mode.
Frequencies to be tested: mid range; see clause G.2.4 of TS 34.121-1 [3] for FDD; see clause G.2.4 of TS 34.122-1[4] for LCR TDD mode.

1)
Connect the SS (node B emulator) and fader and AWGN noise source to the UE antenna connector based upon UE receiver type as referenced in Annex A of TS 34.121-1 [3] for FDD mode or Annex A of TS 34.122-2[4] for LCR TDD mode. The downlink connection between the System Simulator and the UE shall be without Additive White Gaussian Noise and have no fading or multipath effects.

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)
Set up an HSDPA call using Modem or NIC interface with levels according to table E.5.0 of TS 34.121-1 [3] for FDD mode or clause E.2 of table TS 34.122-2[4] for LCR TDD mode.

5)
The test parameters shall be set according to Table A.2.4.3-1 and the configuration of the downlink channels shall be set as defined in clause E.5 of TS 34.121-1 [3] for FDD mode or clauses E.1 and E.2 of TS 34.122-2[4] for LCR TDD mode according to UE capability.

A.2.4.4.2
Procedure

1)
Once the HSDPA connection is setup, set the parameters for propagation conditions, Ior levels, and Ec/Ior according to Table A.2.4.3-2, as appropriate. The fading simulator shall be configured for static conditions as described in clause D.2.1 of TS 34.121-1 [3] for FDD mode and clause D.2.1 of TS 34.122-1 [4] for LCR TDD mode with the exception that AWGN is not used.

2)
Using the FTP client, begin FTP upload to the application server of a file sufficient in size for the test duration outlined in Table A.2.1-1 and record Throughput T result. The transport block size used by the SS shall be determined based on UE reported CQI as described in subclause B.2.1.1 (This is iteration 1)

3)
Count the number of NACK, ACK and statDTX on the UL HS-DPCCH during the test iteration interval.

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

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

6)
Record the overall number of NACK, ACK and statDTX on the UL HS-DPCCH during the entire test for information.

7)
If the HSDPA connection setup needs to be re-established after the subtest, perform the initial HSDPA call setup in accordance with the initial conditions in clause A.2.4.4.1.

8)
Repeat steps 1 to 7 for each subtest in Table A.2.4.3-2, as appropriate.

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

A.2.5
HSPA / UDP Uplink Performance
A.2.5.1
Definition

The UE application layer uplink performance for UDP under static conditions is determined by the UE application layer FTP throughput T.

A.2.5.2
Test Purpose

To measure the performance of the UE while uploading UDP based data.

A.2.5.3
Test Parameters

Tables A.2.5.3-1 and A.2.5.3-2 define the relevant test parameters and test points for all relevant throughput tests.

Table A.2.5.3-1: Test Parameters for UDP Uplink Testing

	Parameter
	Unit
	All Tests

	Phase reference
	
	P-CPICH
(FDD) / P-CCPCH (TDD)

	Redundancy and constellation version coding sequence
	
	{6,2,1,5}

	Maximum number of HARQ transmission
	
	4

	Note:
The HS-SCCH channel(s) and HS-PDSCH shall be transmitted continuously with constant power. HS-SCCH channel(s) shall only use the identity of the UE under test for those TTI intended for the UE. Although the test procedures are defined for uplink tests, the test parameters in this table represent the downlink configuration.


Table A.2.5.3-2: Test Points for UDP Uplink Testing

	Test Number
	Propagation Conditions
	Ior (dBm)
	HS-PDSCH Ec/Ior (dB)
	Target UE Tx Power (dBm)
	Uplink

	1
	Static
	-65
	-1.4
	12
	R99

(384 kbps)
(FDD) / HSUPA (TDD)

	2
	Static
	-65
	-1.4
	-7
	HSUPA


A.2.5.4
Test Description
A.2.5.4.1
Initial Conditions

Test environment: normal; see clauses G.2.1 and G.2.2 of TS 34.121-1 [3] for FDD; see clauses G 2.1 and G.2.2 of TS 34.122-1[4] for LCR TDD mode..

Frequencies to be tested: mid range; see clause G.2.4 of TS 34.121-1 [3 for FDD; see clause G 2.4 of TS 34.122-1[4] for LCR TDD mode.].

1)
Connect the SS (node B emulator) and fader and AWGN noise source to the UE antenna connector based upon UE receiver type as referenced in Annex A of TS 34.121-1 [3] for FDD mode or Annex A of TS 34.122-2[4] for LCR TDD mode. The downlink connection between the System Simulator and the UE shall be without Additive White Gaussian Noise and have no fading or multipath effects.

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)
Set up an HSDPA call using Modem or NIC interface with levels according to table E.5.0 of TS 34.121-1 [3] for FDD mode or clause E.2 of table TS 34.122-2[4] for LCR TDD mode.

5)
The test parameters shall be set according to Table A.2.5.3-1 and the configuration of the downlink channels shall be set as defined in clause E.5 of TS 34.121-1 [3] according to UE capability for FDD mode or clauses E.1 and  E.2 of TS 34.122-2[4] for LCR TDD mode
NEXT CHANGED SECTION
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.

2)
Set the parameters of the bandwidth, the propagation condition, the correlation matrix, the signal level and the SNR 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.

5)
Calculate and record the maximum difference in throughput, T, across all subtests. 

6)
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 measure the consistency of downlink performance of the UE across Ior values 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 (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.3.7.2.3-2: 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)
	SNR (dB)
	Correlation

	1
	EVA70
	-60
	25
	Low

	2
	EVA70
	-62
	25
	Low

	3
	EVA70
	-64
	25
	Low

	4
	EVA70
	-66
	25
	Low

	5
	EVA70
	-68
	25
	Low

	6
	EVA70
	-70
	25
	Low

	7
	EVA70
	-72
	25
	Low

	8
	EVA70
	-74
	25
	Low

	9
	EVA70
	-76
	25
	Low

	10
	EVA70
	-78
	25
	Low

	11
	EVA70
	-80
	25
	Low

	12
	EVA70
	-82
	25
	Low

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

Note 2:
Throughput should remain consistent across Ior within a reasonable tolerance.


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, 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.3.7.2.3-1 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.

2)
Set the parameters of the bandwidth, the propagation condition, the correlation matrix, the signal level and the SNR 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.

5)
Calculate and record the maximum difference in throughput, T, across all subtests. 

6)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
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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	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 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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	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 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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	dB
	-3
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	dB
	-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



	Note 1:
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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

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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	-3 (Note 1)
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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:
[image: image20.wmf]1

=

B

P




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.
Annex B:
Specific Test Conditions and Environment
B.0
Purpose of Annex

This annex specifies the test conditions and test environment to be used for UE Application Layer Data Throughput Performance testing. 
It includes details of the 
Reference Test Points, the system configurations, the simulated network environments and recommendations for operating band and channel bandwidth selections.
B.1
Reference Test Points

B.1.1
Reference Test Points for HSPA

Table B.1.1-1: Reference Test Points for HSPA

	Test point index
	Propagation Condition
	Geometry
	Other test point parameters
	Justification

	HSPA-1

Note 1
	Static
	No interference
	As defined in test case
	To check that upper-layers do not constrain data throughput

	HSPA-2
	PA3

Note 2
	20dB
	As defined in test case
	To exhibits large TBS variations (see  clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	HSPA-3
	VA30

Note 2
	10dB
	As defined in test case
	Fast variations and VA occurs frequently in deployments

	HSPA-4
	VA120
Note 2
	0dB
	As defined in test case
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high speed scenario in the work item objective

	HSPA-5
	PB3

Note 2
	0dB
	As defined in test case
	Most common high-dispersion case

	Note 1:
Definition of the Static and No Interference condition for the HSPA-1 test point index: The downlink connection between the System Simulator and the UE is without Additive White Gaussian Noise, and has no fading or multipath effects.

Note 2:
See TS 25.101 [12], Annex B.2 for definition of PA3, PB3, VA30 and VA120


B.1.2
Reference Test Points for LTE

Table B.1.2-1: Reference Test Points for LTE

	Test point index
	Propagation Condition
	SNR
	Other test point parameters
	Justification

	LTE-1
	Static
	No interference
Note 1
	As defined in test case
	To check that upper-layers do not constrain data throughput

	LTE-2
	EPA5

Note 2
	20dB
	As defined in test case
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	LTE-3
	EVA5 
Note 2
	10dB
	As defined in test case
	EVA occurs frequently in deployments

	LTE-4
	ETU70 
Note 2
	0dB
	As defined in test case
	Fast variations and most common high-dispersion case

	LTE-5
	ETU300

Note 2
	0dB
	As defined in test case
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high speed scenario in the work item objective

	Note 1:
See TS 36.521-1 [2], Annex B.0 for definition of No interference.

Note 2:
See TS 36.101 [13], Annex B.2 for definition of EVA5, EPA5, EVA70, ETU70 and ETU300


B.2
Reference system configurations


B.2.1
HSPA reference system configurations


B.2.1.1
Mapping of UE reported CQI and TBS (HSPA)

The transport block size to be used by the SS is dependent on the UE reported CQI, and is determined by the tables in TS 25.214, clause 6A.2.3.

For the case in which RLC PDU size settings (i.e. for the case flexible RLC PDU size is not utilized) are such that the reported CQI value causes the mapped transport block size to not fit in the RLC PDU then the SS shall not transmit any data.
B.2.1.2
MAC Configurations

For UEs supporting HS-DSCH Category 12 or lower, MAC-hs should be configured. For UEs supporting HS-DSCH Category 13 or higher, MAC-ehs should be configured.

B.2.1.3
RLC Configuration

For HSPA data throughput testing purposes RLC in AM mode only will be used. The RLC configuration parameters shall follow the parameters as defined for RLC AM in the default RADIO BEARER SETUP message in clause 9.1 of TS 34.108 [14] for condition A31.

B.2.1.4
PDCP Configuration

For HSPA data throughput testing compression will not be enabled. The PDCP configuration parameters shall follow the parameters as defined for RLC AM in the default RADIO BEARER SETUP message in clause 9.1 of TS 34.108 [14] for condition A31.
B.2.2
LTE reference system configurations


B.2.2.1
Mapping of UE reported CQI and TBS (LTE)

The mapping between UE signalled CQI and the TBS used by the SS  for downlink transmissions is based on full RB allocation and wideband CQI reporting mode. 

The transport block size to be used by the SS dependent on the UE reported CQI is determined by the following steps:

1.
The SS selects the transport format corresponding to the UE reported CQI index from tables B.2.2.1-1 for the single antenna transmission case or from table B.2.2.1-2 for the dual antenna transmission case.

2.
The SS determines the transport block size based on the selected target code rate in step 1 and using radio block allocation NRB = maximum PRB for the channel bandwidth tested in accordance to the algorithm specified in TS 36.101 [13] clause A.2.1.2

NOTE:
Tables B.2.2.1-1 and B.2.2.1-2 are based on mapping between UE reported CQI index and transport format as specified in TS 36.101 [13] tables A.4-3 and A.4-3a for the single and dual antenna transmission cases.

Table B.2.2.1-1: Transport format corresponding to UE reported CQI index for the single antenna transmission case

	CQI index
	Modulation
	Target code rate 
	Imcs

	0
	out of range
	out of range
	DTX

	1
	QPSK
	0.0762
	0

	2
	QPSK
	0.1172
	0

	3
	QPSK
	0.1885
	2

	4
	QPSK
	0.3008
	4

	5
	QPSK
	0.4385
	6

	6
	QPSK
	0.5879
	8

	7
	16QAM
	0.3691
	11

	8
	16QAM
	0.4785
	13

	9
	16QAM
	0.6016
	16

	10
	64QAM
	0.4551
	18

	11
	64QAM
	0.5537
	21

	12
	64QAM
	0.6504
	23

	13
	64QAM
	0.7539
	25

	14
	64QAM
	0.8525
	27

	15
	64QAM
	0.9258
	27

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement.


Table B.2.2.1-2: Transport format corresponding to UE reported CQI index for the dual antenna transmission case

	CQI index
	Modulation
	Target code rate 
	Imcs

	0
	out of range
	out of range
	DTX

	1
	QPSK
	0.0762
	0

	2
	QPSK
	0.1172
	0

	3
	QPSK
	0.1885
	2

	4
	QPSK
	0.3008
	4

	5
	QPSK
	0.4385
	6

	6
	QPSK
	0.5879
	8

	7
	16QAM
	0.3691
	11

	8
	16QAM
	0.4785
	13

	9
	16QAM
	0.6016
	15

	10
	64QAM
	0.4551
	18

	11
	64QAM
	0.5537
	20

	12
	64QAM
	0.6504
	22

	13
	64QAM
	0.7539
	24

	14
	64QAM
	0.8525
	26

	15
	64QAM
	0.9258
	27

	Note1:
Sub-frame#0 and #5 are not used for the corresponding requirement. The next subframe (i.e. sub-frame#1 or #6) shall be used for the retransmission.


B.2.2.2
MAC Configurations

For data throughput testing will be using one DRB configuration and there will be no SRB data in the downlink and uplink. The Modulation order and transport block size are determined as per section 7.1.7 of TS 36.213 [10].The parameters for MAC configuration and the DRB Logical channel configurations will follow the Table 4.8.2.1.5-1 and Table 4.8.2.1.4-1 of TS 36.508 [11] respectively.

	Derivation Path: TS 36.331 [16] clause 6.3.2

	Information Element
	Value/remark
	Comment
	Condition

	MAC-MainConfig-RBC ::= SEQUENCE {
	
	
	

	  ul-SCH-Config SEQUENCE {
	
	
	

	    periodicBSR-Timer
	Infinity
	
	no_periodic_BSR_or_PHR

	  }
	
	
	

	  drx-Config
	Not present
	
	NOT pc_FeatrGrp_5

	
	
	
	

	      shortDRX 
	Not present
	
	

	    }
	
	
	

	  }
	
	
	

	  phr-Config CHOICE {
	
	
	no_periodic_BSR_or_PHR

	    Release
	NULL
	
	

	   }
	
	
	

	}
	
	
	


B.2.2.3
RLC Configuration

For LTE data throughput testing purposes RLC in AM mode only will be used. The RLC configuration parameters shall follow Table 4.8.2.1.3.2-1 of TS 36.508 [11].

B.2.2.4
PDCP Configuration

For LTE data throughput testing compression will not be enabled. PDCP configuration for DRB in RLC AM mode shall follow Table 4.8.2.1.2.2-1 of TS 36.508 [11].

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 TS 36.508 [11] section 4.4.3.2.
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