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< Unchanged sections omitted >

A.3.1
General

The following test procedures will evaluate the UE Application Layer Data Throughput Performance for LTE.

For a tethered data configuration, the UE will be tethered to a laptop using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers as recommended by the UE manufacturer for the intended use by the customer/user. In most cases, a laptop with an embedded modem is considered to be a tethered data configuration as opposed to an embedded data configuration due to the UE to PC interface. Refer to the Tethered Data connection diagram in figure C.2.1-1.

For an embedded data configuration, the UE will be the endpoint of the measurement and will have the appropriate data client test applications called out in the test procedures. Refer to the Embedded Data connection diagram in figure C.2.2-1.

The UE should be tested in any data configuration that it supports (tethered and/or embedded).

The propagation conditions are specified in Annex B of TS 36.521-1 [2] and the Down link Physical channels are specified in Annex C TS 36.521-1 [2]. Unless stated otherwise, DL power control is OFF.

The common RF test conditions of Performance requirements are defined in clause A.3 of TS 36.521-1 [2], and each test conditions in clause 9 should refer to clause A.5 of TS 36.521-1 [2]. Individual test conditions are defined in the paragraph of each test.

All throughput measurements in Annex A.3 shall be performed according to the following general rules:

-
The measured UE Application Layer Throughput, T, is defined in clause 5.1.2.

-
Minimum test time is necessary for both static and multipath fading profiles to ensure stabilization of the FTP or UDP Application throughput.  The following table provides statistical accuracy and simplifies the process by breaking it down into Static and faded profiles where the faded profile duration is sufficient for all faded standard fade models.

Table A.3.1-1: Transfer Duration Times

	Profile
	Minimum Test Time

	Static
	60s

	Faded (EPA5,EVA5, ETU70, ETU300)
	Note: 

Reuse, as far as possible, the minimum test times from 36.521‑1 Annex G.3.5


-
FTP file size shall be selected according to the test purpose and  receive design to meet the minimum test times.

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

The performance characteristics for a particular UE will be determined by all possible LTE transmission modes, i.e. SIMO, Transmit Diversity, Open loop MIMO and Closed loop MIMO. Results shall be recorded for the following sections which characterize the UE performance across a variety of application layer scenarios utilizing both FTP and UDP protocols.

-
FTP Downlink Performance

-
UDP Downlink Performance

-
FTP Uplink Performance

-
UDP Uplink Performance
-
Stress Test Performance

-
UDP Power Sweep Performance

-
UDP Downlink vs. SNR Performance
IP header compression will not be used.

Ciphering and integrity of RRC and NAS messages and user plane data will be set to null for UDP and AES for FTP to check CPU processing ability of UE.. Refer to TS 33.401 [8].

The recorded UE throughput for the FTP and UDP Downlink and Uplink Performance test procedures shall be based upon the simple average of 5 transfers for each test condition. 

Unless otherwise stated, the UE output power for the tests shall be set0 dBm with ±2dBm tolerance.

Unless stated otherwise, power control of the Downlink is OFF.

The physical channels specified in TS 36.211 [9] clause 6 (for downlink physical channels) shall be as defined in the respective sections below.

In addition to any recommendations made in this clause and the downlink test procedures herein, the uplink shall be configured to allow the UE under test to achieve the maximum downlink throughput.
In addition to any recommendations made in this clause and the uplink test procedures herein, the uplink shall be configured to allow the uplink to achieve maximum uplink throughput as per Annex F.2. For a given UE category and channel bandwidth the reference channel with highest throughput supported be that UE category is chosen. The downlink shall be configured acoordingly to allow the UE under test to achieve said uplink throughput.
The requirement for a UE that support E-UTRA in downlink shall be tested according to the declared UE PDSCH category.

The fading of the signals and the AWGN signals applied to each receiver antenna connector shall be uncorrelated. The levels of the test signal applied to each of the antenna connectors shall be as defined in the respective test cases.

The test procedures defined herein are based on UE(s) that utilize a dual-antenna receiver.

For all test procedures, the SNR is defined as:
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where the superscript indicates the receiver antenna connector. The SNR requirement applies for the UE categories given for each test.

The parameters specified in Table A.3.1-2 are valid for all FDD tests unless otherwise stated.

Table A.3.1-2: Common Test Parameters (FDD)

	Parameter
	Unit
	Value 
	Comments

	Inter-TTI Distance
	
	1
	

	Number of HARQ processes
	Processes
	8
	For FDD, 8 HARQ processes in the DL, as specified in TS 36.213 [10] clause 7. All 8 HARQ processes are used.

	Total number of soft channel bits
	
	UE category dependent value
	The value depends on UE category as specified in TS 36.306 [16] clause 4.1.

	Scheduling of retransmissions
	
	
	1. Retransmissions use the same Transport Block Size (TBS) as the initial transmission.

2. HARQ processes are scheduled consecutively, independent of the fact, whether retransmissions (for negatively acknowledged HARQ processes) or new transmissions (for positively acknowledged HARQ processes) occur.

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

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM
	

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 2 for 10 MHz, 15 MHz and 20 MHz bandwidths
	The PCFICH carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe, as specified in TS 36.211 [9] clause 6.7 

	Cyclic Prefix
	
	Normal
	CP consist of the following physical resource blocks (RBs) parameters: 12 consecutive subcarriers at a 15 kHz spacing and 7 OFDM symbols, as specified in TS 36.211 [9] clause 6.2.3

	Cell ID
	
	0
	The Cell ID is uniquely defined by a number in the range of 0 to 503, representing the physical-layer cell identity, as specified in TS 36.211 [9] clause 6.11.


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

	Parameter
	Unit
	Value 
	Comments

	Uplink downlink configuration (Note 1)
	
	1
	

	Special subframe configuration (Note 2)
	
	4
	

	Inter-TTI Distance
	
	1
	

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

	Total number of soft channel bits
	
	UE category dependent value
	The value depends on UE category as specified in TS 36.306 [16] clause 4.1. 

	Scheduling of retransmissions
	
	
	1. Retransmissions use the same Transport Block Size (TBS) as the initial transmission.

2. HARQ processes are scheduled consecutively, independent of the fact, whether retransmissions (for negatively acknowledged HARQ processes) or new transmissions (for positively acknowledged HARQ processes) occur. 

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

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

	Redundancy version coding sequence
	
	{0,1,2,3} for QPSK and 16QAM

{0,0,1,2} for 64QAM
	

	Number of OFDM symbols for PDCCH
	OFDM symbols
	4 for 1.4 MHz bandwidth, 3 for 3 MHz and 5 MHz bandwidths, 

2 for 10 MHz, 15 MHz and 20 MHz bandwidths
	The PCFICH carries information about the number of OFDM symbols used for transmission of PDCCHs in a subframe, as specified in TS 36.211 [9] clause 6.7 

	Cyclic Prefix
	
	Normal
	CP consist of the following physical resource blocks (RBs) parameters: 12 consecutive subcarriers at a 15 kHz spacing and 7 OFDM symbols, as specified in TS 36.211 [9] clause 6.2.3

	Cell ID
	
	0
	The Cell ID is uniquely defined by a number in the range of 0 to 503, representing the physical-layer cell identity, as specified in TS 36.211 [9] clause 6.11.

	Note 1:
as specified in Table 4.2-2 in TS 36.211 [9]

Note 2:
as specified in Table 4.2-1 in TS 36.211 [9]


< Unchanged sections omitted >

A.3.4
LTE / FTP Uplink Performance

A.3.4.1
LTE / FTP Uplink / PUSCH Single Antenna Port Performance

A.3.4.1.1
Definition

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

A.3.4.1.2
Test Purpose

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

A.3.4.1.3
Test Parameters

Test parameters are defined in Table A.3.4.1.3-1.
Table A.3.4.1.3-1: Test points

	Initial conditions

	Channel bandwidth
	Note 1

	SNR
	∞ for Static

	Test parameters for each bandwidth

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A

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


A.3.4.1.4
Test Description
A.3.4.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 36.521-1 [2].
Test Environment: Normal, as defined in TS 36.508 [11] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [11] clause 4.3.1.1 for FDD and 4.3.1.2 for TDD.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [11] Annex A, Figure A.10 for antenna configuration 2x2.

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

3)
For a tethered configuration, tether the UE to a laptop configured with FTP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has an FTP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2 and A.3.1-3 as appropriate.

5)
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 in TS 36.521-1 [2] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [2].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [2].

A.3.4.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.2.2.1.

2)
Set the downlink parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.4.1.3-1, as appropriate. Set the uplink parameters of the bandwidth, MCS, reference channel according to Annex A.3.1 as appropriate.
3)
Using the FTP client, begin FTP upload from the application server of a file sufficient in size for the test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

4)
Repeat transfer for iterations 2-5 within the same call as the first iteration.

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

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

7)
If the RRC connection setup needs to be re-established after the subtest, perform the initial call setup in accordance with the initial conditions in clause A.3.4.1.4.1.

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

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

A.3.5.1
LTE / UDP Uplink / PUSCH Single Antenna Port Performance

A.3.5.1.1
Definition

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

A.3.5.1.2
Test Purpose

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

A.3.5.1.3
Test Parameters

Test parameters are defined in Table A.3.5.1.3-1.
Table A.3.5.1.3-1: Test points

	Initial conditions

	Channel bandwidth
	Note 1

	SNR
	∞ for Static

	Test parameters for each bandwidth

	Test No
	Propagation Conditions
	Correlation

	1
	Static
	N/A

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


A.3.5.1.4
Test Description
A.3.5.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 36.521-1 [2].
Test Environment: Normal, as defined in TS 36.508 [11] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [11] clause 4.3.1.1 for FDD and 4.3.1.2 for TDD.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [11] Annex A, Figure A.10 for antenna configuration 2x2.

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

3)
For a tethered configuration, tether the UE to a laptop configured with UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2 and A.3.1-3 as appropriate.

5)
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 in TS 36.521-1 [2] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [2].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [2].

A.3.5.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.2.2.1.

2)
Set the downlink parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix, antenna configuration and the SNR according to Table A.3.5.1.3-1, as appropriate. Set the uplink parameters of the bandwidth, MCS, reference channel according to Annex A.3.1 as appropriate.
3)
Using the UDP client, begin UDP upload from the application server of a file sufficient in size for the test duration outlined in Table A.3.1-1 and record Throughput T result. (This is iteration 1)

4)
Repeat transfer for iterations 2-5 within the same call as the first iteration.

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

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

7)
If the RRC connection setup needs to be re-established after the subtest, perform the initial call setup in accordance with the initial conditions in clause A.3.5.1.4.1.

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

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

A.3.6
LTE / Stress Test Performance

A.3.6.1
LTE / Stress Test Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols)

A.3.6.1.1
Definition
The UE application layer stress test performance is determined by the UE application layer bi-directional UDP and alternating direction FTP throughput T over an extended transfer duration.

A.3.6.1.2
Test Purpose
To measure the performance of the UE over extended transfer durations while simultaneously uploading and downloading UDP based data or alternating upload and download FTP transfers with static conditions.

A.3.6.1.3
Test Parameters

Test parameters are defined in Table A.3.6.1.3-1 and A.3.6.1.3-2.
Table A.3.6.1.3-1: Test Parameters for Transmit Diversity UDP/FTP Stress Testing

	Parameter
	Unit
	All Tests

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

	Transmission mode
	
	2

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUCCH 1-0

	Note 1:
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Table A.3.6.1.3-2: Test points for Transmit Diversity UDP/FTP Stress Testing

	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Reference test point

Note 2
	Propagation Conditions

Note 2
	SNR (dB)

Note 2
	Protocol (FTP/UDP)

	1
	LTE-1
	Static
	No Interference

Note 5
	Alternating FTP

	2
	LTE-1
	Static
	No Interference

Note 5
	Bi-directional UDP

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

Note 2:
The test points is according to Table B.1.2-1in Annex B.1.2.

Note 3:
FTP File size should allow a minimum transfer duration of 1 minute per transfer with the number of transfers equal to 10.

Note 4:
UDP bidirectional duration shall be set to 10 minutes with a sufficient blast rates to prevent physical layer DTX on either the UL or DL.

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


A.3.6.1.4
Test Description
A.3.6.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 36.521-1 [2].
Test Environment: Normal, as defined in TS 36.508 [11] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [11] clause 4.3.1.1 for FDD and 4.3.1.2 for TDD.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [11] Annex A, Figure A.10 for antenna configuration 2x2.

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

3)
For a tethered configuration, tether the UE to a laptop configured with both FTP and UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has both FTP and UDP client test applications available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.6.1.3-1 as appropriate.

5)
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 in TS 36.521-1 [2] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [2].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [2].

A.3.6.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.2.2.1.

2)
Set the downlink parameters of the bandwidth, propagation condition, and SNR according to Table A.3.6.1.3-2, as appropriate. Set the UL parameters of the bandwidth, MCS, reference channel according to Annex A.3.1 as appropriate.
3)
Using the FTP or UDP client, begin FTP or UDP transfers to/from the application server per Table A.3.6.1.3-2 and record Throughput T results.

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

5)
If the RRC connection setup needs to be re-established after the subtest, perform the initial call setup in accordance with the initial conditions in clause A.3.6.1.4.1.

6)
Repeat steps 1 to 5 for each subtest in Table A.3.6.1.3-2, as appropriate.

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.6.2
LTE / Stress Test Performance / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.6.2.1
Definition
The UE application layer stress test performance is determined by the UE application layer bi-directional UDP and alternating direction FTP throughput T over an extended transfer duration.

A.3.6.2.2
Test Purpose
To measure the performance of the UE over extended transfer durations while simultaneously uploading and downloading UDP based data or alternating upload and download FTP transfers with static conditions.

A.3.6.2.3
Test Parameters

Test parameters are defined in Table A.3.6.2.3-1 and A.3.6.2.3-2.
Table A.3.6.2.3-1: Test Parameters for Open Loop Spatial Multiplexing UDP/FTP Stress Testing

	Parameter
	Unit
	All Tests

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

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUCCH 1-0

	Note 1:
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Table A.3.6.2.3-2: Test points for Open Loop Spatial Multiplexing UDP/FTP Stress Testing

	Initial conditions

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Reference test point

Note 2
	Propagation Conditions

Note 2
	SNR (dB)

Note 2
	Correlation

	1
	LTE-1
	Static
	No Interference

Note 5
	Alternating FTP

	2
	LTE-1
	Static
	No Interference

Note 5
	Bi-directional UDP

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

Note 2:
The test points is according to Table B.1.2-1in Annex B.1.2.

Note 3:
FTP File size should allow a minimum transfer duration of 1 minute per transfer with the number of transfers equal to 10.

Note 4:
UDP bidirectional duration shall be set to 10 minutes with a sufficient blast rates to prevent physical layer DTX on either the UL or DL.

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


A.3.6.2.4
Test Description
A.3.6.2.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

Configurations of PDSCH and PDCCH before measurement are specified in Annex C.2 of TS 36.521-1 [2].
Test Environment: Normal, as defined in TS 36.508 [11] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [11] clause 4.3.1.1 for FDD and 4.3.1.2 for TDD.

1)
Connect the SS, the faders and AWGN noise sources to the UE antenna connectors as shown in TS 36.508 [11] Annex A, Figure A.10 for antenna configuration 2x2.

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

3)
For a tethered configuration, tether the UE to a laptop configured with both FTP and UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has both FTP and UDP client test applications available.

4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.6.2.3-1 as appropriate.

5)
Downlink signals are initially set up according to Annex C0, C.1 and Annex C.3.2 in TS 36.521-1 [2] and uplink signals according to Annex H.1 and H.3.2 in TS 36.521-1 [2].

6)
Propagation conditions are set according to Annex B.0 in TS 36.521-1 [2].

A.3.6.2.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.2.2.1.
2)
Set the downlink parameters of the bandwidth, propagation condition, and SNR according to Table A.3.6.2.3-2, as appropriate. Set the UL parameters of the bandwidth, MCS, reference channel according to Annex A.3.1 as appropriate.
3)
Using the FTP or UDP client, begin FTP or UDP transfers to/from the application server per Table A.3.6.2.3-2 and record Throughput T results.

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

5)
If the RRC connection setup needs to be re-established after the subtest, perform the initial call setup in accordance with the initial conditions in clause A.3.6.2.4.1.

6)
Repeat steps 1 to 5 for each subtest in Table A.3.6.2.3-2, as appropriate.

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

< Unchanged sections omitted >

Annex F:
Measurement Channels

F.1
Purpose of annex

FFS.

F.2
UL reference measurement channels
F.2.1
FDD
Table F.2.1-1: Reference Channels for maximal UL throughput for FDD
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate
	Payload size
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1)
	Total number of bits per Sub-Frame
	Total symbols per Sub-Frame
	Supported by UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4
	6
	12
	16QAM
	0.76
	2600
	24
	1
	3456
	864
	≥ 1

	
	3
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	3
	15
	12
	16QAM
	0.75
	6456
	24
	2
	8640
	2160
	≥ 2

	
	5
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	5
	25
	12
	16QAM
	0.75
	10680
	24
	2
	14400
	3600
	≥ 2

	
	10
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	10
	50
	12
	16QAM
	0.75
	21384
	24
	4
	28800
	7200
	≥ 2

	
	15
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	15
	71
	12
	16QAM
	0.62
	25456
	24
	5
	40896
	10224
	≥ 2

	
	15
	75
	12
	16QAM
	0.76
	32856
	24
	6
	43200
	10800
	≥ 3

	
	20
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	20
	71
	12
	16QAM
	0.62
	25456
	24
	5
	40896
	10224
	≥ 2

	
	20
	100
	12
	16QAM
	0.76
	43816
	24
	6
	57600
	14400
	≥ 3

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)


F.2.2
TDD
Table F.2.2-1: Reference Channels for maximal UL throughput for TDD
	Parameter
	Ch BW
	Allocated RBs
	DFT-OFDM Symbols per Sub-Frame
	Mod’n
	Target Coding rate (Note 2)
	Payload size (Note 2)
	Transport block CRC
	Number of code blocks per Sub-Frame (Note 1, 2)
	Total number of bits per Sub-Frame (Note 2)
	Total symbols per Sub-Frame (Note 2)
	Supported by UE Category

	Unit
	MHz
	
	
	
	
	Bits
	Bits
	
	Bits
	
	

	
	1.4
	6
	12
	16QAM
	0.76
	2600
	24
	1
	3456
	864
	≥ 1

	
	3
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	3
	15
	12
	16QAM
	0.75
	6456
	24
	2
	8640
	2160
	≥ 2

	
	5
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	5
	25
	12
	16QAM
	0.75
	10680
	24
	2
	14400
	3600
	≥ 2

	
	10
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	10
	50
	12
	16QAM
	0.75
	21384
	24
	4
	28800
	7200
	≥ 2

	
	15
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	15
	71
	12
	16QAM
	0.62
	25456
	24
	5
	40896
	10224
	≥ 2

	
	15
	75
	12
	16QAM
	0.76
	32856
	24
	6
	43200
	10800
	≥ 3

	
	20
	14
	12
	16QAM
	0.64
	5160
	24
	1
	8064
	2016
	≥ 1

	
	20
	71
	12
	16QAM
	0.62
	25456
	24
	5
	40896
	10224
	≥ 2

	
	20
	100
	12
	16QAM
	0.76
	43816
	24
	6
	57600
	14400
	≥ 3

	Note 1:
If more than one Code Block is present, an additional CRC sequence of L = 24 Bits is attached to each Code Block (otherwise L = 0 Bit)
Note 2:
For uplink subframes according to UL-DL configuration as per Table 4.2-2 in TS 36.211 [9]


Annex G:
Change history

< End of changes >
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