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	Reason for change:
(

	1) The background information related to the UDP Power Sweep Test in clause 5.5.1 does not provide enough information as to the user expectations.
2) The test purpose for the LTE UDP Power Sweep test cases needs to be updated to reflect the user expectations identified in item 1.

3) The Ior range for the LTE / UDP Power Sweep Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols) test case needs to account for the differences in REFSENS across different operating bands and RF channel bandwidths. The low end of the Ior range also needs to be limited to an operating point that provides enough margin for executing the test case. 
4) The test conditions for the LTE UDP Power Sweep test cases need to be updated to remove AWGN to align with the test purpose. However, the maximum throughput may not be achieved due to test system EVM performance so a note needs to be added such that it is documented in the test report as was done on other test cases that used static conditions.
5) The propagation conditions for the LTE UDP Power Sweep test cases need to be confirmed to reflect the user expectations identified in clause 5.5.1.
6) Step 6 of the test procedure for the LTE UDP Power Sweep test cases needs to be updated to reflect the user expectations identified in item 1.
7) Some editiorial errors need to be corrected.

8) The open issues identified in the editor’s notes have been cleared based on the items above so the editor’s notes can be removed. The editor’s note concerning the lack of an uplink configuration was not needed as this was specified in clause A.3.1 of the TR.
9) The test parameter tables reference Noc but the test cases have been modified to remove noise. Therefore, the Noc parameter needs to be removed from the tables.

10) Step 1 of the initial conditions makes reference to AWGN source and Step 2 of the test procedure makes reference to setting SNR. These references need to be removed.

	
	

	Summary of change:
(

	1) Updated the background information related to the UDP Power Sweep Test in clause 5.5.1 to provide more information concerning the user expectations.

2) Updated the test purpose for the LTE UDP Power Sweep test cases to align with the user expectations identified in item 1.

3) Updated the Ior range for the LTE / UDP Power Sweep Performance / PDSCH Transmit Diversity Performance (Cell-Specific Reference Symbols) test case to account for the differences in REFSENS across different operating bands and RF channel bandwidths. Updated the low end of the Ior range to be REFSENS + 6 dB to provide enough margin for executing the test case. 

4) Updated the test conditions for the LTE UDP Power Sweep test cases to remove AWGN to align with the test purpose. Added a note that the maximum throughput may not be achieved due to test system EVM performance and that this needs to be documented in the test report as was done on other test cases that used static conditions.

5) Confirmed the propagation conditions for the LTE UDP Power Sweep test cases to reflect the user expectations identified in clause 5.5.1.

6) Updated step 6 of the test procedure for the LTE UDP Power Sweep test cases to reflect the user expectations identified in item 1.

7) Corrected some editiorial errors.

8) Deleted the editor’s notes.
9) Removed the Noc row from Table A.3.7.1.3-1 and Table A.3.7.2.3-1.

10) Removed the reference to AWGN source in step 1 of clause A.3.7.2.4.1 and removed the reference to SNR in step 2 of clauses A.3.7.1.4.2 and A.3.7.2.4.2.

	
	

	Consequences if 
(

not approved:
	The background information related to the UDP Power Sweep Test in clause 5.5.1 would not provide enough information as to the user expectations which may lead to confusion as to the test purpose. The UDP Power Sweep test cases would not be able to be tested.
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<< Unchanged content omitted >>

5.5.1
Signal Levels

The signal levels chosen for test should either be representative of field conditions or appropriate for the test purpose of the particular test procedure defined.

In order to optimize test time and to focus on the appropriate set of signal levels for test, it is proposed to leverage the signal levels for test associated with the associated performance test cases in 34.121-1 [3], 34.122 [4], and 36.521-1 [2] or to limit the number of signal levels for the majority of the downlink performance tests to a representative range. For test cases that would require specific geometries to be set, this approach is reasonable and allows as much re-use of existing test setups as possible.

However, one aspect of a receiver's performance that is not typically addressed in the conformance testing is the ability of the receiver to perform well across a range of signal levels in a relatively low-noise environment where the UE noise floor may be the dominant factor in determining SNR. The end user would expect the UE Application Layer Data Throughput to increase as the signal level is increased in relation to the UE noise floor or to achieve relatively consistent UE Application Layer Data Throughput if located in a sufficient signal strength area such that the throughput has reached a maximum. However, it has been shown across different radio designs that the data performance can vary significantly due to LNA switch points which may impact the perceived SNR to the modem and thus impacting the end user perception of throughput performance even in a strong signal environment. Therefore, it is proposed to use a power sweep test to characterize the UE performance within a limited range of power levels. Also, in order to exercise the hysteresis associated with the LNA switch points under realistic RF conditions, it is proposed to make use of a vehicular fading profile from 34.121-1 [3], 34.122 [4], and 36.521-1 [2].

By addressing the power sweep test in the UE Application Layer Data Throughput performance testing, one achieves the ability to evaluate the impact of this receiver aspect and its impact at the user level without impacting the industry conformance test cases. For LTE, typical transmission modes that would be used in operation based on the downlink signal level presented to the UE should also be considered.
<< Unchanged content omitted >>

A.3.7
LTE / UDP Power Sweep Performance

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


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

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

A.3.7.1.3
Test Parameters

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

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	dB
	-3

	
	[image: image2.wmf]B

r


	dB
	-3 (Note 1)

	
	
	

	Transmission mode
	
	2

	Reporting interval
	Ms
	5

	CQI delay
	Ms
	8

	Reporting mode
	
	PUCCH 1-0

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

	Channel bandwidth
	Note1

	Test parameters for each bandwidth

	Test Number
	Propagation Conditions
	Ior (dBm)
	Correlation

	1
	EVA70
	-78
	Low

	2
	EVA70
	-80
	Low

	3
	EVA70
	-82
	Low

	4
	EVA70
	-84
	Low

	5
	EVA70
	-86
	Low

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

	N
	EVA70
	REFSENS +
6 dB [Note 5]
	Low

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

Note 2:
Determine if throughput increases as the signal level is increased in relation to the UE noise floor and remains consistent across Ior values within a reasonable tolerance once the throughput has reached a maximum.
Note 3:
Ior (dBm) power levels are specified for 10 MHz channel bandwidth. For other channel bandwidths, add the offset defined in table A.3.7.1.3-3.

Note 4:
When testing at lower signal levels care should be taken so the test system can fulfil the test uncertainties defined in section 5.9.1
Note 5:
REFSENS as defined in TS 36.101 [13] clause 7.3 for the applicable operating band and channel BW. The test points between -88 dBm and test point N shall decrement by 2 dB until REFSENS + 6 dB is reached.

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


	

	
	

	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	





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

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


A.3.7.1.4
Test Description
A.3.7.1.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

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

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

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

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

3)
For a tethered configuration, tether the UE to a laptop configured with UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.7.1.3-1 as appropriate.

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

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

A.3.7.1.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 1A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.2.2.1.

2)
Set the parameters of the bandwidth, the propagation condition, the correlation matrix, and the signal level according to Table A.3.7.1.3-2, as appropriate.

3)
Using the UDP client, begin UDP download from the application server of a file sufficient in size for the test duration outlined in Table A.3.1-1 and record Throughput T result for each iteration.

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

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

6)
Determine if throughput increases as the signal level is increased in relation to the UE noise floor and remains consistent across Ior values within a reasonable tolerance once the throughput has reached a maximum.
7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
A.3.7.2
LTE / UDP Power Sweep Performance / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)


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

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

A.3.7.2.3
Test Parameters

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

	Parameter
	Unit
	All Tests

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

	
	
	

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	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)
	Correlation

	1
	EVA70
	-60
	Low

	2
	EVA70
	-62
	Low

	3
	EVA70
	-64
	Low

	4
	EVA70
	-66
	Low

	5
	EVA70
	-68
	Low

	6
	EVA70
	-70
	Low

	7
	EVA70
	-72
	Low

	8
	EVA70
	-74
	Low

	9
	EVA70
	-76
	Low

	10
	EVA70
	-78
	Low

	11
	EVA70
	-80
	Low

	12
	EVA70
	-82
	Low

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

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

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

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


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

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


A.3.7.2.4
Test Description
A.3.7.2.4.1
Initial Conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.

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

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

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

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

3)
For a tethered configuration, tether the UE to a laptop configured with UDP client software using the appropriate UE to PC interface Modem or Network Interface Connection (NIC) drivers. For an embedded configuration, ensure that the UE has an UDP client test application available.
4)
The parameter settings for the cell are set up according to Tables A.3.1-2, A.3.1-3 and A.3.7.2.3-1 as appropriate.

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

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

A.3.7.2.4.2
Procedure
1)
SS transmits PDSCH via PDCCH DCI format 2A for C_RNTI to transmit the DL data using the transport format and transport block size determined based on UE reported CQI as described in subclause B.2.2.1.

2)
Set the parameters of the bandwidth, the propagation condition, the correlation matrix, and the signal level according to Table A.3.7.2.3-2, as appropriate.

3)
Using the UDP client, begin UDP download from the application server of a file sufficient in size for the test duration outlined in Table A.3.1-1 and record Throughput T result for each iteration.

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

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

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

7)
Record the IP address type (IPv4 or IPv6) used during the file transfers.
<< Unchanged content omitted >>
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