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< Unchanged sections omitted >

5.5.2
Fading Profiles

The request from the GCF Steering Group was to measure the average UE Application Layer Data Throughput using simulated realistic radio conditions. In order to support this requirement, it is proposed to consider the following fading profiles to maintain consistency with 3GPP defined fading profiles that have been developed to assess a UE's capability of performing in various multi-path environments. Also, a static propagation condition should be considered for any uplink testing and any downlink performance testing where the test purpose does not specifically require fading (e.g. maximum throughput testing, stress testing where the focus is on processor utilization aspects, etc.).

For HSPA, the following defined 3GPP profiles have been considered depending on the particular test procedure.

-
Static

-
PB3

-
PA3

-
VA3

-
VA30

-
VA120

For LTE, the following defined 3GPP profiles have been considered depending on the particular test procedure.

-
Static

-
EPA5

-
EVA5

-
EVA70
-
EVA200
-
ETU70

-
ETU300

-
HST

See clause 5.5.4.5 for the conclusion of selected fading profiles to be used for UE application layer data throughput measurements.

< Unchanged sections omitted >
5.5.4.5
Selection of test points

Based on the discussion in clauses 5.5.4.1 to 5.5.4.4 the channel profiles as listed in Table 5.5.4.5-1 for HSPA and Table 5.5.4.5-2 for LTE testing have been selected to challenge the higher layers, but also cover the vast majority of propagation scenarios experienced in field tests. The simulations and measurements as discussed in clause 5.5.4.4 indicate that the VA channel would cover most scenarios experienced in drive tests. The number of test cases should be reasonable as there is no need to repeat all the radio-link tests in TS 34.121-1 [3] ,TS 34.122[4] or TS 36.521-1 [2]. It is more important to cover the missing aspects. The aim has been to find a limited number of relevant propagation conditions (4-6) to achieve a reasonable test count, including the static condition. 

Table 5.5.4.5-1: Test Points for HSPA

	Propagation Condition
	Geometry
	Justification

	Static
	No interference

Note 1
	To check that upper-layers do not constrain data throughput

	PA3
	20dB
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	VA30
	10dB
	Fast variations and VA occurs frequently in deployments

	VA120
	0dB
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high speed scenario in the work item objective

	PB3
	0dB
	Most common high-dispersion case

	Note 1:
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.


Table 5.5.4.5-2: Test Points for LTE

	Propagation Condition
	SNR
	Justification

	Static 
	No interference

Note 1
	To check that upper-layers do not constrain data throughput

	EPA5
	20dB
	To exhibits large TBS variations (see clause 5.5.4.3) and very common scenarios for high-data rate requiring processing capability

	EVA5
	10dB
	EVA occurs frequently in deployments

	EVA70
	20 dB
	Adds EVA70, high SNR coverage which is common in low frequency(<1GHz) band networks

	EVA200
	20 dB
	Covers high doppler, high SNR scenario which is common in high frequency (≥1GHz)band networks

	ETU70
	0dB
	Fast variations and most common high-dispersion case

	ETU300
	0dB
	A high BLER scenario may trigger higher layer retransmissions, and also addresses the high speed scenario in the work item objective

	Note 1:
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.


< Unchanged sections omitted >
A.3.3.3
LTE / UDP Downlink / PDSCH Open Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.3.3.1
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.3.3.3.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.3.3.3
Test Parameters

Test parameters are defined in Table A.3.3.3-1 and A.3.3.3-2.
Table A.3.3.3.3-1: Test Parameters for Open Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
	[image: image1.wmf]A

r


	dB
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	dB
	-3 (Note 1)
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at antenna port
	dBm/15kHz
	-85 (Note 2)
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at antenna port
	dBm/15kHz
	-98

	Transmission mode
	
	3

	Reporting interval
	ms
	5

	CQI delay
	ms
	8

	Reporting mode
	
	PUCCH 1-0

	CodeBookSubsetRestriction bitmap
	
	11
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Note 2:
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 is applied to only Test Number 1 in Table A.3.3.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink Testing


Table A.3.3.3.3-2: Test points for Open Loop Spatial Multiplexing Downlink 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 3
	N/A

	2
	LTE-2
	EPA5
	20
	Low

	3
	LTE-3
	EVA5
	10
	Low

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	6
	LTE-6
	EVA70
	20 (Note 4)
	Low

	7
	LTE-7
	EVA200
	20 (Note 5)
	Low

	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:
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 4:     The test point to be run on Low frequency(<1GHz) bands
Note 5:     The test point to be run on High Frequency(≥1GHz) bands


< Unchanged sections omitted >

A.3.3.4
LTE / UDP Downlink / PDSCH Closed Loop Spatial Multiplexing Performance (Cell-Specific Reference Symbols)

A.3.3.4.1
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.3.3.4.2
Test Purpose
To measure the performance of the UE while downloading TCP based data within both static and multi path faded environments.

A.3.3.4.3
Test Parameters

Test parameters are defined in Table A.3.3.4.3-1 and A.3.3.4.3-2.
Table A.3.3.4.3-1: Test Parameters for Closed Loop Spatial Multiplexing Downlink Testing

	Parameter
	Unit
	All Tests

	Downlink power allocation
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	Transmission mode
	
	4

	Reporting interval
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 is applied to only Test Number 1 in Table A.3.3.4.3-2: Test points for Closed Loop Spatial Multiplexing Downlink Testing


Table A.3.3.4.3-2: Test points for Closed Loop Spatial Multiplexing Downlink 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 3
	N/A

	2
	LTE-2
	EPA5
	20
	Low

	3
	LTE-3
	EVA5
	10
	Low

	4
	LTE-4
	ETU70
	0
	Low

	5
	LTE-5
	ETU300
	0
	Low

	6
	LTE-6
	EVA70
	20 (Note 4)
	Low

	7
	LTE-7
	EVA200
	20 (Note 5)
	Low

	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:
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 4:     The test point to be run on Low frequency (<1GHz) bands

Note 5:     The test point to be run on High Frequency(≥1GHz) bands


< Unchanged sections omitted >

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

	LTE-6
	EVA70
	20 dB
	As defined in test case
	Adds EVA70, high SNR coverage which is common in  low frequency (<1GHz) band networks

	LTE-7
	EVA200
	20 dB
	As defined in test case
	Covers high doppler, high SNR scenario which is common in high frequency (≥1GHz) band networks

	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


< Unchanged sections omitted >

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 unless specified in a particular test point. Therefore, unless noted in the test point 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. 
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