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8.2.1.1
FDD PDSCH Single Antenna Port Performance
 (Cell-Specific Reference Symbols)

· 
· 
8.2.1.1.1
Test purpose

To verify the UE’s ability to receive a predefined test signal, representing a multi-path fading channel that is determined by the SNR with a percentage of the information bit throughput for a specified downlink Reference Measurement Channel (RMC) not falling below a specified value for transmission on a single-antenna port with different channel models and MCS.

8.2.1.1.2
Test applicability

This test applies to all types of E-UTRA FDD UE release 8 and forward.

8.2.1.1.3
Minimum conformance requirements

The requirements are specified in terms of the percentage of information bit throughput for the downlink reference measurement channels specified in Annex A clause A.3.3.1, with the addition of the relevant parameters in Tables 8.2.1-1, 8.2.1.1.3-1, 8.2.1.1.3-3, 8.2.1.1.3-5  and 8.2.1.1.3-7 and the downlink physical channel setup according to Table C.3.2-1 in Annex C.

Using this configuration the fraction of maximum throughput percentage shall meet or exceed the minimum requirements specified in Tables 8.2.1.1.3-2, 8.2.1.1.3-4, 8.2.1.1.3-6 and 8.2.1.1.3-8 for the specified SNR. For QPSK and 64QAM performance the bandwidths specified in Table 5.4.2.1-1 are verified.

Table 8.2.1.1.3-1: Test Parameters for Testing QPSK

	Parameter
	Unit
	Test [1.1-1.4,2.1] 

	Downlink power allocation
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Table 8.2.1.1.3-2: Minimum performance QPSK (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz
	[R.2 FDD]
	EVA5
	1x2 Low
	70
	-1.0
	

	[1.2]
	10 MHz
	[R.2 FDD]
	ETU70
	1x2 Low
	70
	-0.4
	

	[1.3]
	10 MHz
	[R.2 FDD]
	ETU300
	1x2 Low
	70
	0.0
	

	[1.4]
	10 MHz
	[R.2 FDD]
	HST
	1x2 Low
	70
	-2.4
	

	[2.1]
	1.4 MHz
	[R.4 FDD]
	EVA5
	1x2 Low
	70
	-0.5
	


Table 8.2.1.1.3-3: Test Parameters for Testing 16QAM

	Parameter
	Unit
	Test [1.5-1.7] 

	Downlink power allocation
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Table 8.2.1.1.3-4: Minimum performance 16QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz
	[R.3 FDD]
	EVA5
	1x2 Low
	70
	6.7
	

	[1.6]
	10 MHz
	[R.3 FDD]
	ETU70
	1x2 Low
	30
	1.4
	

	[1.7]
	10 MHz
	[R.3 FDD]
	ETU300
	1x2 High
	70
	9.4
	


Table 8.2.1.1.3-5: Test Parameters for Testing 64QAM

	Parameter
	Unit
	Test [1.8-1.10,2.2-2.5] 

	Downlink power allocation
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Table 8.2.1.1.3-6: Minimum performance 64QAM (FRC)

	Test number
	Bandwidth 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz
	[R.5 FDD]
	EVA5
	1x2 Low
	70
	17.6
	

	[2.3]
	5 MHz
	[R.6 FDD]
	EVA5
	1x2 Low
	70
	17.4
	

	[1.8]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 Low
	70
	17.7
	

	[1.9]
	10 MHz
	[R.7 FDD]
	ETU70
	1x2 Low
	70
	19.0
	

	[1.10]
	10 MHz
	[R.7 FDD]
	EVA5
	1x2 High
	70
	19.1
	

	[2.4]
	15 MHz
	[R.8 FDD]
	EVA5
	1x2 Low
	70
	17.7
	

	[2.5]
	20 MHz
	[R.9 FDD]
	EVA5
	1x2 Low
	70
	17.6
	


Table 8.2.1.1.3-7: Test Parameters for Testing 1 PRB allocation

	Parameter
	Unit
	Test [3.1-3.3] 
	Test [3.4]

	Downlink power allocation
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	0 (Note 1)
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	Cell ID
	
	0
	0

	Symbols for unused PRBs
	
	OCNG (Note 2)
	-

	Symbols for MBSFN portion of MBSFN subframes (Note 3)
	
	-
	OCNG (Note 4)

	Note 1:
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Note 2:      Each unused physical resource block (PRB) is assigned to an individual virtual UE. The data for each virtual UE shall be uncorrelated with data from other virtual UEs over the period of any measurement. The data shall be QPSK modulated.

Note 3:
The MBSFN portion of an MBSFN subframe comprises the whole MBSFN subframe except the first two symbols in the first slot.

Note 4:
The MBSFN portion of the MBSFN subframes shall contain QPSK modulated data.  Cell-specific reference signals are not inserted in the MBSFN portion of the MBSFN subframes, QPSK modulated MBSFN data is used instead.


Table 8.2.1.1.3-8: Minimum performance 1 PRB allocation (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	1.4 MHz

16QAM 1/2
	[R.0 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	1.9
	

	[3.4]
	10 MHz

16QAM 1/2
	[R.29 FDD]
	ETU70
	1x2 Low
	30
	TBD
	


The normative reference for this requirement is TS 36.101 [2] clause 8.2.1.1.

8.2.1.1.4
Test description

8.2.1.1.4.1
Initial conditions

Test Environment: Normal, as defined in TS 36.508 [7] clause 4.1.

Frequencies to be tested: Mid Range, as defined in TS 36.508 [7] clause 4.3.1.1.

Channel Bandwidths to be tested: As specified per test number in Tables 8.2.1.1.3-2, 8.2.1.1.3-4, 8.2.1.1.3-6 and 8.2.1.1.3-8 as defined in TS 36.508 [7] clause 4.3.1.1

1. Connect the SS, the faders and AWGN noise source to the UE antenna connectors as shown in TS 36.508 [7] Annex A, Figure A.9.

2. The parameter settings for the cell are set up according to Tables 8.2.1-1, 8.2.1.1.3-1, 8.2.1.1.3-3, 8.2.1.1.3-5 and 8.2.1.1.3-7 as appropriate.

3. Downlink signals are initially set up according to Annex C.1 and Annex C.3.2 and uplink signals according to Annex H.1 and H.3.2.

4. Propagation conditions are set according to Annex B clause B.0.clauses B.

5. Ensure the UE is in State 4 according to TS 36.508 [7] clause 4.5.4 and receiving payload data from the SS. Message contents are defined in clause 8.2.1.1.4.3.

8.2.1.1.4.2
Test procedure

1. Set the parameters of the bandwidth, MCS, reference channel, the propagation condition, the correlation matrix and the SNR according to Tables 8.2.1.1.5-1, 8.2.1.1.5-2, 8.2.1.1.5-3 and 8.2.1.1.5-4 as appropriate. 

2. Measure the average throughput for a duration sufficient to achieve statistical significance according to Annex G clause G.3. Count the number of NACKs, ACKs and statDTXs on the UL during each subtest and decide pass or fail according to Tables G.3.5 and G.3.6 in Annex G clause G.3.

3. Repeat steps from 1 to 2 for each subtest in Tables 8.2.1.1.5-1, 8.2.1.1.5-2, 8.2.1.1.5-3 and 8.2.1.1.5-4 as appropriate.

8.2.1.1.4.3
Message contents

Message contents are according to TS 36.508 [7] clause 4.6.

8.2.1.1.5
Test requirement

Tables 8.2.1.1.3-1, 8.2.1.1.3-3, 8.2.1.1.3-5 and 8.2.1.1.3-7 define the primary level settings.

The fraction of maximum throughput percentage for the downlink reference measurement channels specified in Annex A clause A.3.3.1 for each throughput test shall meet or exceed the specified value in Tables 8.2.1.1.5-1, 8.2.1.1.5-2, 8.2.1.1.5-3 and 8.2.1.1.5-4 for the specified SNR including test tolerances for all throughput tests.

Table 8.2.1.1.5-1: Test requirement QPSK (FRC)

	Test number
	Bandwidth and MCS
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.1]
	10 MHz

QPSK 1/3
	[R.2 FDD]
	EVA5
	1x2 Low
	70
	-0.4
	

	[1.2]
	10 MHz

QPSK 1/3
	[R.2 FDD]
	ETU70
	1x2 Low
	70
	0.2
	

	[1.3]
	10 MHz

QPSK 1/3
	[R.2 FDD]
	ETU300
	1x2 Low
	70
	0.6
	

	[1.4]
	10 MHz

QPSK 1/3
	[R.2 FDD]
	HST
	1x2 Low
	70
	-2.1
	

	[2.1]
	1.4 MHz

QPSK 1/3
	[R.4 FDD]
	EVA5
	1x2 Low
	70
	0.1
	


Table 8.2.1.1.5-2: Test requirement 16QAM (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[1.5]
	10 MHz

16QAM 1/2
	[R.3 FDD]
	EVA5
	1x2 Low
	70
	7.3
	

	[1.6]
	10 MHz

16QAM 1/2
	[R.3 FDD]
	ETU70
	1x2 Low
	30
	2.0
	

	[1.7]
	10 MHz

16QAM 1/2
	[R.3 FDD]
	ETU300
	1x2 High
	70
	10.0
	


Table 8.2.1.1.5-3: Test requirement 64QAM (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[2.2]
	3 MHz

64QAM 3/4
	[R.5 FDD]
	EVA5
	1x2 Low
	70
	18.2
	

	[2.3]
	5 MHz

64QAM 3/4
	[R.6 FDD]
	EVA5
	1x2 Low
	70
	18.2
	

	[1.8]
	10 MHz

64QAM 3/4
	[R.7 FDD]
	EVA5
	1x2 Low
	70
	18.3
	

	[1.9]
	10 MHz

64QAM 3/4
	[R.7 FDD]
	ETU70
	1x2 Low
	70
	19.6
	

	[1.10]
	10 MHz

64QAM 3/4
	[R.7 FDD]
	EVA5
	1x2 High
	70
	19.7
	

	[2.4]
	15 MHz

64QAM 3/4
	[R.8 FDD]
	EVA5
	1x2 Low
	70
	18.3
	

	[2.5]
	20 MHz

64QAM 3/4
	[R.9 FDD]
	EVA5
	1x2 Low
	70
	18.2
	


Table 8.2.1.1.5-4: Test requirement 1 PRB allocation (FRC)

	Test number
	Bandwidth and MCS 
	Reference Channel
	Propagation Condition
	Correlation Matrix and Antenna Configuration
	Reference value
	UE Category

	
	
	
	
	
	Fraction of Maximum

Throughput (%)
	SNR (dB)
	

	[3.1]
	1.4 MHz

16QAM 1/2
	[R.0 FDD]
	ETU70
	1x2 Low
	30
	2.7
	

	[3.2]
	10 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	2.7
	

	[3.3]
	20 MHz

16QAM 1/2
	[R.1 FDD]
	ETU70
	1x2 Low
	30
	2.7
	

	[3.4]
	10 MHz

16QAM 1/2
	[R.29 FDD]
	ETU70
	1x2 Low
	30
	2.8
	


<< Unchanged sections omitted >>

Annex F: Measurement uncertainties and Test Tolerances

<< Unchanged sections omitted >>

F.1.4
Measurement of performance requirements
Table F.1.4-1: Maximum Test System Uncertainty for Performance Requirements

	Subclause
	Maximum Test System Uncertainty1
	Derivation of Test System Uncertainty

	8.2.1.1, QPSK Tests
 - Propagation Condition EVA5

 - Propagation Condition ETU70

 - Propagation Condition ETU300
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.1.1, QPSK Tests

 - Propagation Condition HST
	±  0.3 dB
	Overall system uncertainty for static conditions is equal to signal-to-noise ratio uncertainty.
Signal-to-noise ratio uncertainty ±0.3 dB

	8.2.1.1, 16-QAM Tests

 - Propagation Condition EVA5

 - Propagation Condition ETU70

 - Propagation Condition ETU300
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.1.1, 64-QAM Tests

 - Propagation Condition EVA5

 - Propagation Condition ETU70
	±  0.6 dB
	Overall system uncertainty for fading conditions comprises two quantities:

1. Signal-to-noise ratio uncertainty
2. Fading profile power uncertainty
Items 1 and 2 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Signal-to-noise ratio uncertainty 2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB

Fading profile power uncertainty ±0.5 dB

	8.2.1.1, single PRB allocation Tests

 - Propagation Condition ETU70
	±  0.8 dB
	Overall system uncertainty for fading conditions comprises three quantities:

1. Average Signal-to-noise ratio uncertainty
2. Signal-to noise ratio variation for single PRB
3. Fading profile power uncertainty
Items 1, 2 and 3 are assumed to be uncorrelated so can be root sum squared:
Test System uncertainty = [SQRT (Average signal-to-noise ratio uncertainty 2 + Signal-to-noise ratio variation2 + Fading profile power uncertainty 2)]

Signal-to-noise ratio uncertainty ±0.3 dB
Signal-to-noise ratio variation ±0.5 dB
Fading profile power uncertainty ±0.5 dB

	[Other tests FFS]
	
	

	In addition, the following Test System uncertainties and related constraints apply:

	AWGN Bandwidth
	≥ 1.08MHz, 2.7MHz, 4.5MHz, 9MHz, 13.5MHz, 18MHz;
NRB x 180kHz according to BWConfig 

	AWGN absolute power uncertainty, averaged over BWConfig
	±3 dB



	AWGN flatness and signal flatness, max deviation for any Resource Block, relative to average over BWConfig
	±2 dB

	AWGN peak to average ratio 
	≥10 dB @0.001%

	Signal-to noise ratio uncertainty, averaged over downlink transmission Bandwidth
	±0.3 dB

	Signal-to noise ratio variation for any resource block, relative to average over downlink transmission Bandwidth
	±0.5 dB

	Fading profile power uncertainty
	±0.5 dB

	Fading profile delay uncertainty, relative to frame timing
	±5 ns (excludes absolute errors related to baseband timing)

	NOTE 1:
Only the overall stimulus error is considered here. The effect of errors in the throughput measurements due to finite test duration is not considered.


<< Unchanged sections omitted >>

F.3.4
Measurement of performance requirements
Table F.3.4-1: Derivation of Test Requirements (performance tests)

	Test 
	Minimum Requirement in TS 36.101
	Test Tolerance
(TT)
	Test Requirement in TS 36.521-1

	8.2.1.1, QPSK Tests

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70

 - Prop’n Condition ETU300
	SNRs as specified 
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1, QPSK Tests

 - Prop’n Condition HST
	SNRs as specified 
	0.3dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1, 16-QAM Tests

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70

 - Prop’n Condition ETU300
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1, 64-QAM Tests

 - Prop’n Condition EVA5

 - Prop’n Condition ETU70
	SNRs as specified
	0.6dB
	Formula: SNR + TT

T-put limit unchanged

	8.2.1.1, single PRB allocation Tests

 - Prop’n Condition ETU70
	SNRs as specified
	0.8dB
	Formula: SNR + TT

T-put limit unchanged

	[Other tests FFS]
	
	
	


<< Unchanged sections omitted >>
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