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9.3
CQI Reporting under fading conditions

9.3.1
Frequency-selective scheduling mode 

The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective fading conditions is determined by a double-sided percentile of the reported differential CQI offset level 0 per sub-band, and the relative increase of the throughput obtained when transmitting on any one of the sub-bands with the highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed format is transmitted on any sub-band in set of TS 36.213[10]. To account for sensitivity of the input SNR the sub-band CQI reporting under frequency selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
9.3.1.1
CQI Reporting under fading conditions – PUSCH 3-0

9.3.1.1.1
FDD CQI Reporting under fading conditions – PUSCH 3-0

Editor’s note: The following aspects are either missing or not yet determined:

· The Test requirements are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations
<Unchanged sections skipped>

9.3.1.1.2 TDD CQI Reporting under fading conditions – PUSCH 3-0

Editor’ note: TT for γ, and MNS is based on theoretical estimations and not from simulations
<Unchanged sections skipped>

9.3.2
Frequency non-selective scheduling mode

The reporting accuracy of the channel quality indicator (CQI) under frequency non-selective fading conditions is determined by a double-sided percentile of the reported CQI, and the relative increase of the throughput obtained when the transport format transmitted is that indicated by the reported CQI compared to the case for which a fixed transport format configured according to the reported median CQI is transmitted. In addition, the reporting accuracy is determined by a minimum BLER using the transport formats indicated by the reported CQI. To account for sensitivity of the input SNR the CQI reporting under frequency non-selective fading conditions is considered to be verified if the reporting accuracy is met for at least one of two SNR levels separated by an offset of 1 dB.
9.3.2.1
CQI Reporting under fading conditions – PUCCH 1-0

9.3.2.1.1
FDD CQI Reporting under fading conditions – PUCCH 1-0

Editor’s note: The following aspects are either missing or not yet determined:

· The test requirements are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations
<Unchanged sections skipped>

9.3.2.1.2 TDD CQI Reporting under fading conditions – PUCCH 1-0

Editor’ note: TT for γ, and MNS is based on theoretical estimations and not from simulations
<Unchanged sections skipped>

9.3.3
Frequency-selective interference
The accuracy of sub-band channel quality indicator (CQI) reporting under frequency selective interference conditions is determined by a double-sided percentile of the reported differential CQI offset level +2 for a preferred sub-band, and the relative increase of the throughput obtained when transmitting on any one of the sub-bands with the highest reported differential CQI offset level the corresponding transport format compared to the case for which a fixed format is transmitted on any sub-band in set of TS 36.213[10]. The purpose is to verify that preferred sub-bands are used for frequently-selective scheduling under frequency-selective interference conditions.

9.3.3.1
CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0

9.3.3.1.1
FDD CQI Reporting under fading conditions and frequency-selective interference – PUSCH 3-0

Editor’s note: The following aspects are either missing or not yet determined:

· The test requirements are undefined

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations
<Unchanged sections skipped>

9.3.3.1.2
TDD CQI Reporting under fading conditions and frequency-selective interference  – PUSCH 3-0

Editor’s note: The following aspects are either missing or not yet determined:

· Test procedure is undefined.

· Message contents are undefined 

· The Test requirements are undefined.

· The Test system uncertainties applicable to this test are undefined.

· Test tolerances for SNR have not yet been applied.. [FFS]
· TT for γ, and MNS is based on theoretical estimations and not from simulations
<Unchanged sections skipped>

9.4
Reporting of Precoding Matrix Indicator (PMI)

[Editors note: the test procedure described in this section is still FFS]

The minimum performance requirements of PMI reporting are defined based on the precoding gain, expressed as the relative increase in throughput when the transmitter is configured according to the UE reports compared to the case when the transmitter is using random precoding . Transmission mode 6 is used with a fixed transport format (FRC) configured. The requirements are specified in terms of the ratio 
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 is 60% of the maximum throughput obtained at 
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using random precoding, and 
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 the throughput measured at 
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with precoders configured according to the UE reports. 

9.4.1
Single PMI

9.4.1.1
PMI Reporting – PUSCH 3-1 (Single PMI)

9.4.1.1.1
FDD PMI Reporting – PUSCH 3-1 (Single PMI)

Editor’s note: The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations

<Unchanged sections skipped>

9.4.2
Multiple PMI

9.4.2.1
PMI Reporting – PUSCH 1-2 (Multiple PMI)

9.4.2.1.1
FDD PMI Reporting – PUSCH 1-2 (Multiple PMI)

Editor’s note: The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations

<Unchanged sections skipped>

9.4.2.1.2
TDD PMI Reporting – PUSCH 1-2 (Multiple PMI)

Editor’s note: The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations

<Unchanged sections skipped>

9.5
Reporting of Rank Indicator (RI)

The purpose of this test is to verify that the reported rank indicator accurately represents the channel rank. The accuracy of RI (CQI) reporting is determined by the relative increase of the throughput obtained when transmitting based on the reported rank compared to the case for which a fixed rank is used for transmission. Transmission mode 4 is used with the specified CodebookSubSetRestriction. 

For fixed rank 1 transmission, the RI and PMI reporting is restricted to two single-layer precoders, For fixed rank 2 transmission, the RI and PMI reporting is restricted to one two-layer precoder, For follow RI transmission, the RI and PMI reporting is restricted to select the union of these precoders. Channels with low and high correlation are used to ensure that RI reporting reflects the channel condition.
9.5.1
RI Reporting – PUCCH 1-1
9.5.1.1
FDD RI Reporting– PUCCH 1-1
Editor’s note: The following aspects are either missing or not yet determined:

· The Test system uncertainties applicable to this test are undefined

· Test tolerances for SNR have not yet been applied

· TT for γ, and MNS is based on theoretical estimations and not from simulations

<Unchanged sections skipped>

9.5.1.2
TDD RI Reporting – PUCCH 1-1
Editor’s note: The following aspects are either missing or not yet determined:

· The Test requirements are undefined.

· The Test system uncertainties applicable to this test are undefined.

· Test tolerances for SNR have not yet been applied.

· Test procedure is not complete.

· Message contents are not complete. 

· TT for γ, and MNS is based on theoretical estimations and not from simulations

<Unchanged sections skipped>

G.5
Measuring throughput ratio
G.5.1
General
Annex G.5 is applicable for clauses 9.3, 9.4 and 9.5. Common to those clauses is, that a throughput ratio γ is measured. These clauses are tested exclusively with “slow” multipath fading profiles. Hence the test time is governed by  test time due to fading, and number of samples due to statistical significance is not applicable.  

The test requirements in clause 9.4 are a ratio of 2 throughput tests according to 
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. The denominator must be established by an approach, resulting in the denominator throughput 
[image: image7.wmf]rnd

t

 and the reference 
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, the latter is reused to measure the nominator throughput.

The test requirements in clauses 9.3 and 9.5 are a ratio of 2 throughput tests according to 
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 etc. Nominator and denominator are ordinary throughput tests

tue, trnd , treported, tfix , tsubband, tmedian, 
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are throughputs, derived under different conditions and are defined in clauses 9.3,  9.4 and 9.5.

SNRrnd is the signal noise ratio, derived together with trnd and is defined in clause 9.4.

G.5.2
Establishing 
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Adjust SNR such that the measured throughput is  58% ≤
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≤ 62%.

The resulting SNR is declared 
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To achieve statistical significance the final throughput measurement must be done with MNS samples, given table G.5.4-1

The approach, leading to 
[image: image15.wmf]rnd

t

and 
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is not specified.


G.5.3
Measuring 
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To achieve statistical significance the final throughput measurement must be done with MNS samples, given in table.G.5.4 -1. Number of samples due to statistical significance is not applicable.  

G.5.4
Number of samples for throughput ratios
Editors note: 
Simulations, to derive test time in terms of minimum number of samples and test tolerances for γ are not conducted so far. Instead, those numbers are derived from careful considerations and estimations and hence MNS, TT and γ including TT may change based on real UE data.   
Table G.5.4-1: Test time for testing throughput ratios

	




	



	
	
	

	



	
	

	



	
	

	Test
	Demodulation scenario:

RMC (Bandwidth, allocated RBs,

modulation, coding)

[Antenna configuration, correlation]

Propagation condition, Doppler
	γ
	Minimum Number of  Subframes (MNS) 

 (MNS = active and inactive Subframes, 

more details in Annex G.3.5 and table G.3.5-1)
	 γ including TT
	BLER

	
	
	
	FDD
	TDD
	
	

	9.3.1.1.1
	(10 MHz, 6, variable modulation and coding)

[1x2, full]

Special propagation according to clause B.4.2,   5Hz 
	1.1
	[100000]

For denominator- and nominator- measurement each
	[170000]

For denominator- and nominator- measurement each
	γ =1.09
	BLER=0.05, no TT

No of samples: subset of ACKs and NACKs in the MNS for throughput.

	9.3.2.1.1
	(10 MHz, full, variable modulation and coding)

[1x2, high]

EPA5
	1.05
	[100000]

For denominator- and nominator- measurement each
	[170000]

For denominator- and nominator- measurement each
	γ =1.04
	BLER=0.02, no TT

No of samples for FDD: subset of ACKs and NACKs in the MNS for throughput.

No of samples for TDD: subset of  filtered ACKs and NACKs in the MNS for throughput.

	9.3.3.1.1
	10 MHz, full(however unequal SNR), variable modulation and coding)

[1x2, full]

Special:                           propagation according to clause B.4.2,   5Hz
	1.6
	[100000]

For denominator- and nominator- measurement each
	[170000]

For denominator- and nominator- measurement each
	1.59
	

	9.4.1.1.1

9.4.1.1.2
	R.2

(10 MHz, full, QPSK, 1/3) (1x2 Low) EVA,5
	1.1
	[100000]


	[170000]


	( γ =1.09
	

	9.4.2.1.1

9.4.2.1.2
	R.30

(20 MHz, full,  16QAM, 1/2) (2x2 Low) EPA5
	1.2
	[100000]


	[170000]


	γ =1.19
	

	9.5.1
	(10MHz, full, variable modulation and coding)

(2x2, low or high according to test)

(2x2, EPA5)
	Test21=1.05                                                                                    
Test12=1                                                                                    
Test32=1.1                                                                                    

	[100000]


	[170000]


	Test21=1.04                                                                                    
Test12=0.99                                                                                    
Test32=1.09                                                                                    
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