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1. Introduction
The purpose of this document is to provide CQI simulation results for the two sets of fading tests given in section 9.3 of [1]. 
In both cases, accuracy of reporting is determined by criteria on the distribution of CQI as well as the throughput gain obtained by utilising the CQI feedback information.

Simulation results for these two sets of tests are presented for different SNR values, and values of parameters yet to be determined (and ) are proposed in this contribution.

2. Test Results

The CQI reporting delay is unspecified in [1], so it is assumed here to be the same as that of the PMI delay in closed-loop spatial multiplexing demodulation performance test cases in section 8.2.1.4 of [1]. That is PMI delay of 8ms. We also clarify some of other parameters in these test cases (namely in Table 9.3.1.1.1-1 and Table 9.3.2.1.1-1) in the Annex of this document. 
2.1. PUSCH 3-0 (subband CQI with two-tap channel model)
Figure 1 shows the proportion of subband differential CQI offsets that are equal to 0, for the SNR of 9 and 14dB cases, using the two-tap channel model as described in Section 9.3.1 of [1]. We note that the parameters of the second tap have not been specified there and are assumed here to be tap delay 
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Figure 1 – PUSCH 3-0 results – CQI distribution

The values here are around 15-20%, which are observed to be slightly higher than given in [3] (15%, 10% for SNR of 8, 12dB) and [4] (8%, 13% at SNR of 9, 14dB). Therefore we suggest the upper bound  be made above 20% and the lower bound be made at most 10%. 
Table 1 – PUSCH 3-0 Results – Throughput gains
	
	SNR (dB)

	
	9
	14

	Throughput gain
	1.36
	1.26


The results of the throughput tests are shown in Table 1. Here throughput gain is the ratio of the throughput applying the highest differential CQI to the best subband, to the throughput applying the wideband CQI to a random subband. It is seen that gains with using the best subband are not as significant as those in [2], which were found to be close to 2. The throughputs with a random subband allocated each time, was found to be slightly higher than those given in [2].
2.2. PUCCH 1-0 (wideband CQI with EPA5 channel)
Table 2 shows the percentile of CQI reports more than 1 (as in [1]) or 2 less than the wideband CQI median (choosing more than 2 less than the median was proposed in [5]). While the current test cases suggest 6 and 12dB, results for 3 and 9dB are also shown here for comparison. 

This proportion can be sensitive to where the SNR lies relative to thresholds between when consecutive CQI indices are reported. Based on these results, a value of  =10% is suggested for both 6 and 12dB in the case of (CQI median – 1) and 5% in the case (CQI median – 2) for 6 and 12dB  (consistent with [5]).

Table 2 – PUCCH 1-0 results – EPA5 conditions

	
	SNR (dB)

	
	3
	6
	9
	12

	Proportion of wideband CQI reports below (CQI median – 1)
	11.3%
	20.5%
	14.1%
	23.6%

	Proportion of wideband CQI reports below (CQI median – 2)
	3.7%
	7.6%
	4.9%
	10.0%

	Throughput gain
	1.29
	1.22
	1.21
	1.20


Here throughput gain is defined as the ratio of throughput with reported wideband CQI index applied, to the throughput with median CQI index applied. From the bottom line of Table 2, we see slightly lower throughput ratios than given in [6], where values were closer to 1.3-1.4. Aratio of 1.2 proposed there may seem excessive, and we suggest 1.15 instead.
3. Conclusion
The CQI tests under fading conditions given in 9.3 of [1] are effectively test the appropriate functionality of subband and wideband CQI in frequency-selective conditions. Values of and  are recommended in Table 3, and we propose to consider them with other company results to complete the test requirements.  
Table 3 – Recommended parameter values
	Parameter
	Suggested value

	
	PUSCH 3-0 (frequency selective)
	PUCCH 1-0 (frequency non-selective)

	
	9dB
	14dB
	6dB
	12dB

	
	10% 
	10%
	10% 
	10%

	
	25% 
	25%
	N/A
	N/A

	
	1.2 
	1.2
	1.15 
	1.15


The annex at the end provides proposed changes to the text that would result from further specification of CQI delay and two-tap channel parameters.
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5.
Annex – Text proposal for 9.3

(only FDD cases shown, TDD would follow similarly)

9.3
CQI reporting under fading conditions

9.3.1.1
Minimum requirement PUSCH 3-0

9.3.1.1.1
FDD

Table 9.3.1.1.1-1 Sub-band test for single antenna transmission (FDD)
	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	SNR
	dB
	[9]
	[14]
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	dB[mW/15kHz]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[-89]
	[-84]

	Propagation channel
	
	[Clause B.2.4, with 
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	Correlation
	
	[Full]

	Reporting interval
	ms
	[5] ms

	CQI delay
	ms
	8

	Reporting mode
	
	PUSCH 3-0

	Max number of HARQ transmissions
	
	[1]

	Note 1:  If the UE reports in an available uplink reporting instance at subrame SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)


9.3.2
Frequency non-selective scheduling mode

9.3.2.1
Minimum requirement PUCCH 1-0

9.3.2.1.1
FDD

Table 9.3.2.1.1-1 Fading test for single antenna (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz

	Transmission mode
	
	1 (port 0)

	SNR
	dB
	[6]
	[12]
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	dB[mW/15kHz]
	[-98]
	[-98]
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	dB[mW/15kHz]
	[-92]
	[-86]

	Propagation channel
	
	EPA5

	Correlation
	
	High

	Reporting mode
	
	PUCCH 1-0

	Reporting periodicity
	ms
	[NP = 2]

	CQI delay
	ms
	8

	PUCCH Format
	
	[Format 2]

	PUCCH Report Type
	
	4

	cqi-pmi-ConfigurationIndex
	
	1

	Max number of HARQ transmissions
	
	[1]

	Note 1:  If the UE reports in an available uplink reporting instance at subrame SF#n based on CQI estimation at a downlink SF not later than SF#(n-4), this reported wideband CQI cannot be applied at the eNB downlink before SF#(n+4)
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