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1. Introduction

In the last meeting, CQI reporting for frequency selective CQI under fading conditions was discussed [1]. Though the scenario had already been included in [2], the requirement is still TBD. In this document, we show our simulation results based on the scenario in [2], so that the group can agree the requirement.
2. Simulation assumptions
Simulation assumptions are shown below, which are taken from [2].
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]

	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 subframe SF#n based on CQI estimation at a downlink subframe not later than SF#(n-4), this reported subband or wideband CQI cannot be applied at the eNB downlink before SF#(n+4)

Note 2:
Reference measurement channel according to Table A.4-4



3. Simulation results
Figure 1 shows the probability of reported sub-band CQI. Minimum probability for sub-band CQI = 0 is 14%, and maximum probability for sub-band CQI = 0 is 61%. The maximum probability is high for higher SNR area, because in this environment, most of the wide band CQI is 15 (highest value). If we restrict the input SNR to less than 15dB area, the maximum probability becomes 27%.
Figure 2 shows the throughput gain for reporting CQI and selected sub-band against the fixed MCS and random sub-band. We examine 3 MCS selection scheme. 
Case 1: MCS corresponding to reported wide band CQI + sub-band CQI is selected. 

Case 2: MCS corresponding to reported wide band CQI + sub-band CQI - 1 is selected. 

Case 3: MCS whose index is reduced by 1 from the case 1 is selected.
It is shown that (2) or (3) has better throughput gain compared to (1). Minimum throughput gain for each case is shown in table 1. 
Figure 3 shows the BLER performance for above 3 cases.  Minimum BLER for each case is shown in table 2.

Note that CQI bias is not applied, i.e. BLER in AWGN conditions for 6RB is used for the SIR to CQI mapping threshold, and CQI definition in TS36.213 is used when we set the threshold.
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Figure 1  Probability of reported Sub-band CQI
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Figure 2  Throughput gain
Table 1  Minimum throughput gain

	
	Minimum gain
	Minimum gain, if 1dB input SNR offset is allowed.

	Case 1
	1.46
	1.48

	Case 2
	1.70
	1.75

	Case 3
	1.67
	1.71
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Figure 3  BLER for reported CQI case
Table 2  Minimum BLER

	
	Minimum BLER

	Case1
	0.25

	Case2
	0.046

	Case3
	0.17


4. Conclusion

Simulation results for frequency selective CQI reporting under fading conditions have been presented. We would like to discuss which scheme should be used for the requirement. When we specify the requirement, implementation margin should be considered from the above simulation results.
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