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1. Introduction

In the last meeting, CQI reporting for frequency non-selective CQI under fading conditions was discussed [1]. Though the scenario had already been included in TS36.101 [1], the requirement is still TBD. In this document, we show our simulation results based on the scenario in [1], so that the group can agree the requirement.
2. Simulation assumptions
Simulation assumptions are shown below, which are taken from [2] and endorsed CR at the last meeting in [3]. 
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 subframe 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)



Table A.4-3: Transport format corresponding to each CQI index for NRB=50
	CQI index
	Modulation
	Target code rate 
	Imcs
	Information Bit Payload

(Subframes 1,2,3,4,6,7,8,9)
	Binary Channel Bits Per Sub-Frame (Subframes 1,2,3,4,6,7,8,9)
	Actual Code rate 

	0
	out of range
	out of range
	DTX
	-
	12600
	-

	1
	QPSK
	0.0762
	0
	1384
	12600
	0.1117

	2
	QPSK
	0.1172
	0
	1384
	12600
	0.1117

	3
	QPSK
	0.1885
	2
	2216
	12600
	0.1778

	4
	QPSK
	0.3008
	4
	3624
	12600
	0.2895

	5
	QPSK
	0.4385
	6
	5160
	12600
	0.4114

	6
	QPSK
	0.5879
	8
	6968
	12600
	0.5549

	7
	16QAM
	0.3691
	11
	8760
	25200
	0.3486

	8
	16QAM
	0.4785
	13
	11448
	25200
	0.4552

	9
	16QAM
	0.6016
	16
	15264
	25200
	0.6067

	10
	64QAM
	0.4551
	18
	16416
	37800
	0.4349

	11
	64QAM
	0.5537
	21
	21384
	37800
	0.5663

	12
	64QAM
	0.6504
	23
	25456
	37800
	0.6741

	13
	64QAM
	0.7539
	25
	28336
	37800
	0.7503

	14
	64QAM
	0.8525
	27
	31704
	37800
	0.8394

	15
	64QAM
	0.9258
	27
	31704
	37800
	0.8394


3. Simulation results
Figure1 shows the probability when CQI is reported outside CQI median +/- 1, which is defined as alpha in [2]. Minimum alpha is 27% and maximum alpha is 40% in our results.

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.

Minimum throughput gain for each case is shown in table 1. Regarding the minimum throughput gain, Case 3 shows highest performance.
Figure 3 shows the BLER 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 50RB is used for the SIR to CQI mapping threshold, and CQI definition in TS36.213 is applied when we set the threshold.
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Figure 1  Probability when CQI is reported outside CQI median +/- 1
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Figure 2  Throughput gain for the reporting CQI

Table 1  Minimum throughput gain

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

	Case 1
	1.11
	1.15

	Case 2
	1.15
	1.16

	Case 3
	1.21
	1.25
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Figure 3  BLER for reported CQI case

Table 2  Minimum BLER

	
	Minimum BLER

	Case1
	0.18

	Case2
	0.016

	Case3
	0.071


4. Conclusion

Simulation results for wideband CQI reporting under fading conditions have been presented. From these results, we think that option2 in [4] is feasible.
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