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1    Introduction

In the last RAN4#48 meeting, CQI testing methods, and test cases were discussed [1, 2, 3]. It was agreed to test the following modes in the initial phase of CQI testing [4].
(i) PUCCH Mode 1-0

(ii) PUSCH Mode 3-0

(iii) PUCCH Mode 1-1

(iv) PUSCH Mode 3-1

In this contribution we wish to propose a way forward for CQI testing for LTE, similar to the HSPA approach [5]. We restrict ourselves initially to the AWGN channel in modes without RI or PMI reporting, with an aim to verify that the appropriate CQI is measured.
The following procedure is used.
1. A fixed modulation and coding scheme is applied and statistics of the CQI reported from the UE are recorded (10,000 TTIs used).

2. The percentage of CQI reports between median CQI-2 and median CQI+2 is determined. This should be higher than some threshold TBD.
3. The CQI median is applied by the eNB and the corresponding BLER measured by the UE.
· If the BLER for the median CQI exceeds 10%, the BLER for (median CQI – 1) is expected to be below 10%.
· If the BLER for the median CQI does not exceed 10%, the BLER for (median CQI + 2) is expected to be above 10%.
Here we present results for all three cases: median CQI, median CQI-1 and median CQI+2. The following two test cases are used:

	Scenario
	TX mode
	Bandwidth
	Channel type
	CQI 

	1.1
	1 TX
	10 MHz
	AWGN
	PUCCH Mode 1-0

	1.2
	2 TX diversity
	10 MHz
	AWGN
	PUSCH Mode 3-0

(wideband CQI only reported)


2    Simulation Assumptions

· SNR Range: -5, 0, 5, 10, 15, 20dB
· Simulation Length: 10000 TTIs for each of BLER measurements and CQI statistics

· Modulation and Coding for CQI measurement: Block size 12960 bits, 16-QAM

· Channel: AWGN

· System Bandwidth: 10MHz 

· PUCCH reporting parameters: type 4 report every 2 subframes
· PUSCH: trigger wideband CQI report every 2 subframes
· maximum number of HARQ transmissions = 1 (zero retransmissions)

· Channel estimation: non-ideal
· Power allocation: 

· 1 TX: PA = 0 dB, PB = 0 ((B/(A=1)
· 2 TX: PA = -3 dB PB = 1 ((B/(A=1)
· Transport Block Sizes for each CQI: see Annex
3    Results

1) SIMO, PUCCH Mode 1-0

	SNR
	CQI median
	Proportion of reports between median CQI-2 and median CQI+2
	BLER: median CQI applied
	BLER: median CQI -1 applied
	BLER: median CQI + 2 applied

	-5
	3
	100%
	0%
	0%
	100%

	0
	6
	100%
	1.2%
	0%
	100%

	5
	8
	100%
	0%
	0%
	100%

	10
	11
	100%
	0%
	0%
	100%

	15
	14
	100%
	90%
	0%
	100%

	20
	15
	100%
	0%
	0%
	0%


Here the desired criteria listed in the introduction are met. In fact 100% of the reports were observed to be within 1 of the median CQI value. The following two histograms show two instances (at -5dB and 5dB).
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2) 2 by 2 SFBC, PUSCH Mode 3-0 (measure wideband CQI value only)

	SNR
	CQI median
	Proportion of reports between median CQI-2 and median CQI+2
	BLER: median CQI applied
	BLER: median CQI -1 applied
	BLER: median CQI + 2 applied

	-5
	5
	100%
	80.9%
	0%
	100%

	0
	8
	100%
	100%
	0%
	100%

	5
	10
	100%
	11.7%
	0%
	100%

	10
	13
	100%
	16.9%
	0%
	100%

	15
	15
	100%
	12.4%
	0%
	12.4%

	20
	15
	100%
	7.8%
	0%
	7.8%


These results also meet the desired criteria and suggest CQI medians that are appropriate for this mode. Notice that for the AWGN scenario, increasing the CQI index by 1 can result in an increase of the BLER from 0% to 100%. Therefore accurate estimation of CQI for closed loop modes is of high importance.
4    Conclusions
In this contribution, we proposed a CQI testing method for LTE (based on the HSPA approach) and applied it to two test cases discussed in the previous meeting. Through simulation results, these cases met the performance criteria defined, and therefore suggest that this method provides a way forward for CQI testing.
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6    Annex: Transport Block Sizes Used

The following tables specify the transport block sizes used for each CQI index, calculated based on 36.213.
1 TX Antenna
	CQI Index
	SF0
	SF5
	Others

	 2
	1384
	1384
	1800

	3
	2216
	2216
	2856

	4
	3624
	3624
	4392

	5
	5160
	6200
	6200

	6
	7992
	7992
	7992

	7
	9912
	9912
	9912

	8
	11448
	12960
	12960

	9
	15264
	16416
	16416

	10
	18336
	18336
	18336

	11
	21384
	22920
	22920

	12
	25456
	25456
	27376

	13
	28336
	30576
	30576

	14
	31704
	36696
	36696

	15
	36696
	36696
	36696


2 TX Antennas

	CQI Index
	SF0
	SF5
	Others

	2
	1384
	1384
	1384

	3
	2216
	2216
	2216

	4
	3624
	3624
	3624

	5
	5160
	5160
	6200

	6
	6968
	7992
	7992

	7
	8760
	9912
	9912

	8
	11448
	12960
	12960

	9
	15264
	15264
	15264

	10
	16416
	18336
	18336

	11
	21384
	21384
	21384

	12
	22920
	25456
	25456

	13
	28336
	28336
	28336

	14
	31704
	31704
	31704

	15
	36696
	36696
	36696


