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1. Introduction 

In RAN4 #51bis, the group agreed to include CQI reporting under frequency selective interference in Rel-8 spec with the working assumption summarized in [1]. While most aspects of the test have been agreed in the working assumption, the interference pattern (6 or 9 RB) was left open for further discussion [2]. In this contribution, simulation results have been provided for requirement definition. 
2. Recap of test setup
A frequency selective interference condition is generated by the applying two interference levels at different RBs. The subband CQI reporting accuracy is determined by three metrics: the spread of the reported differential CQI offset level +2, the relative increase of the throughput obtained through subband scheduling, and potentially the BLER as shown in [3]

a) a sub-band differential CQI offset level of +2 shall be reported at least  % of the time but less than % for at least one of the full-size subbands on the channel edges;
b) the ratio of the throughput obtained when transmitting on any one of the sub-bands with the highest differential CQI offset level the corresponding TBS and that obtained when transmitting the TBS indicated by the reported wideband CQI median on a randomly selected sub-band in set S shall be ≥ ;

c) [BLER requirement]
The purpose of this test is to verify that preferred sub-bands due to frequency selective interference can be used for frequently-selective scheduling.

2.1 Interference pattern of 9 RBs

Simulation assumptions are shown in Table 1. Note that the uneven interference pattern is not aligned with 6 RB subband size. 
Table 1 Test Parameters (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	1 (port 0)
	1 (port 0)
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for RB 0…8
	dB[mW/15kHz]
	-102
	-93
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for RB 9…38
	dB[mW/15kHz]
	-93
	-93
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for RB 39…49
	dB[mW/15kHz]
	-93
	-102
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	dB[mW/15kHz]
	-94
	-94

	Reporting period
	ms
	2 ms
	2 ms

	Reporting mode
	
	PUSCH 3-0
	PUSCH 3-0

	Subband size
	RB
	6
	6

	Propagation channel
	
	Two-tap
	Two-tap

	Max number of HARQ transmissions
	
	1
	1


The differential CQI spread statistics for 8 full-size subbands are shown in Table 2 and 3. 
Table 2 Differential CQI spread for Test 1
	Subband:
	0
	1
	2
	3
	4
	5
	6
	7

	-2
	 0%
	26%
	64%
	60%
	64%
	61%
	65%
	60%

	0
	3%
	15%
	32%
	24%
	32%
	24%
	31%
	25%

	1
	21%
	21%
	4%
	15%
	4%
	14%
	5%
	15%

	2
	76%
	38%
	 0%
	1%
	0%
	1%
	0%
	0%


Table 3 Differential CQI spread for Test 2
	 Subband:
	0
	1
	2
	3
	4
	5
	6
	7

	-2
	72%
	70%
	70%
	70%
	69%
	71%
	29%
	 0%

	0
	26%
	27%
	27%
	27%
	28%
	26%
	16%
	3%

	1
	2%
	2%
	3%
	2%
	3%
	3%
	26%
	30%

	2
	0%
	 0%
	 0%
	 0%
	0%
	 0%
	30%
	68%


In both test cases, it was shown that the +2 differential CQI fractions are substantially higher for the edge subbands (subband 0 in test 1 and subbands 7 in test 2).

The follow-CQI throughput and BLER results are reported in Table 3. In both test cases, the best subband / random subband scheduling throughput ratio was shown to be greater than 3 . 
Table 4 Follow-CQI throughput with no CQI bias
	
	Test 1
	Test 2

	Median CQI (kbps)
	252
	256

	Follow-CQI (kbps)
	911
	967

	Throughput Ratio
	3.62
	3.78

	BLER
	7.7%
	7.0%


Based on the simulation results shown above the minimum requirements for FDD are recommended as following:
	
	Test 1
	Test 2

	 [%]
	50%
	50%

	 [%]
	90%
	90%

	 
	2.5
	2.5


2.2 Interference pattern of 6 RBs

In RAN4 51bis, more simulation results are requested for a range of SNR points with new interference pattern of 6 RBs. In addition, the CQI bias is set to the most conservative setting that could pass the AWGN test.
Table 1 Test Parameters (FDD)

	Parameter
	Unit
	Test 1
	Test 2

	Bandwidth
	MHz
	10 MHz
	10 MHz

	Transmission mode
	
	1 (port 0)
	1 (port 0)
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for RB 0…5
	dB[mW/15kHz]
	-102
	-93
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for RB 6…41
	dB[mW/15kHz]
	-93
	-93
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for RB 42…49
	dB[mW/15kHz]
	-93
	-102
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	dB[mW/15kHz]
	-92…-96
	-92…-96

	Reporting period
	ms
	2 ms
	2 ms

	Reporting mode
	
	PUSCH 3-0
	PUSCH 3-0

	Subband size
	RB
	6
	6

	Propagation channel
	
	Two-tap
	Two-tap

	Max number of HARQ transmissions
	
	1
	1


The follow-CQI throughput results for different SNR threshoulds are reported in Table 3. 

Table 4 Follow-CQI throughput ratio with the most conservative CQI bias
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 (dBm)
	Test 1
	Test 2

	-96
	3.60
	3.69

	-95.75
	3.57
	3.76

	-95.50
	3.57
	3.75

	-95.25
	3.61
	4.55

	-95.00
	3.67
	4.83

	-94.75
	3.70
	4.89

	-94.50
	3.72
	4.90

	-94.25
	3.59
	4.56

	-94.00
	2.95
	2,89

	-93.75
	2.84
	2.83

	-93.50
	2.75
	2.80

	-93.25
	2.70
	2.82

	-93.00
	2.79
	2.93

	-92.75
	2.88
	3.12

	-92.50
	3.02
	3.87

	-92.25
	3.04
	3.45

	-92.00
	2.74
	2.80


The BLER achieved for all SNR were observed to range from 4.6% to 11%.
3. Conclusions

In this contribution, we provided additional simulation results for the proposed subband CQI test for frequency selective interference.  It was observed that the minimum performance metric is not sensitive to exact matching of interference pattern and subband definition. Based on the simulation results, an updated text proposal is captured in [4].
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