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1. Introduction

In RAN4#68 meeting, many agreements have been made on FeICIC CSI tests [1] and the corresponding tests are specified in CRs [2] [3]. In this contribution, we provide simulation results of FeICIC CQI and RI test cases and give our views on the remaining open issues.
2. Simulation Assumption
Simulation assumptions of CQI definition test, CQI fading test and RI test are respectively listed in Table 1 ~ 3 [2] [3].
Table 1: Simulation assumptions for CQI definition test

	Parameters
	Values and Notes

	Duplex mode
	TDD

	System bandwidth
	10MHz

	Power allocation
	No downlink power boosting

	Transmission mode 
	TM2 for both serving cell and aggressor cells

	CRS ports
	Two CRS ports for serving cell and aggressor cells

	HARQ
	Turn off

	Propagation condition
	Static channel for serving cell and aggressor cells

	Antenna configuration
	2×2

	Interference condition
	D1/Noc = 12dB, CRS colliding; 

D2/Noc = 10dB, CRS non-colliding

	Interference model
	OCNG Pattern OP.5: TM3 (LD-CDD) 16QAM (two independent streams)

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	Noc 
	Noc1=Noc2, Noc3/Noc1=[5]dB


Table 2: Simulation assumptions for CQI fading test

	Parameters
	Values and Notes

	Duplex mode
	FDD

	System bandwidth
	10MHz

	Power allocation
	No downlink power boosting

	Transmission mode
	TM1 for both serving cell and aggressor cells,3 PDCCH symbols

	Antenna configuration
	1x2

	Propagation channel
	EVA5

	HARQ
	Turn off

	CSI feedback configuration
	PUSCH 3-0 feedback

Sub-band size: 6RB

Reporting interval: 5ms

CQI delay: 8ms

	Interference condition
	D1/Noc = 12dB, CRS colliding;

D2/Noc = 10dB, CRS non-colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	Noc 
	Noc1=Noc2, Noc3/Noc1=[5]dB


Table 3: Simulation assumptions for RI tests
	Parameters
	Values and Notes

	Duplex mode
	FDD

	System bandwidth
	10MHz

	Power allocation
	No downlink power boosting

	Transmission mode and MCS
	PDSCH TM3, 3 PDCCH symbol

	CRS ports
	Two CRS ports for serving cell and aggressor cells

	Resource allocation
	50PRB

	HARQ
	Turn off

	Propagation condition
	EPA5

	Antenna configuration
	2×2 low for both serving cell and aggressor cells
2×2 high for both serving cell and aggressor cells
2×2 high for serving cell and low for aggressor cells

	Interference condition
	D1/Noc = 12dB, CRS colliding; 

D2/Noc = 10dB, CRS non-colliding

	Time offset and frequency shifts
	1st aggressor: (+3μs +300Hz)
2nd aggressor: (-1μs -100Hz)

	Noc 
	Single Noc level, Noc1=Noc2, Noc3/Noc1=[5]dB

	Test metrics
	· gamma1
· gamma2


3. Simulation results
3.1 CQI definition test

As to CQI definition test, remaining open issues are listed as follows:
· BLER test criteria:
· Test 1: use median CQI+ [X] and median CQI-1 to verify BLER in ABS with lower operating Es/Noc1;
· X: 1 or 2, need further study
· Test 2: 
· In ABS: Use median CQI+ [X] and median CQI-1 to verify BLER
Simulation results of CQI definition test on both ABS and non-ABS subframes are listed in Table 4~5.

Table 4: Reported CQI distribution and BLER for ABS subframe

	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	5
	8(100%)
	0
	0
	1
	Pass

	7
	9(100%)
	0
	0
	0.554
	Pass

	9
	10(100%)
	0
	0
	1
	Pass

	11
	11(100%)
	0
	0
	1
	Pass

	13
	12(100%)
	0
	0
	0.986
	Pass

	15
	13(100%)
	0
	0
	1
	Pass


Table 5: Reported CQI distribution and BLER for non-ABS subframe

	SNR(Es/Noc2)
	Median CQI
	BLER using median CQI-1
	BLER using median CQI
	BLER using median CQI+1
	Rel 8/9 requirement

	11
	4(100%)
	0
	0
	0.805
	Pass

	13
	5(100%)
	0
	0
	0.5100
	Pass

	15
	6(100%)
	0
	0
	0.8150
	Pass

	17
	7(100%)
	0
	0
	0.21
	Pass

	19
	8(100%)
	0
	0
	0.99
	Pass


Based on the above simulation results, it is observed that the BLER of median CQI+/-1 satisfy the BLER criterion for both test1 and test2. Thus, we propose that:
Proposal 1: for test 1, use median CQI+1 and median CQI-1 to verify BLER in ABS.
Proposal 2: for test 2, use median CQI+1 and median CQI-1 to verify BLER in ABS.
3.2 CQI fading test
As to CQI fading test, remaining open issues are listed as follows:
· Test metric

· Criterion 1: Distribution of reported differential CQI; 

· Criterion 2: Throughput gain; 

· Criterion 3: BLER for low SNR test point, FFS for high SNR test point

· SNR test points:

· Test 1: low SNR test point

· Es/Noc1 = 4/5 dB;

· Test 2: high SNR test point

· Make the final decision in the next meeting.
Simulation results of CQI fading test are illustrated in Figure 1~3.
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Figure 1: Diff CQI 0 SB Probability for fading CQI 
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Figure 2: TP gamma
[image: image3.png]BLER

BLER 3]

SNR[4B]




Figure 3: BLER frequency selective

Figure 1 shows the sub-band differential CQI offset level of 0 for ABS subframe. Figure 2 shows the ratio of the throughput for ABS subframe obtained when transmitting on a randomly selected sub-band among 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 for ABS subframe. Figure 3 shows the average BLER for ABS subframe when transmitting on a randomly selected sub-band among the sub-bands with the highest differential CQI offset level the corresponding TBS.


According to the simulation results, it is observed that Rel-8 minimum requirements for fading CQI test could be satisfied under FeICIC cases. Thus, we propose that:
Proposal 3: reuse Rel-8 test metrics for FeICIC CQI fading test. 

Proposal 4: high SNR test point of FeICIC CQI fading test should use 14dB/15dB.
3.3 RI test
As to FeICIC RI test, remaining open issues are listed as follows:
· Test 3: 

· Study what correlation matrix should be used

· Option 1: use high correlation for serving cell; low correlation for the aggressor cells;

· Option 2: use high correlation matrix for serving cell and aggressor cells.

· Study the feasibility of introduction of Test 3.

· SNR test points: Es/Noc1

· Test 1: 4dB

· Test 2: 20dB

· Test 3: to be decided after the feasibility study.

· Evaluation for Test metrics: 

· Test 1: Option 1: gamma 1, Option 2: gamma 2

· Test 2: gamma 1;

· Test 3: Option 1: gamma 1, Option 2: gamma 2.
The simulation results are illustrated in Figure 4~5 and the corresponding gamma values of test1~3 are summarized in Table6.
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Figure 4: Low correlation for serving and aggressor cells
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Figure 5a: Low correlation for aggressor cells       Figure 5b: High correlation for aggressor cells 
Table 6: Evaluation results of 1 and 2 under different tests
	
	Test 1
	Test 2
	Test3 (option1)
	Test3 (option2)
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	[20]
	[20]
	[20]

	Antenna correlation
	Low for Cell 1, Cell 2 and Cell 3
	Low for Cell 1, Cell 2 and Cell 3
	high for cell1, low for cell2 and cell3
	High for cell1, cell2 and cell3

	1
	1.06
	1.00
	0.99
	1.05

	2
	1.16
	1.29
	1.4
	1.21


Based on the above simulation results, it is observed that the gamma values of test 1-3 at 4dB and 20dB can meet Rel-10 minimum requirements. Thus, we propose that:
Proposal 5: test 3 should be introduced in FeICIC RI test.
Proposal 6: use option 2 (high correlation for both serving cell and aggressor cells) as correlation matrix for test 3.
Proposal 7: SNR test points of test 3 should be 20dB.
Proposal 8: reuse the Rel-10 test metrics for FeICIC RI test.
4. Conclusions
In this contribution, simulation results are provided for FeICIC CQI and RI tests. According to the results, several proposals are given as follows: 

· FeICIC CQI definition test:
Proposal 1: for test 1, use median CQI+1 and median CQI-1 to verify BLER in ABS.
Proposal 2: for test 2, use median CQI+1 and median CQI-1 to verify BLER in ABS.
· FeICIC CQI fading test:
Proposal 3: reuse the Rel-8 test metrics for FeICIC CQI fading test. 

Proposal 4: high SNR test point of FeICIC CQI fading test should be use 14dB/15dB.
· FeICIC RI test:
Proposal 5: test 3 should be introduced in FeICIC RI test.
Proposal 6: use option 2 (high correlation for both serving cell and aggressor cells) as correlation matrix for test 3.
Proposal 7: SNR test points of test 3 should be 20dB.
Proposal 8: reuse the Rel-10 test metrics for FeICIC RI test.
5. References

[1] R4-134376, “Meeting minutes for FeICIC ad hoc”, 3GPP TSG RAN WG4 meeting #68
[2] R4-134448, “CR for introduction of FeICIC CQI requirements”, Qualcomm Incorporated
[3] R4-134449, “CR for introduction of FeICIC RI reporting requirements”, Huawei, HiSilicon
