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1. Introduction

In RAN4#67 meeting, some agreements were achieved on FeICIC CSI tests, leading to a way forward in [1]. In this contribution, we provide some simulation results on CQI tests and give several suggestions on remaining open issues for FeICIC CSI test cases.

2. Simulation Assumption

In this paper, performance of test metrics are simulated for both CQI definition test and CQI fading test based on the agreements achieved in last meeting [2]. The detailed simulation assumptions are listed in Table 1 and Table 2.
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
	TDD

	System bandwidth
	10MHz

	Power allocation
	No downlink power boosting

	Transmission mode
	TM1 

	Antenna configuration
	1x2

	Propagation channel
	Serving cell: Refer to Clause B.2.4 

· Serving cell: Td=0.45us, a=1, fd=+5Hz

· Aggressor 1: Td=0.7us, a=0.8, fd=-5Hz

· Aggressor 2: Td=0.8us, a=0.7, fd=+3Hz
Aggressor cells: EVA5 low

	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


3. Simulation results

3.1 CQI definition test

According to the way forward agreed in last RAN4 meeting, there are still some open issues left for investigation, including the test metrics for test 2 as follows:
· Test 2: verify BLER in both ABS and non-ABS with higher Es/Noc1, e.g., [11~16dB], D1/Noc1 = 12dB, and D2/Noc2 = 10dB
· Option 1: for non-ABS use median CQI +/-1

· Option 2: for non-ABS use median CQI +2 and median CQI -1.

· Option 3: Introduce delta CQI between reported median CQI in non-ABS and in ABS, and not to test BLER in non-ABS.

· Other options are not precluded.

Simulation results of both ABS and non-ABS subframes are listed in Table 3~4.

Table 3 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 4 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 simulation results in Table 3~4, it could be observed that:

Observation 1: For Test 1, the BLER criterion is satisfied in ABS when Es/Noc2 is in the range of 5dB ~9dB.
Observation 2: For Test 2, the BLER criterion is satisfied in both ABS and non-ABS when Es/Noc2 is in the range of 11dB ~15dB.

Since the BLER of median CQI +/-1 satisfy the BLER criterion, we propose that:
Proposal 1: For test 2 of non-ABS, use median CQI +/-1 as the test metric (option 1).
3.2 CQI fading test
In this section, we simulate CQI fading test based on the Rel-8 parameters and test metrics [3]. Simulation results are illustrated in Figure 1~3.
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Figure 1: the probability of differential CQI offset level of 0   
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Figure 2: throughput gain of frequency scheduling over random scheduling
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Figure 3: average BLER of frequency scheduling 
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:
Observation 3: Rel-8 minimum requirements for fading CQI test could be satisfied under FeICIC cases. 
Proposal 2: Reuse the Rel-8 test metrics for FeICIC CQI fading test. 
Proposal 3: For FeICIC CQI fading test, use the antenna configuration 1x2.
4. Conclusions
In this contribution, simulation results are provided for CQI definition test and CQI fading test. According to the results, several observations and proposals are given as follows: 

Observation 1: For Test 1, the BLER criterion is satisfied in ABS when Es/Noc2 is in the range of 5dB ~9dB.

Observation 2: For Test 2, the BLER criterion is satisfied in both ABS and non-ABS when Es/Noc2 is in the range of 11dB ~15dB.

Observation 3: Rel-8 minimum requirements for fading CQI test could be satisfied under FeICIC cases. 

Proposal 1: For test 2 of non-ABS, use median CQI +/-1 as the test metric (option 1).
Proposal 2: Reuse the Rel-8 test metrics for FeICIC CQI fading test. 

Proposal 3: For FeICIC CQI fading test, use the antenna configuration 1x2.
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