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1 Introduction
RAN4 has been working on the FeICIC core and performance requirements for the past several meeting, and a lot of progress has been made for the core requirement [1]. In this contribution, we provide link level simulation results for PDCCH/PCFICH with CRS IC receiver under two different aggressor levels and two different CRS collision scenarios. For each scenario, we simulated two different UE implements, i.e. CRS IC of only stronger aggressor and CRS IC of two aggressors. 
2 Link level simulation results for PDCCH/PCFICH with CRS-IC 
2.1 Simulation assumptions
In our simulations, two interferers are explicitly modeled and two different aggressor levels proposed in the contribution [2] are used. One aggressor level is D1/Noc=4dB, D2/Noc=2dB, with Es/Noc = -4dB, which corresponds to Es/Iot = -11.07dB. The other aggressor level is that D1/Noc=6dB, D2/Noc=4dB, with Es/Noc = -4dB, which corresponds to Es/Iot = -12.75dB. Two different CRS collision scenarios agreed [3] are used, and detailed cell IDs configurations are showed in Table 1.
Table 1: Cell IDs configurations 
	Case #
	Descriptions
	Cell ID

	
	
	S
	SI
	WI

	Case 1
	 [(S,SI), (S,WI), (SI, WI)] = [C, N, N]
	1
	7
	2

	Case 2
	 [(S,SI), (S,WI), (SI, WI)] = [N, C, N]
	1
	2
	7

	“C”: CRS collision; “N”: CRS non-collision; “S”: Serving cell; 

“SI”: Stronger Interferer; “WI”: Weaker Interferer.


The link level simulation assumptions for PDCCH/PCFICH BLER simulations are given in Table 2. In our simulation, PDCCH and PCFICH are decoding jointly, i.e. a miss detection of PCFICH implies a miss detection of PDCCH. 

Table 2: Link level simulation assumptions for PDCCH/PCFICH BLER
	Parameter
	Serving cell
	Stronger Interferer
	Weaker Interferer

	Bandwidth
	10 MHz

	PDCCH configuration
	DCI Payload: 31 bits Aggregation level: 8
	N/A
	N/A

	Channel configuration
	EVA5, 2x2 Low

	Timing offset
	0
	2.5μs
	2.5μs

	Control region
	2 OFDM symbols
	N/A
	N/A

	ABS configuration
	N/A
	non-MBSFN ABS
	non-MBSFN ABS


2.2 Simulation results
Figures 1 to 4 show the PDCCH BLERs under different cell ID configurations and different aggressor levels. The acronyms used in these figures are indicated below: 

· “no intf”: single cell without any interferer
· “with intf, no IC”: no any interference mitigation technologies under two interferers
· “with intf, IC 1 aggressor”: CRS-IC of only stronger aggressor under two interferers
·  “with intf, IC 2 aggressors”: CRS-IC of two aggressors under two interferers
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Figure 1. PDCCH performance with cell ID (1,7,2) and aggressor level (4dB, 2dB)
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Figure 2. PDCCH performance with cell ID (1,2,7) and aggressor level (4dB, 2dB)
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Figure 3. PDCCH performance with cell ID (1,7,2) and aggressor level (6dB, 4dB)
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Figure 4. PDCCH performance with cell ID (1,2,7) and aggressor level (6dB, 4dB)

From the above figures, some observations are made as follows:

· When no any interference mitigation technologies are adopted, i.e. CRS-IC, the PDCCH performance under two interferers is significantly deteriorated relative to that without any interferers. Furthermore, for the performance of 1cell IC, we can see the deterioration of performance under CRS non-collision scenario is more severe than that under CRS collision scenario.   

· For both CRS collision and non-collision scenarios, CRS-IC receiver can effectively improve the PDCCH performance. The PDCCH performance of CRS-IC receiver with cancelling two interferers is better than that with cancelling only stronger interferer, and the corresponding cost is receiver complexity. 
· Under higher aggressor level, i.e. (6dB, 4dB), PDCCH performance would be worse than that under low aggressor level, i.e. (4dB, 2dB). However, PDCCH performance is almost the same after CRS IC of two aggressors for the both different aggressor levels.
3 Conclusion

In this contribution, we provide the link level simulation results for PDCCH/PCFICH with CRS IC receiver under different cell ID configurations and aggressor levels. 
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