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1 Introduction
In the RAN4 #68 meeting, a way forward on how to perform link level simulation was approved in [1], in which the system side condition and link level modelling were given. According to the time plan, we provide the link level evaluation for CRS-IM in homogeneous based on the agreed assumptions.
2 Simulation assumptions
The following assumptions are used in our evaluation.
· The interference levels and SNR-s of the serving cell: 
The interference levels and SNR-s of the serving cell for the evaluation are given in Table 1.
Table 1: Interference levels and SNR-s of the serving cell for the evaluation
	Es/Iot
	RU
	Set
	D1/Noc
	D2/Noc
	Es/Noc

	5%
	10%
	1
	2.5 
	0.0 
	4.0 

	
	
	5
	8.9 
	4.6 
	8.2 

	
	
	10
	11.7 
	5.7 
	10.2 

	
	
	15
	14.7 
	10.1 
	13.3 

	
	
	20
	31.6 
	30.2 
	30.6 

	
	20%
	1
	1.7 
	-0.7 
	3.2 

	
	
	5
	7.7 
	3.6 
	7.0 

	
	
	10
	10.4 
	4.6 
	8.9 

	
	
	15
	13.4 
	9.2 
	12.0 

	
	
	20
	30.3 
	28.9 
	29.4 

	
	30%
	1
	1.3 
	-0.7 
	3.1 

	
	
	5
	6.9 
	3.0 
	6.3 

	
	
	10
	9.7 
	3.7 
	8.2 

	
	
	15
	12.8 
	7.8 
	11.2 

	
	
	20
	29.0 
	27.7 
	28.1 

	
	40%
	1
	0.5 
	-1.7 
	2.1 

	
	
	5
	6.1 
	1.9 
	5.4 

	
	
	10
	8.8 
	2.7 
	7.2 

	
	
	15
	11.7 
	7.1 
	10.3 

	
	
	20
	28.8 
	27.4 
	27.8 

	
	50%
	1
	0.2 
	-1.6 
	1.9 

	
	
	5
	5.7 
	1.2 
	4.9 

	
	
	10
	8.4 
	1.7 
	6.7 

	
	
	15
	11.4 
	5.9 
	9.8 

	
	
	20
	28.8 
	27.4 
	27.8 


· ON/OFF modelling of interference :
ON/OFF pattern depends on the Poisson distribution. The file size is2 Mbytes (0.5 Mbytes optional), and Poisson distributed with arrival rate λ, in which Range of λ is adjusted to cover RU from 10%~50% 

· Other simulation assumptions:
The other simulation parameters are given in Table 2.

Table 2: Test parameters for evaluation

	Parameters
	Values

	Channel
	EVA5

	System bandwidth
	10 MHz

	Number of interference BS
	2

	CRS configuration
	CRS non colliding between serving and aggressor cells

	Interference power
	As given in the above.

	Antenna configuration
	2x2, low correlation

	Number of control OFDM symbols
	2

	Useful signal transmission
	TM2, PUCCH 1-0 feedback, CQI adaptation, 10%-OLLA-adjusted, rank=1

	Interference signal transmission scheme
	TM2, 16QAM 1/2, rank=1

	HARQ modeling
	Maximum 4 HARQ retransmissions

	Receiver
	MMSE

	CRS-IC receiver
	· No-CRS-IC

· CRS-IC (always cancel two CRS aggressor cells)


3 Performance and observation

The throughput gains of CRS-IC over no-CRS-IC for the given SNR points (ES/Noc) are summarized in Table 3.
Table 3: Summary of simulation results
	Es/Iot
	RU
	Set
	D1/Noc
	D2/Noc
	Es/Noc
	No-CRS-IC

(Mbit/s)
	CRS-IC

(Mbit/s)
	Throughput gain

	5%
	10%
	1
	2.5 
	0.0 
	4.0 
	6.92
	7.57
	9.39%

	
	
	5
	8.9 
	4.6 
	8.2 
	9.06
	10.98
	21.19%

	
	
	10
	11.7 
	5.7 
	10.2 
	9.7
	12.47
	28.56%

	
	
	15
	14.7 
	10.1 
	13.3 
	10.26
	14.9
	45.22%

	
	
	20
	31.6 
	30.2 
	30.6 
	10.3
	17.08
	65.83%

	
	20%
	1
	1.7 
	-0.7 
	3.2 
	6.01
	6.38
	6.16%

	
	
	5
	7.7 
	3.6 
	7.0 
	7.58
	9.12
	20.32%

	
	
	10
	10.4 
	4.6 
	8.9 
	8.16
	10.18
	24.75%

	
	
	15
	13.4 
	9.2 
	12.0 
	8.77
	12.03
	37.17%

	
	
	20
	30.3 
	28.9 
	29.4 
	8.97
	14.34
	59.87%

	
	30%
	1
	1.3 
	-0.7 
	3.1 
	5.63
	5.95
	5.68%

	
	
	5
	6.9 
	3.0 
	6.3 
	6.55
	7.78
	18.78%

	
	
	10
	9.7 
	3.7 
	8.2 
	7.13
	8.69
	21.88%

	
	
	15
	12.8 
	7.8 
	11.2 
	7.65
	9.98
	30.46%

	
	
	20
	29.0 
	27.7 
	28.1 
	7.95
	11.91
	49.81%

	
	40%
	1
	0.5 
	-1.7 
	2.1 
	4.83
	5.05
	4.55%

	
	
	5
	6.1 
	1.9 
	5.4 
	5.44
	6.34
	16.54%

	
	
	10
	8.8 
	2.7 
	7.2 
	5.88
	7.11
	20.92%

	
	
	15
	11.7 
	7.1 
	10.3 
	6.49
	8.13
	25.27%

	
	
	20
	28.8 
	27.4 
	27.8 
	6.83
	9.58
	40.26%

	
	50%
	1
	0.2 
	-1.6 
	1.9 
	4.47
	4.65
	4.03%

	
	
	5
	5.7 
	1.2 
	4.9 
	4.95
	5.56
	12.32%

	
	
	10
	8.4 
	1.7 
	6.7 
	5.31
	6.28
	18.27%

	
	
	15
	11.4 
	5.9 
	9.8 
	5.87
	7.07
	20.44%

	
	
	20
	28.8 
	27.4 
	27.8 
	6.12
	7.77
	26.96%


It could be observed from above results that:

· Observation: The throughput gains of CRS-IC over non-CRS-IC highly depend on the interference level and RU. The throughput gain will decrease with the increasing RU and will increase with the increasing interference levels given a certain noise floor. When the high RU approaches 50% or Dx/Noc-s are quite low, the throughput gains will decrease greatly.
4 Conclusion
This contribution provides the link level simulation results for CRS-IM in the homogeneous network. Based on these results, it could be observed that:
· Observation: The throughput gains of CRS-IC over non-CRS-IC highly depend on the interference level and RU. The throughput gain will decrease with the increasing RU and will increase with the increasing interference levels given a certain noise floor. When the high RU approaches 50% or Dx/Noc-s are quite low, the throughput gains will decrease greatly.
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