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1 Introduction
In recent RAN4 meetings, the need for CRS-IC, especially serving cell CRS-IC (SC-CRS-IC), has been widely discussed in CoMP scenario 3 depolyment. But still no consensus has reached whether SC-CRS-IC has large capacity gain. In paper [1], large capacity gain for SC-CRS-IC is derived, while other papers [2, 3] show very limited gain.
In this contribution, we provide the simulation results for both SC-CRS-IC and two strongest cell CRS-IC (two-cell CRS-IC) in CoMP scenario 3.
2 Simulation Assumptions
2.1 Paramters and assumptions

In this paper, we evaluate system performance of serving cell CRS-IC and two-cell CRS-IC in CoMP scenario 3. General parameters and assumptions are not explicitly stated here according to 3GPP specifications with some details as follows.
· 3GPP HetNet configuration 1 with 4 RRHs (pico cells) randomly distributed in the macro cell;
· RRH cell PCIs are planned so that RRHs and the donor macro cell are always CRS non-colliding;
· ITU channel model (UMa for macro cell and UMi for pico cell);
· CoMP scheme is dynamic point blanking (DPB), and coordination set is 1 eNB, i.e. 3 macro cells and 12 picos;
· 3dB handover bias, i.e., UE will randomly connect to strongest cell or other cells whose RSRPs are weaker than strongest cell by up to 3dB;
· 9dB CoMP threshold, i.e., UE can be served by RRH that is weaker than macro cell by up to 9dB;
· FeICIC is disabled, i.e. all subframes are non-ABS;
· FTP traffic model 1 with different arriving rate to achieve different Resource Utilization (RU);
· 10MHz system bandwidth.
2.2 CRS interference model
In system level simulation, there are two methodologies to modelling the CRS interference:

· Alt1: Calculate SINR of each RE by taking the presence or absence of interference into account, and calculate effective SINR of corresponding codeblockcodeword.

· Alt2: For each codeblockcodeword, average interference level over all relevant REs. Use the average value as common noise level of each RE in effective SINR calculation. 

Those two alternatives were proposed in [4] in RAN1 #66, and Alt2 was agreed to be chosen as the baseline. So, in this paper, we also chose Alt2 to model CRS interference. For CRS-IC performance, ideal IC performance is assumed.
2.3 CRS-IC scheme
For CRS interference mitigation scheme, we evaluate following cases.

· No CRS-IC: CRS interference is not mitigated;

· Serving cell CRS-IC: only serving macro cell CRS interference is mitigated when PDSCH is served by non-serving TP;

· Two cell CRS-IC: CRS interference is mitigated for two strongest interfering cells. Note that the serving cell is not necessary to be one of the two strongest interfering cells.
3 Simulation Results
In this section, no CRS-IC, serving cell CRS-IC and two-cell CRS-IC schemes are evaluated for FTP traffic model 1 with 20%, 40% and 60% resource utilization level (RU) in CoMP scenario 3 (arriving rate is selected based on RU level of no CRS-IC case).
Below Table 1, Table 2 and Table 3 show the performance (5%-tile, 50%-tile and average throughputs) gain of the two CRS-IC schemes comparing no CRS-IC at 20%/40%/60% RU for FTP traffic model 1.
Table 1: CRS-IC throughput gain at 20% RU

	
	20% RU ( based on No CRS-IC)

	
	5%-tile(kbps)
	50%-tile(kbps)
	Average(kbps)

	No CRS-IC(baseline)
	5744
	0.0%
	25272
	0.0%
	26498
	0.0%

	Serving cell CRS-IC
	6009
	4.6%
	27109
	7.3%
	27772
	4.8%

	Two cell CRS-IC
	9629
	67.6%
	36462
	44.3%
	34054
	28.5%


Table 2: CRS-IC throughput gain at 40% RU

	
	40% RU ( based on No CRS-IC)

	
	5%-tile(kbps)
	50%-tile(kbps)
	Average(kbps)

	No CRS-IC(baseline)
	3873
	0.0%
	20648
	0.0%
	23067
	0.0%

	Serving cell CRS-IC
	3951
	2.0%
	21985
	6.5%
	24055
	4.3%

	Two cell CRS-IC
	7072
	82.6%
	30411
	47.3%
	30209
	31.0%


Table 3: CRS-IC throughput gain at 60% RU

	
	60% RU ( based on No CRS-IC)

	
	5%-tile(kbps)
	50%-tile(kbps)
	Average(kbps)

	No CRS-IC(baseline)
	1795
	0.0%
	14143
	0.0%
	18152
	0.0%

	Serving cell CRS-IC
	1923
	7.1%
	15026
	6.2%
	18826
	3.7%

	Two cell CRS-IC
	4074
	127.0%
	22949
	62.3%
	24887
	37.1%


Based on the above simulation results, it can be observed:
· For serving cell CRS-IC, the performance gain is limited ( up to 8%) comparing no CRS-IC for 5%-tile, 50%-tile and average throughputs; 
· For two-cell CRS-IC, the performance gain is reach to larger than 60% for 5%-tile throughput, larger than 40% for 50%-tile throughput, and around 30% for average throughput.
The above observations are summarized as:
Observation 1: Serving cell CRS-IC has limited gain (up to 8%), while two-cell CRS-IC has very attractive performance gain under Rel-11 CoMP DPB scheme.
4 Conclusion
In this contribution, we provide the simulation results for SC-CRS-IC and two-cell CRS-IC in CoMP scenario 3. Based on the simulation results, such observation is made.
Observation 1: Serving cell CRS-IC has limited gain (up to 8%), while two-cell CRS-IC has very attractive performance gain under Rel-11 CoMP DPB scheme.
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