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1 Introduction
In this contribution, we evaluate the performance of ML(R-ML) and Symbol-level SIC (SLIC) receiver and compared with both R.11 MMSE-IRC (LMMSE-IRC) and enhanced MMSE-IRC receivers. The results show that the R-ML and SLIC receiver could achieve significant performance gain over LMMSE-IRC receiver.
2 Evaluation

2.1 Performance gain over LMMSE-IRC
In this section, we will evaluate LMMSE-IRC, R-ML and SLIC receivers. The simulation assumptions and receiver modeling are given in Table 1.
Table 1 the simulation assumptions
	
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)

	CRS configuration
	Cell ID 1
	Cell ID: 7

	DMRS configuration
	Port 7
	Port 7

	Bandwidth
	10MHz, 50RB all used

	Interference level 
	· SIR=-5dB

· SIR=0dB

· SIR=5dB

	Reference channel
	MCS of serving cell and interference cell
· [MCS 10, MCS 10] 
· [MCS 10, MCS 6]

	Transmission mode
	2X2Low TM9, single layer transmission

	Channel configuration
	EVA5

	Channel estimation 
	· DMRS-IC

Iterative DMRS-IC to promote the channel estimation for both serving and interference channel

	Receiver
	· LMMSE-IRC

· R-ML
· SLIC


The R-ML and SLIC receivers need the some information of interference, such as modulation/PB. In our simulation, it’s assumed UE could acquire all the needed information of the interference.

Figure 1 gives the evaluation results of R-ML and SLIC with different interference levels and MCS values:
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a) SIR = -5dB and MCS = [10, 10]
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b) SIR = 0dB and MCS = [10 6] 








 c) SIR = 0dB and MCS = [10, 10]
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d) SIR = 5dB and MCS = [10, 6]









 e) SIR = 5dB and MCS = [10, 10]
Figure 1 Performance gain of R-ML and SLIC receivers over LMMSE-IRC receiver 
From the results, we can observe that R-ML and SLIC receivers could achieve similar significant performance gain over LMMSE-IRC receiver. Larger performance gain could be achieved with lower SNR and lower order modulation, such as SIR=-5dB and QPSK in the above simulations.
Observation 1: Compared with LMMSE-IRC, R-ML and SLIC receiver could achieve significant performance gain, which depends on the interference level and modulation order of interference cells.

2.2 Performance with DMRS-IC
In this section, we will evaluate the impact of DMRS-IC on the performance gain over LMMSE-IRC receiver. The simulation assumptions and receiver modeling are given in Table 2.
Table 2 the simulation assumptions

	
	Cell 1 (serving cell)
	Cell 2 (intf. Cell)

	CRS configuration
	Cell ID 1
	· Cell ID: 7

	DMRS configuration
	· Same DMRS port with different DMRS-ID

· Orthogonal DMRS sequence

	Bandwidth
	10MHz, 50RB all used

	Interference level 
	· Fixed SIR=-5dB

	Reference channel
	MCS of serving cell and interference cell

· 6/6

	Transmission mode
	2X2Low TM9, single layer transmission

	Channel configuration
	EVA5

	Channel estimation 
	· DMRS-IC: Iterative DMRS-IC to promote the channel estimation for both serving and interference channel

· No DMRS-IC

	Receiver
	· R-ML


DMRS-IC will impact the performance of channel estimation then affect the performance gain of advanced receiver in performing inter-cell interference cancellation, there are several options:
· Without DMRS-IC

· DMRS-IC

· Orthogonal DMRS between serving and interference cell

Figure 2 gives the evaluation results of R-ML with different channel estimation schemes:
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Figure 2 Performance gain of R-ML over LMMSE-IRC with different channel estimation schemes 
It could be observed from Figure 2 that: Comparing different channel estimation schemes, both orthogonal-DMRS and DMRS-IC scheme could achieve significant performance gain over no-DMRS-IC scheme, and orthogonal-DMRS is a little bit better than DMRS-IC.

Observation 2: To capture sufficient performance gain of advanced receiver, it is necessary to enhance the channel estimation of serving and interference cells.  DMRS-IC and orthogonal-DMRS are effective schemes to enhance the channel estimation.

3 Conclusion
This contribution provides the evaluation results of R-ML/SLIC receivers to cancel inter-cell interference and make the following observations: 
Observation 1: Compared with LMMSE-IRC, R-ML and SLIC receiver could achieve significant performance gain, which depends on the interference level and modulation order of interference cells.
Observation 2: To capture sufficient performance gain of advanced receiver, it is necessary to enhance the channel estimation of serving and interference cells.  DMRS-IC and orthogonal-DMRS are effective schemes to enhance the channel estimation.
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