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1 Introduction
Link level evaluations for different receivers were done in RAN4 and an LS [1] was sent from RAN4 to RAN1. According to the LS, RAN1 was asked to start discussion on the objective #3 as described in the SID [2]. In the last RAN1 74#bis meeting, the following agreements are reached about the system level modelling methodology:

· System level modelling methodology

· Company should provide detailed model when providing system simulation results.

· Including possible validation results on the used model.

· Capture the options of modelling methodology in TR36.866.

· The performance impact of blind estimation should be taken into account when blind detection is assumed by receivers.

· Blind parameter detection feasibility and performance degradation modeling can be part of the system modeling (to be described in detail per proposal-1 above) , take into account any RAN4 input

· We should strive to converge one common methodologies for each type as much as possible

In [3], a system level modelling methodology of SLIC is given. In this contribution, we use the modelling methodology of SLIC which is proposed in [3] and present initial system level simulation results for symbol level SIC receiver.
2 Simulation assumptions
According to [3], residual interference after cancelling the interference from the received signal can be modelled by a scaled value of the signal being cancelled. We followed that methodology and built a lookup table for the scaled value through link level simulations and then validated this modelling methodology. 
When build the lookup table through link level simulation, in order to reduce complexity and simulation time, rank-1 transmission is chosen for both the serving cell and the interfering cell. DMRS-based transmission mode 9 is assumed.  The channel model of the serving/interfering cell is ITU UMa. For simplicity, only a single interferer is considered, and it is assumed that the parameters of interference (i.e. the spatial scheme and the precoding matrix) are available via network assistance. In other words, detection error of spatial scheme and the precoding matrix is not modelled.
Compared to the system level modelling methodology of IRC receiver, the main difference of SLIC receiver is how to derive the post-processing SINR. By looking up predefined mapping table based on the SNR, INR, and the interferer modulation order, the scaled value (
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) can be obtained. Finally the post-processing SINR is calculated by:
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3 System level simulation results
For the baseline receiver of LMMSE-IRC, we model the covariance matrix of inter-cell interference and white noise by the complex Wishart distribution, and the covariance of channel estimation error is considered as in [4]. There is no coordination assumed between the severing cell and the interfering cell.

For the receiver of SLIC, coordination between the severing cell and the interfering cell is assumed as it is required to enable signalling the target UE about interference parameters. Table 1 and table 2 show the simulation results and relative gain of SLIC over the baseline at different resource utilization. Note that due to our simplified assumptions (e.g., fixed rank-1 transmission in both the serving and the interfering cell, and ideal interference detection) in the link level simulations when build the look up table, the performance achievable by a practical SLIC receiver may be lower. 
Table 1:  Simulation results @10% RU for NAICS scenario 2a/2b
	
	Mean Packet Rate (Mbps)
	Gain
	Packet Rate @5%-tile (Mbps)
	Gain

	LMMSE-IRC
	28.34
	-
	6.12
	-

	SLIC
	29.49
	4.1%
	7.16
	17%


Table 2:  Simulation results @45% RU for NAICS scenario 2a/2b
	
	Mean Packet Rate (Mbps)
	Gain
	Packet Rate @5%-tile (Mbps)
	Gain

	LMMSE-IRC
	19.14
	-
	1.09
	-

	SLIC
	21.06
	10%
	1.31
	20.2%


From the above simulation result, it can be observed that:
· SLIC can provide significant gains for the cell-edge and average user throughput with network assistance/coordination.
4 Conclusion
In this contribution, the system level simulation results of symbol level SIC was provided. Base on the simulation results, we observe that:
· SLIC can provide significant gains for the cell-edge and average user throughput with network assistance/coordination.
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Appendix
Table A.1:  System level simulation assumptions
	Parameters
	Values 

	Layout
	Hexagonal grid, 3 sectors per site, 7 macro sites

	Scenario
	2a/2b

	System bandwidth per carrier
	10 MHz 

	Carrier frequency 
	2.0 GHz

	Total BS TX power (Ptotal per carrier)
	46 dBm (for Macro),   30 dBm (for small-cell)

	Penetration loss
	For outdoor UEs:0dB
For indoor UEs: 20dB+0.5din (din : independent uniform random value between [ 0, min(25,d) ] for each link)

	Antenna Height: 
	25 m for macro, 10 m for small cell

	UE antenna Height
	1.5 m

	Antenna gain + connector loss
	17 dBi for macro cell , 5 dBi for small cell

	Antenna gain of UE
	0 dBi

	Fast fading channel between eNB and UE
	ITU UMa for macro cell , ITU UMi for small cell

	Antenna configuration
	2Tx and 2Rx (0.5 lambda), cross-polarized

	Number of small cells per macro cell geographical area
	4

	UE dropping
	Configuration #4b as in TR36.814,
20% UEs are outdoor and 80% UEs are indoor.

	Minimum distance 
	Same as CoMP Scenario #3/4 in TR36.819 
• Macro – RRH/Hotzone: >75m
• Macro – UE : >35m
• RRH/Hotzone – RRH/Hotzone: >40m
• RRH/Hotzone – UE : >10m

	Traffic model
	FTP traffic model 1

	UE receiver
	· DMRS-based LMMSE-IRC as baseline
· Symbol level SIC

	UE noise figure
	9 dB

	UE speed
	3 km/h

	Cell selection criteria
	no CRE 

	Baseline MMSE-IRC receiver impairment modeling (demodulation)
	Non-ideal channel estimation of PDSCH for MMSE-IRC. For the MMSE-IRC baseline receiver in system level modeling: The IRC correlation matrix is approximated using the complex Wishart distribution with M degrees of freedom [36.829 with DMRS based sample covariance matrix].

	Receiver impairment modeling (feedback)
	Non-ideal CSI-RS/IMR channel/interference estimation. 
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