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1 Introduction

In the previous RAN1 meetings, system level modelling methodology for SLIC receiver and initial system simulation evaluation results in Scenario 1 with full-buffer traffic model were provided [1][2][3]. In this contribution, further system level evaluations for SLIC receiver under the agreed simulation assumptions in [4] are provided. 
2 System simulation results
In this contribution, R-11 LMMSE-IRC, E-LMMSE-IRC, and SLIC receivers are mainly considered:
· LMMSE-IRC: The interference estimation error is modelled by introducing a Wishart model with 12 samples per PRB.
· E-LMMSE-IRC: Similar to LMMSE-IRC receiver, the Wishart model is considered for interference estimation error.
· SLIC: In addition to Wishart model, the proposed system level modeling methodology for SLIC in [3] is applied in the simulator.

The evaluation scenarios for NAICS were agreed in the TR 36.866 [4], in which homogeneous network and heterogeneous network scenario were addressed by Scenario 1 and Scenario 2a/2b, respectively. The main difference between Scenario 2a and 2b is that Scenario 2a is assumed as Non-ideal backhaul while Scenario 2b is ideal backhaul. In this contribution, ideal backhaul and Non-network coordination are assumed. Note that the required interference information for E-LMMSE-IRC and SLIC is assumed to be perfectly known at the receiver. Simulation results corresponding to Scenario 1 and Scenario 2b with 40% and 60% RU levels are shown in Table 1~ Table 4. The detailed system simulation assumptions are provided in the Appendix.
Table 1. Simulation results for Scenario 1, 40% RU
	Receiver type
	Average UPT [Mbps]
	Average UPT gain [%]
	5% UPT [Mbps]
	5% UPT gain [%]

	LMMSE-IRC
	18.2504
	-
	4.6083
	-

	E-LMMSE-IRC
	18.8757
	3.43%
	4.9938
	8.37%

	SLIC
	19.3920
	6.26%
	4.9505
	7.43%


Table 2. Simulation results for Scenario 1, 60% RU
	Receiver type
	Average UPT [Mbps]
	Average UPT gain [%]
	5% UPT [Mbps]
	5% UPT gain [%]

	LMMSE-IRC
	15.3567
	-
	3.3670
	-

	E-LMMSE-IRC
	15.9134
	3.63%
	3.7915
	12.61%

	SLIC
	15.9373
	3.78%
	3.9880
	18.44%


Table 3. Simulation results for Scenario 2b, 40% RU
	Receiver type
	Average UPT [Mbps]
	Average UPT gain [%]
	5% UPT [Mbps]
	5% UPT gain [%]

	LMMSE-IRC
	24.8890
	-
	5.8565
	-

	E-LMMSE-IRC
	25.2149
	1.31%
	6.0423
	3.17%

	SLIC
	25.3458
	1.84%
	6.2305
	6.39%


Table 4. Simulation results for Scenario 2b, 60% RU
	Receiver type
	Average UPT [Mbps]
	Average UPT gain [%]
	5% UPT [Mbps]
	5% UPT gain [%]

	LMMSE-IRC
	19.0439
	-
	3.3898
	-

	E-LMMSE-IRC
	19.2122
	0.88%
	3.4602
	2.08%

	SLIC
	19.3924
	1.83%
	3.5682
	5.26%


From the above results, it is observed that Scenario 1 at higher RU can achieve more performance gain than Scenario 2b. SLIC receiver can provide up to 6.26% and 18.44% performance gain for average and cell edge users in NAICS Scenario 1 compared to LMMSE-IRC receiver, while the performance gains in scenario 2b are up to 1.84% and 6.39% for average cell and cell edge, respectively. .
3 Conclusion
This contribution further presents system level simulation results for SLIC receiver based on the modelling methodology in [3] and the agreed simulation assumptions in [4]. From the results, it is observed that Scenario 1 at higher RU can achieve more performance gain than Scenario 2b. It is proposed to capture above simulation results in section 9.2 in the TR 36.866.
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Appendix
Table 5. System level simulation assumptions for SLIC
	
	Scenario 1
	Scenario 2b

	Deployment scenario
	Homogeneous network with ITU UMa
	ITU UMa for macro and UMi for small cell,

Number of small cells per macro cell: 4

	Carrier frequency
	2 GHz

	Transmission bandwidth 
	10 MHz

	Subband bandwidth
	1.08 MHz (6 RBs)

	Antenna configuration 
	eNB: XP with 0.5 wavelength spacing; 4 Tx antennas

	
	UE: XP with 0.5 wavelength spacing; 2 Rx antennas

	UE indoor/outdoor distribution
	20% UEs are outdoor and 80% UEs are indoor

	Traffic model
	FTP traffic model

	UE moving speed
	3 km/h

	MIMO scheme
	SU-MIMO 

	Scheduling algorithm
	Proportional fair

	Control delay (scheduling, AMC)
	5 ms

	HARQ 
	IR

	CQI/PMI feedback interval
	5 ms

	Granularity of PMI and CQI feedback
	PUSCH Mode 3-1

	Channel estimation
	Non-ideal

	IRC receiver covariance estimation
	Non-ideal covariance matrix modeled by Wishart distribution

	TM of PDSCH 
	TM10 

	Overhead of RS and PDCCH
	PDCCH (3 symbols per subframe)

	
	DM-RS (12 REs per PRB)

	Modeling of interference outside the area
	Realistic interference assuming precoding and scheduling at other TPs

















































































































































































































































































































