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1. Introduction

During RAN1 #75 meeting, there have been discussions on system-level modeling methodologies for NAICS receiver and those were captured as in [1]. In this contribution, we provide evaluation results of symbol-level interference cancellation and suppression (SLIC) receiver based on the agreed system-level modeling methodologies.
2. Evaluation results for SLIC
2.1. Simulation assumptions
In this section, we describe the details on simulation assumptions containing system-level modeling methodology, interference parameters, interfering layers for cancellation, CSI feedback, and restriction on interference cancellation. The other simulation parameters are described in Appendix.
· System-level modeling methodology
· Alternative 1 of the system-level modeling methodologies in [1] is used for SLIC receiver.
· Interfering parameters
· Assuming DM-RS based data transmission, interference parameters such as modulation order, DM-RS antenna ports, and DM-RS sequence are assumed to be ideally known to NAICS UEs.
· Interfering layers for cancellation
· A single interfering layer from a dominant interfering cell, which has the highest RSRP in the other cells having data traffic, is cancelled at the SLIC receiver.
· Restriction on interference cancellation
· The single interfering layer is cancelled when desired signal is transmitted with rank 1.
· CSI feedback
· CSI feedback is same as that for the baseline receiver.
2.2. Evaluation results
In Table 1 and 2, performance evaluation results for SLIC in NAICS scenario 1 and NAICS scenario 2b are presented, respectively.
Table 1. Evaluation results of SLIC in NAICS scenario 1
(a) RU 40%
	Receiver type
	RU
	Avg. UPT (bps/Hz)
	5%-tile UPT (bps/Hz)

	
	
	
	

	MMSE-IRC
	0.39
	1.9165
	0.2817

	
	
	0.0 %
	0.0 %

	SLIC
	0.38
	1.9321
	0.2933

	
	
	0.8 %
	4.1 %


(b) RU 60%
	Receiver type
	RU
	Avg. UPT (bps/Hz)
	5%-tile UPT (bps/Hz)

	
	
	
	

	MMSE-IRC
	0.59
	1.4366
	0.1485

	
	
	0.0 %
	0.0 %

	SLIC
	0.58
	1.4783
	0.1597

	
	
	2.9 %
	7.5 %


Table 2. Evaluation results of SLIC in NAICS scenario 2b
(a) RU 40%
	Receiver type
	RU (macro)
	Avg. UPT (bps/Hz)
	5%-tile UPT (bps/Hz)

	
	
	
	

	MMSE-IRC
	0.39
	2.5473
	0.4188

	
	
	0.0 %
	0.0 %

	SLIC
	0.38
	2.5611
	0.4381

	
	
	0.5 %
	4.6 %


(b) RU 60%
	Receiver type
	RU (macro)
	Avg. UPT (bps/Hz)
	5%-tile UPT (bps/Hz)

	
	
	
	

	MMSE-IRC
	0.61
	2.1052
	0.2208

	
	
	0.0 %
	0.0 %

	SLIC
	0.59
	2.1356
	0.2394

	
	
	1.4 %
	8.4 %


It can be seen from Table 1 and 2 that the performance gain for average UPT and 5%-tile UPT increases as RU increase. However, the performance gain of 5%-tile UPT is less than 10% with 60% RU in the both of NAICS scenario 1 and NAICS scenario 2b. For this limited performance gain, there are two possible reasons as the restriction on interference cancellation and CSI feedback without considering the results of SLIC receiver. These reasons could cause significant difference among system-level evaluation results provided from different companies and thus it would be difficult to have an aligned view on the performance gain of SLIC receiver without clarification. In this regard, it might be considerable to further study about CSI feedback enhancement to achieve the potential gain of SLIC receiver.
Observation #1:
- CSI feedback enhancement should be considered to achieve the potential gain of SLIC.
3. Conclusion
In this contribution, we presented system-level evaluation results for SLIC in NAICS scenario 1 and NAICS scenario 2b and the following observation was made:
Observation #1:

- CSI feedback enhancement should be considered to achieve the potential gain of SLIC.
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Appendix A: Simulation Parameters and Assumptions
	Parameter
	Value

	Cellular layout
	3-sectorized Hexagonal grid with 19 cells wrap-around

	System frequency
	2 GHz carrier, 10 MHz bandwidth

	Indoor/outdoor UE ratio
	80% indoor UE, 20% outdoor UE

	Small cells per sector
	4 (sparse)

	Traffic model
	FTP model 1, 0.5 Mbyte file size

	Scheduling algorithm
	Proportional Fair

	Transmission mode
	Transmission mode 10 with SU -MIMO

	Channel quality report
	Mode 1-1: Wideband PMI per 50 RBs, Wideband CQI per 50 RBs
5ms CSI reports periodicity,
5ms delay total (measurement in subframe n is used in subframe n+5)
MCSs based on LTE transport formats [36.213]
Rel-8 2-tx codebook

	Antenna configuration
	2x2 antenna 

(# of Tx Ant. at eNB) x (# of Rx Ant. at UE)

eNB: Cross-polarized antennas, 0.5 wavelengths separation
UE: Cross-polarized antennas

	Control channel and
 reference signal overhead 
	4 OFDM symbols per RB
- PDCCH overhead: 20RE/RB

- DM-RS overhead: 12RE/RB
- CRS overhead: 16RE/RB

	Downlink transmitter/receiver type
	MMSE-IRC / SLIC

	Hybrid ARQ
	Incremental Redundancy (IR), Maximum four transmissions,

Initial transmission target FER: 10%

	Hybrid ARQ round trip delay for UE
	8 subframes (8 ms)

	CRE
	0 dB

	Channel Estimation
	Non Ideal

	Feedback and control channel errors
	Ideal
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