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1
Introduction
To comprehensively study the performance gain of NAICS receivers, RAN1 are set to a task of evaluating the potential gain of NAICS receivers over Rel-11 MMSE-IRC receiver by system level performance perspective [1][2]. Especially, system level evaluation will provide a comprehensive understanding on the performance gain of NAICS under a multi-cell interference environment.
In this contribution, we focus on system level evaluation of iterative reduced(R)-ML receiver which is one of the identified NAICS receivers by RAN4 [2], and provide the system level simulation results under NAICS scenario 1.
2 Simulation assumptions 
· Simulation scenario


NAICS scenario 1, which geometry has been calibrated during RAN4 Email discussion    
· Link abstraction method of iterative R-ML receiver
Iterative R-ML receivers perform detection and decoding of serving and interference signals. The detection and decoding of serving and interference signals can be processed in either successive or parallel manner depending on its implementation. Reduced-complexity ML can be applied to detection of serving and interference signals for iterative R-ML receiver. Details of link abstraction method of iterative R-ML receiver are provided in a companion paper [4].
Especially, UE turns on either iterative ML (that jointly detects and decodes the interference along with the serving signal) or ML (fallback case) receiver depending on the combination of serving RI/MCS and interference RI/MCS on scheduled TTIs, i.e. (due to the limited time to simulate the link-level performance for physical-layer abstraction covering all cases)
· If Serving RI + Interference RI = 2, joint iterative ML receiver is always enabled.
· If Serving RI + Interference RI = 3 and no 64QAM for all 3 layers, joint iterative ML receiver is enabled.

· If Serving RI + Interference RI = 3 and at least one 64QAM for 3 layers, ML receiver is enabled.
· If Serving RI + Interference RI = 4, and no 64QAM for all 4 layers, joint iterative ML receiver is enabled.
· If Serving RI + Interference RI = 4, and at least one 64QAM for 4 layers, ML receiver is enabled.

Furthermore, UE only jointly detects and decodes the strongest dominant interference cell in SLS.

· Scheduler
Independent PF scheduler is employed at each sector, i.e. no intra-cell or inter-cell scheduling coordination.
· Traffic
Full buffer
· Detail simulation assumptions are shown in Table 1.
Table 1: System level simulation assumption

	Parameter
	Value

	General
	Parameters and assumptions not explicitly stated here according to 3GPP specifications

	Duplex method
	FDD

	Bandwidth
	10 MHz 

	Cellular Layout
	NAICS scenario 1

	Handover margin
	3dB

	Downlink transmission scheme
	TM9 2x2, SU-MIMO

Rank adaptation between Rank 1 and Rank 2

	Downlink scheduler
	Proportional Fair with TDM scheduling

	Downlink link adaptation
	RI, CQI and PMI 5ms feedback period

Wideband CQI feedback
6ms delay total
Same MCS for two codewords in case of Rank 2
MCSs based on LTE transport formats [36.213]

	Antenna Configuration
	eNB/RRH: 2Tx
UE: 2Tx

Cross-polarized antenna is used at both eNB and UE side

	Traffic model
	Full buffer

	Link error prediction technique
	Capacity
Outer-loop control based on ACK/NACK report.

	Channel Estimation
	Ideal

	HARQ
	Off

	PDCCH symbol
	1


3 Simulation results 
System level simulation results are summarized in Table 2. 
Based on the simulation results, iterative R-ML receiver provides +69.2% cell edge performance gain with the same cell average performance in NAICS scenario 1 (full buffer). The gain of iterative R-ML receiver (69.2% cell edge performance gain) is about two times the gain of symbol level ML (SLML) receiver (35.1% cell edge performance gain) shown in [3].
Noted, as described in Section 2, the performance gain of iterative R-ML hasn't been fully exploited due to limited time for link abstraction. The major limitations are as follows.
· If 64QAM is scheduled for any of serving and interference layers, iterative R-ML is not enabled.

· The same MCS is always assigned for two codewords in case of rank-2 transmission.

The performance gain could be higher than +69% in system level simulation if the link-level performance of iterative R-ML receiver is modeled better. Moreover, if intra-cell or inter-cell scheduling coordination is deployed, the performance gain would be even higher.

Table 2: Simulation results for NAICS scenario 1

	
	Cell Average Performance

(bps/Hz)
	Cell Edge Performance @ 5%-tile UE

(bps/Hz)

	MMSE-IRC
	1.307
	0.0%
	0.022
	0.0%

	SLML
	1.309
	+0.2%
	0.038
	+69.2%


4 Conclusion
In this contribution, we provide our preliminary system level simulation results for iterative R-ML receiver. The observation is: 
Observation: iterative R-ML receiver provides at least +69.2% cell edge performance gain compared with MMSE-IRC receiver without intra-cell or inter-cell scheduling coordination under NAICS scenario 1.
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