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1 Introduction

In RAN-59 meeting, a new SID [1] “CRS interference mitigation for homogeneous deployment” had been approved to investigate the performance of CRS IM gain in synchronous homogeneous network deployments. The leading WG is RAN4 and a general time play was made as follow:

· TSG RAN4 #66bis (April 2013): 

· Agreement on scenarios and simulation assumptions for system simulations including traffic loading levels. 

· Agreement on the baseline receiver.

· TSG RAN4 #67 (May 2013): 

· First review of system simulation results

· Agreements on link simulation assumptions based on traffic loading levels evaluated and the corresponding gain observed. 

· TSG RAN4 #68 (August 2013): 

· Review of final system simulation results including realistic CRS IM modeling

· Review of link simulation results

· Conclusion on CRS IM gain in synchronous homogeneous network deployments.

So in this contribution, we share our view on this SI, refer to discuss the scenarios and simulation assumptions and baseline receiver.
2 Discussion of scenarios and assumptions
As the research scope has already been partly restricted in [1], so we firstly make a summary of defined scenarios and simulation assumptions.
· 3GPP Case 1 

· non-colliding CRS between serving and dominant aggressor/interfering cells and non-colliding CRS between dominant aggressor/interfering cells

· Non-full buffer traffic model, and the traffic-loading is FFS

· Time-offset and frequency shift exist between cells, and these values are FFS

· Reuse the assumptions in R.11 MMSE-IRC WI as much as possible

Based on above assumption, a detailed description of scenarios and simulation assumption for system simulation is suggested as follow:
Table 1: scenarios and simulation assumptions for system simulation

	Parameter
	Assumptions

	Scenarios
	3GPP case 1

	Bandwidth
	10 MHz

	Carrier frequency
	2000 MHz

	Cellular Layout
	Hexagonal grid, 19 cell sites, 3 sectors per site

	Inter-site distance
	500m

	Distance-dependent path loss
	L = 128.1 + 37.6log10(R), R: km

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	Between cells
	0.5

	
	Between sectors
	1.0

	Penetration loss
	20 dB

	Antenna pattern
	Horizontal
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Antenna height at the base station is set to 32m. Antenna height at the UE is set to 1.5m.
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	Combining method in 3D antenna pattern
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	Total BS TX power (Ptotal)
	46 dBm

	Minimum distance between UE and Cell
	>= 35 meters

	Hard handover hysteresis
	3 dB

	Traffic model
	Non-full buffer with different loading

[FTP model 1] or [FTP model 2]

	Scheduler
	PF

	PDSCH transmission mode
	TM4 with rank adaptation

	CSI feedback
	PUSCH 3-1

	Antenna configuration
	eNB 2TX antenna, 0.5lamda wave length, || polarized

UE 2RX antenna, 0.5lamda wave length, x polarized

	Cell selection
	RSRP based with cell-common RE bias value

	PDCCH symbol
	2 symbols

	Baseline receiver
	MMSE-IRC


3 Modelling of CRS interference and CRS-IC receiver for system simulation
An important issue of evaluating the performance gain of CRS-IC in homogeneous network throughput by system simulation is how to model the baseline receiver in system simulation, including: 

· How to model the impacts of CRS interference on demodulation performance deterioration (or received PDSCH SNR degradation)  in system-simulation
· How to model the CRS-IM receiver with imperfect CRS mitigation in system simulation
Here are our considerations on the modelling of receiver:

Given non-colliding CRS configuration, the CRS-interference has no impacts on the channel estimation and only deteriorates the performance of MMSE receiver and turbo decoder. So one directly way to model CRS interference is that the interference of CRS on several RE-s can be modelled as a interference suffered on the allocated PRB. In other words, we could translate the CRS-interference observed on several REs into the “white” interference across the whole transmission bandwidth by multiplying the interference level with a factor, which is determined by the interference CRS ports number, the PDSCH RE number in a RB, EI/Noc or others configuration.

Additionally, the imperfect CRS suppression can be modelled as the CRS interference can be partly mitigated by using CRS-IC. The residual interference level is in inverse proportional to SINR, under which the CRS is reconstructed for a certain aggressor cell.
So, the target of modelling baseline receiver for system simulation could be simplified as finding out the above two relations through link level simulation.
4 Conclusion
In this paper, we discuss the simulation assumptions and baseline receiver for system simulation, our proposal is listed in the above tables. It’s suggested to accept them as the working assumptions for homogeneous CRS-IM SI.
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