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1 Introduction
In RAN #53, a new study item on “Enhanced performance requirement for LTE UE” was approved [1]. Also, the evaluation methodologies and initial simulation assumptions for enhanced performance requirements for LTE UE studies were approved during the last RAN4 #61 meeting [2]. In this contribution, we provide link level simulation results for advanced receiver.
2 Simulation assumption and parameters

Agreed simulation assumptions for interference modeling are shown in Table 1.

Table 1: Initial simulation assumptions for the evaluation of link-level evaluation
	Parameter
	Scenario 1

(CRS based)
	Scenario 2

(DM-RS based)

	Carrier frequency
	2 GHz

	System bandwidth
	10 MHz

	Transmission mode on Serving cell
	TM6
	TM9 with 1-layer transmission

	Transmission mode on interference cell
	TM4
	TM9

	MIMO configuration
	2x2 and low correation
	4x2 and low correation

	Channel model and Doppler frequency for target and interference cells
	EVA, 3km/h, 
Use different channel seed for between cells

	CRS configuration
	2 CRS ports with planning (non-colliding)

	CSI-RS configuration
	None
	4 CSI-RS ports,

 and 5 msec periodicity

	MCS for target signal
	Fixed MCS as follow:

#10, #11, #12 for SINR = 0 dB, and #7, #8 ,#9 for SINR= -3 dB as baseline,

and outer-loop link adaptation by interested companies

	PMI for target signal
	Follow wideband PMI as baseline

Fixed wideband PMI by interested companies

	H-ARQ
	8 HARQ processes and max 4 transmissions

	Feedback periodicity for target signal
	Feedback periodicity: 5 msec

Feedback delay: 8 msec
	Feedback periodicity: 5 msec

Feedback delay: 8 msec

	MCS/ PMI transmission guranuality and Number of transmission ranks for interfernce signals (% of rank-1 and % of rank-2)
	Randomly changing per sub-band from subframe to subframe as baseline.

Randomly changing per sub-band per 10 msec periodicity by interested companies

Frequency granularity is 6 RBs

	
	80% for rank-1 and 20% for rank-2
	70% for rank-1 and 30% for rank-2

	PCFICH
	CFI = 2

	PCFICH/PDCCH detection
	Not considered

	Resource allocation
	50 RBs 

	Cyclic prefix
	Normal

	Simulation length
	10000 sub-frames at minimum


In addition to table 1, the number of interference cells and the median DIP values are assumed as follows, respectively

· Synchronous network (baseilne)
· Number of interfing cells: 2 cells
· Conditional median DIP values:
· DIP1 = -2.8 dB, DIP2 = -7.3 dB on 0 dB geometry.
· DIP1 = -3.1 dB, DIP2 = -5.4 dB on -3dB geometry.
· Asynchronous network (by interested companies)
· Number of interfering cells: 1 cell
· Conditional median DIP values:
· DIP1 = -2.8 dB on 0 dB geometry.
· DIP1 = -3.1 dB on -3 dB geometry.
· Time offset: 0.5 msec + half a OFDM symbol 
· DIP table for weighted average throughput gain study
· Interested companies to provide the table by 23rd January 2012
3 Simulation Results 
In this contribution, we evaluated throughput gains for median DIP values of synchronous and asynchronous network only as initial simulation result. For synchronous network, throughput gains of MMSE-IRC receiver relative to Rel-8/9 baseline MMSE receiver are shown in Table 2.
Table 2.  Throughput Gain
(Synchronous network - baseline)
	Geometry
	MCS #
	MMSE
	MMSE-IRC
	Gain [%]

	-3 dB
	7
	3595.4 
	3704.6 
	3.04%

	
	8
	3670.0 
	3743.4 
	2.00%

	
	9
	3713.0 
	3807.9 
	2.55%

	0 dB
	10
	5537.8 
	6579.4 
	18.81%

	
	11
	5767.3 
	6516.8 
	12.99%

	
	12
	5540.3 
	6292.5 
	13.58%


For synchronous network with randomly changing interferer cells per sub-band per 10 msec, throughput gains of MMSE-IRC receiver relative to Rel-8/9 baseline MMSE receiver are shown in Table 3.

Table 3.  Throughput Gain
(Synchronous network with randomly changing interferer cells per sub-band per 10 msec)
	Geometry
	MCS #
	MMSE
	MMSE-IRC
	Gain [%]

	-3 dB
	7
	3749.7 
	3765.7 
	0.43%

	
	8
	3617.4 
	3670.0 
	1.46%

	
	9
	3775.7 
	3879.0 
	2.73%

	0 dB
	10
	5813.9 
	6787.5 
	16.75%

	
	11
	5823.5 
	6617.4 
	13.63%

	
	12
	5439.7 
	6427.1 
	18.15%


For asynchronous network case, throughput gains of MMSE-IRC receiver relative to Rel-8/9 baseline MMSE receiver are shown in Table 4.

Table 4.  Throughput Gain
(Asynchronous network)
	Geometry
	MCS #
	MMSE
	MMSE-IRC
	Gain [%]

	-3 dB
	7
	3530.1 
	3617.4 
	2.47%

	
	8
	3606.7 
	3655.4 
	1.35%

	
	9
	3788.7 
	3718.4 
	-1.86%

	0 dB
	10
	5698.4 
	6323.2 
	10.96%

	
	11
	5545.2 
	6293.8 
	13.50%

	
	12
	5304.1 
	5935.8 
	11.91%


4 Conclusions

In this contribution, we provided preliminary link level simulation results for advanced receiver to make progress of this study item. For all cases, we can see reasonable throughput gains for 0 dB geometry. But, there are no reasonable gains for -3 dB geometry. It seems that some optimization for covariance estimation region for time and frequency range might be required for low geometry region.
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