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1  Introduction

The evaluation methodologies and initial simulation assumptions for enhanced performance requirements for LTE UE studies are summarized in [1]. For link level simulation, the dominant interference power (DIP) profile has been changed after the February meeting [2].  Based on the updated DIP profile, we re-submit link level simulation results for enhanced MMSE-IRC UE receiver.  
· Synchronized network (baseline)

· Number of interfering cells: 2 cells

· Conditional median DIP values:

· Updated DIP case :   DIP1 = -2.0158 dB, DIP2 = -8.3061 dB on -2.5dB geometry.

· Asynchronous network 

· Number of interfering cells: 1 cell

· Conditional median DIP values:

· Updated DIP case :   DIP1 = -2.0158 dB on -2.5 dB geometry.

· Time offset: 0.5 msec + half a OFDM symbol

The detailed simulation assumption is summarized in Table I of [1]. 
Table I: Initial simulation assumptions for the evaluation of link-level evaluation [1].
	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 interfering  cells
	TM4
	TM9

	MIMO configuration
	2x2 and low correlation
	4x2 and low correlation

	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= -2.5 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


2 Simulation results synchronized network 
For performance evaluation, we use median DIP values.  The updated DIP median profile generates interference with linear interference power (DIP1) =1.1180  and linear interference power (DIP2) = 0.2627, when normalizing serving cell RX power  = 1. One thing interesting of the updated profile is the interference power of DIP1 is larger than the serving cell power, which means that interference of DIP1 dominantly affects on receiver performances. Due to the dominant interference pattern, the MMSE-IRC shows relatively large gain comparing to the previous profile (G = -3dB, DIP1 = -3.1 dB, DIP2 = -5.4 dB).  Scenario-1 (TM6) performances at G=-2.5dB in synchronized network are shown in Table 1.
Table 1 : Scenario 1 (TM6) Throughput gain at G= -2.5dB
	TM6
Sync
	Throughput results
	Fraction of 
Max. Throughput

	
	Baseline
	MMSE-IRC
	Gain
	Baseline
	MMSE-IRC

	MCS7
	4201316
	5146612
	22.5%
	0.68
	0.83

	MCS8
	4034678
	5040913
	24.9%
	0.58
	0.72

	MCS9
	4059752
	4874726
	20.1%
	0.51
	0.61



Overall throughput gains fall in a range of 20~24% in Scenario-1. We select a test scenario reflecting best system behaviors in Table 1 ;  MCS8 is regarded as the best test scenario for TM6.

In Table 2, scenario-2 (TM9) performances at G=2.5dB in a synchronized network. The best performance improvement by MMSE-IRC is captured with MCS7.
Table 2 : Scenario 2 (TM9) Throughput gain at G=-2.5dB
	TM9
Sync
	Throughput results
	Fraction of 
Max. Throughput

	
	Baseline
	MMSE-IRC
	Gain
	Baseline
	MMSE-IRC

	MCS7
	3502316
	4142261
	18.3%
	0.56
	0.67

	MCS8
	3467349
	4035420
	16.4%
	0.50
	0.58

	MCS9
	3603746
	4047419
	12.3%
	0.45
	0.51


3 Simulation results asynchronized network 
Gains for asynchronous network deployments were not concluded in the study item phase.  Analysis covering asynchronous deployments need to be investigated in the working item phase. Using the updated DIP profile [2], we make a similar interfering scenario as [1]; interference is generated from a single interfering base station with DIP1.  
Scenario-1 (TM6) performances at G=-2.5dB in an asynchronized network are shown in Table 3. Comparing to the synchronized network, performances are degraded by 5%~10%. The best test scenario based on throughput improvement is shown with MCS7.
Table 3 : Scenario 1 (TM6) Throughput gain at G= -2.5dB for async network
	TM6
Async
	Throughput results
	Fraction of 
Max. Throughput

	
	Baseline
	MMSE-IRC
	Gain
	Baseline
	MMSE-IRC

	MCS7
	3175347
	3904063
	18.7%
	0.51
	0.63

	MCS8
	3317058
	3871111
	14.3%
	0.48
	0.56

	MCS9
	3282825
	3785100
	13.3%
	0.41
	0.47




Performances in Scnario-2 (TM9) are degraded by 5% from the synchronized network. In MCS9, the throughput gain is similarly achieved comparing to the synchronized network, however overall throughput and BLER are degraded with the same trend by 20% throughput loss. 
Table 4 : Scenario 2 (TM9) Throughput gain at G=-2.5dB for async network
	TM9

Async
	Throughput results
	Fraction of 
Max. Throughput

	
	Baseline
	MMSE-IRC
	Gain
	Baseline
	MMSE-IRC

	MCS7
	2790000
	3206563
	14.9%
	0.45
	0.52

	MCS8
	2950513
	3323624
	12.6%
	0.42
	0.49

	MCS9
	2859638
	3246750
	13.5%
	0.36
	0.41


4 Conclusion

In this contribution, we submit link level simulation results using MMSE-IRC receiver. The updated DIP profile appears effective to evaluate the interference rejection scheme comparing to the previous DIP profiles.  In the synchronized network, throughput improvement using MMSE-IRC is achieved by 20%~24% in TM6 and 13%~18% in TM9 respectively. In the asynchronized network, throughput improvement using MMSE-IRC is achieved by 13%~18% in TM6 and 12%~15% in TM9.
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