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1 Introduction
In RAN4 #73, a set of simulation parameters and assumptions to be used for alignment of results across companies were agreed. In this paper, we provide link level results according to the parameters in [1] for the TM4/TM4/TM4 scenario. The parameters that were discussed are summarized below: 

· Scenario consists of a serving cell and two interfering cells. The WID description states that “In the Rel-12 scope, the advanced receiver is assumed to be capable of processing up to 3 total layers (serving + interfering) and cancelling 1 interferer”. We will follow this assumption in the presented results.

· Fixed MCS simulations are considered for RAN4 test purposes.

Metric: SNR gain over baseline Rel-11 MMSE-IRC receiver at 70% of maximum throughput
	
	Serving Cell
	Interfering Cell #1
	Interfering Cell #2

	Cell ID
	0
	6
	1 

	System Bandwidth 
	3 MHz
	3 MHz
	3 MHz

	P_A
	-3 dB
	-3 dB
	-3 dB

	P_B
	1
	1
	1

	Signaled P_A Set
	{0, -3, -6 dB}
	{0, -3, -6 dB}
	{0, -3, -6 dB}

	Resource Allocation
	Full Sys. BW
	Full Sys. BW
	Full Sys. BW

	CFI
	3
	3
	3

	Transmission Modes
	TM4 
	TM4
	TM4 

	Channel Model
	EPA5
	EPA5
	EPA5

	Transmission Modes Signaled
	All major TMs

TMs{2,3,4,8,9}
	All major TMs

TMs{2,3,4,8,9}
	All major TMs

TMs{2,3,4,8,9}

	PMI Model
	Wideband, Random per TTI
	Wideband, Random per TTI
	Wideband, Random per TTI

	CSI-RS Resource
	None
	None
	None

	PDSCH Scheduling
	Not Scheduled on SF0 & 5
	Not Scheduled on SF0 & 5
	Not Scheduled on SF0 & 5


· Receiver Type: We present results for the R-ML receiver and Rel-11 MMSE-IRC receiver as the baseline. 
2 Simulation Results
The performance of R-ML receivers with blind R-ML receivers with On-On pattern using the EPA5 channel model are provided below.
2.1 TM4 Rank1 / TM4 Rank1 / TM4 Rank1 with MCS 5/5/5
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Figure 1(a): TM4-Rank1 Interferer (MCS5) + TM4-Rank1 Interferer (MCS5) with 80% (I1/Noc = 13.91 dB, I2/Noc = 3.34 dB) I/Noc, TM4-Rank1 Serving MCS 5 with a Blind R-ML receiver.
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Figure 1(b): TM4-Rank1 Interferer (MCS5) + TM4-Rank1 Interferer (MCS5) with 50% (I1/Noc = 7.77 dB, I2/Noc = 2.29 dB) I/Noc, TM4-Rank1 Serving MCS 5 with a Blind R-ML receiver.

2.2 TM4 Rank1 / TM4 Rank1 / TM4 Rank1 with MCS 5/14/14
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Figure 2(a): TM4-Rank1 Interferer (MCS14) + TM4-Rank1 Interferer (MCS14) with 80% (I1/Noc = 13.91 dB, I2/Noc = 3.34 dB) I/Noc, TM4-Rank1 Serving MCS 5 with a Blind R-ML receiver.

[image: image4.emf]-10 -5 0 5 10 15 20

0

0.2

0.4

0.6

0.8

1

Serving Cell SNR (dB)

Throughput (Mbps)

TM4R1/TM4R1/TM4R1, 50% I/Noc, MCS5/14/14

 

 

Blind R-ML

Rel-11 MMSE-IRC


Figure 2(b): TM4-Rank1 Interferer (MCS14) + TM4-Rank1 Interferer (MCS14) with 50% (I1/Noc = 7.77 dB, I2/Noc = 2.29 dB) I/Noc, TM4-Rank1 Serving MCS 5 with a Blind R-ML receiver.

2.3 TM4 Rank1 / TM4 Rank1 / TM4 Rank1 with MCS 5/25/25
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Figure 3(a): TM4-Rank1 Interferer (MCS25) + TM4-Rank1 Interferer (MCS25) with 80% (I1/Noc = 13.91 dB, I2/Noc = 3.34 dB) I/Noc, TM4-Rank1 Serving MCS 5 with a Blind R-ML receiver.
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Figure 3(b): TM4-Rank1 Interferer (MCS25) + TM4-Rank1 Interferer (MCS25) with 50% (I1/Noc = 7.77 dB, I2/Noc = 2.29 dB) I/Noc, TM4-Rank1 Serving MCS 5 with a Blind R-ML receiver.
2.4 TM4 Rank1 / TM4 Rank1 / TM4 Rank1 with MCS 14/5/5
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Figure 4(a): TM4-Rank1 Interferer (MCS5) + TM4-Rank1 Interferer (MCS5) with 80% (I1/Noc = 13.91 dB, I2/Noc = 3.34 dB) I/Noc, TM4-Rank1 Serving MCS 14 with a Blind R-ML receiver.
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Figure 4(b): TM4-Rank1 Interferer (MCS5) + TM4-Rank1 Interferer (MCS5) with 50% (I1/Noc = 7.77 dB, I2/Noc = 2.29 dB) I/Noc, TM4-Rank1 Serving MCS 14 with a Blind R-ML receiver.

2.5 TM4 Rank1 / TM4 Rank1 / TM4 Rank1 with MCS 14/14/14
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Figure 5(a): TM4-Rank1 Interferer (MCS14) + TM4-Rank1 Interferer (MCS14) with 80% (I1/Noc = 13.91 dB, I2/Noc = 3.34 dB) I/Noc, TM4-Rank1 Serving MCS 14 with a Blind R-ML receiver.

[image: image10.emf]-5 0 5 10 15 20

0

0.5

1

1.5

2

2.5

3

3.5

Serving Cell SNR (dB)

Throughput (Mbps)

TM4R1/TM4R1/TM4R1, 50% I/Noc, MCS14/14/14

 

 

Blind R-ML

Rel-11 MMSE-IRC


Figure 5(b): TM4-Rank1 Interferer (MCS14) + TM4-Rank1 Interferer (MCS14) with 50% (I1/Noc = 7.77 dB, I2/Noc = 2.29 dB) I/Noc, TM4-Rank1 Serving MCS 14 with a Blind R-ML receiver.

2.6 TM4 Rank1 / TM4 Rank1 / TM4 Rank1 with MCS 14/25/25
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Figure 6(a): TM4-Rank1 Interferer (MCS25) + TM4-Rank1 Interferer (MCS25) with 80% (I1/Noc = 13.91 dB, I2/Noc = 3.34 dB) I/Noc, TM4-Rank1 Serving MCS 14 with a Blind R-ML receiver.
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Figure 6(b): TM4-Rank1 Interferer (MCS25) + TM4-Rank1 Interferer (MCS25) with 50% (I1/Noc = 7.77 dB, I2/Noc = 2.29 dB) I/Noc, TM4-Rank1 Serving MCS 14 with a Blind R-ML receiver.
3 Conclusions
· Link level results are presented for the TM4/4/4 case using the simulation alignment parameters discussed in [1]. 
· Performance was compared for blind R-ML receiver versus the Rel-11 baseline MMSE-IRC receiver.
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