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1. Introduction
In RAN4#63 Ad Hoc meeting, link level performance and test framework for advanced receiver were discussed [1,2]. In this contribution, our link level simulation results for advanced receiver are provided for both FDD and TDD according to the agreed simulation assumption [3,4]. Also, we provide our simulation results for both explicitly modeled interference condition and AWGN interference condition.
2. Simulation results
The simulation assumption is based on [3]. RS-based MMSE-IRC receiver is assumed. Figure 1, 2 and 3 show the simulation results for Test 1, 2 and 3 in both FDD and TDD respectively. The results for Rel-8 baseline receiver are also shown in these graphs.
	[image: image1.emf]0.0

1.0

2.0

3.0

4.0

5.0

-8 -6 -4 -2 0 2 4 6

Throughput [Mbps]

Geometry [dB]

MMSE-IRC receiver

Rel-8 baseline receiver

70% of maximum throughput


FDD MCS#6
	[image: image2.emf]0.0

1.0

2.0

3.0

-8 -6 -4 -2 0 2 4 6

Throughput [Mbps]

Geometry [dB]

MMSE-IRC receiver

Rel-8 baseline receiver

70% of maximum throughput


TDD MCS#6

	[image: image3.emf]0.0

1.0

2.0

3.0

4.0

5.0

6.0

-8 -6 -4 -2 0 2 4 6

Throughput [Mbps]

Geometry [dB]

MMSE-IRC receiver

Rel-8 baseline receiver

70% of maximum throughput


FDD MCS#7
	[image: image4.emf]0.0

1.0

2.0

3.0

-8 -6 -4 -2 0 2 4 6

Throughput [Mbps]

Geometry [dB]

MMSE-IRC receiver

Rel-8 baseline receiver

70% of maximum throughput


TDD MCS#7


Figure 1  Simulation results for Test 1
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Figure 2  Simulation results for Test 2
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Figure 3  Simulation results for Test 3
In the last meeting, there was the discussion on test metric. The way forward on test metric is reproduced below for convenience.

· Agreement reached during the evening adhoc on test point/requirement setting was revised during main session (28.06.2012) to the following:

· Option 1: Test point at [70%] relative throughput, requirement in terms of maximum G at test point

· Option 2: Test point at target geometry (Test 1 & 3: G=-2.5dB; Test 2: G=0dB), requirement in terms of minimum achieved relative throughput

· Agreement: Option 1 as baseline and keep Option 2 in the spreadsheet

· FFS: additional test could be further studied to verify the receiver type

· Interested companies requested to submit IRC throughput for both explicitly modeled interference and AWGN interference only
The required geometry values (Option 1) are shown in Table 1 and Table 2. The performance difference between MMSE-IRC receiver and Rel-8 baseline receiver varies depending on test case. The difference for Test 3 is smallest among three test cases. The achievable relative throughput values (Option 2) at target geometry are shown in Table 3 and Table 4. Similarly to Option 1, the difference for Test 3 is smallest. Table 5 shows throughput for both explicitly modeled interference and AWGN interference only. The ratio Texplicitly modeled interference / TAWGN interference, which is proposed in [5], are also shown. The metrics for Rel-8 baseline receiver are approximately 1 because the baseline receiver does not take into account the correlation of interference between Rx branches even in explicitly modeled interference condition. On the other hand the metrics for MMSE-IRC receiver are larger than 1.2. It can be observed that the difference larger than 0.2 are obtained in all the test cases.
Table 1  Required geometry at 70% throughput for FDD
	
	
	Test 1
	Test 2
	Test 3

	
	
	MCS6
	MCS7
	MCS10
	MCS11
	MCS12
	MCS7

	Required geometry
at 70% throughput [dB]
	IRC
	-3.05
	-1.82
	-1.53
	-1.10
	-0.25
	-1.93

	
	Rel-8
	-2.14
	-0.92
	0.00
	0.40
	1.26
	-1.35

	Difference [dB]
	0.91 
	0.90 
	1.53 
	1.50 
	1.51 
	0.58 


Table 2  Required geometry at 70% throughput for TDD
	
	
	Test 1
	Test 2
	Test 3

	
	
	MCS6
	MCS7
	MCS10
	MCS11
	MCS12
	MCS7

	Required geometry
at 70% throughput [dB]
	IRC
	-3.00
	-1.88
	-1.26
	-0.66
	0.22
	-2.02

	
	Rel-8
	-2.05
	-0.95
	0.24
	0.80
	1.64
	-1.37

	Difference [dB]
	0.95 
	0.93 
	1.50 
	1.46 
	1.42 
	0.64 


Table 3  Relative throughput at target geometry for FDD (-2.5dB for Test 1 and 3, 0dB for test 2)
	
	
	Test 1
	Test 2
	Test 3

	
	
	MCS6
	MCS7
	MCS10
	MCS11
	MCS12
	MCS7

	Relative throughput
at target geometry
	IRC
	0.78
	0.61
	0.89
	0.84
	0.73
	0.63

	
	Rel-8
	0.65
	0.53
	0.70
	0.65
	0.56
	0.55

	Difference
	0.13 
	0.08 
	0.19 
	0.19 
	0.17 
	0.08 


Table 4  Relative throughput at target geometry for TDD (-2.5dB for Test 1 and 3, 0dB for test 2)
	
	
	Test 1
	Test 2
	Test 3

	
	
	MCS6
	MCS7
	MCS10
	MCS11
	MCS12
	MCS7

	Relative throughput
at target geometry
	IRC
	0.78
	0.62
	0.86
	0.79
	0.67
	0.64

	
	Rel-8
	0.64
	0.53
	0.67
	0.61
	0.53
	0.56

	Difference
	0.14 
	0.09 
	0.19 
	0.18 
	0.14 
	0.08 


Table 5  Throughput for explicitly modeled interference and AWGN interference (FDD)
	
	
	Test 1
	Test 2
	Test 3

	
	
	MCS6
	MCS7
	MCS10
	MCS11
	MCS12
	MCS7

	IRC
	Texplicitly modeled interference
	3.63
	3.39
	6.39
	6.65
	6.53
	3.43

	
	TAWGN interference
	2.64
	2.73
	4.52
	4.58
	4.49
	2.72

	
	Texplicitly modeled interference / TAWGN interference
	1.37
	1.24
	1.41
	1.45
	1.45
	1.26

	Rel-8
	Texplicitly modeled interference
	3.02
	2.94
	5.04
	5.12
	5.02
	3.02

	
	TAWGN interference
	2.91
	2.86
	4.94
	5.01
	4.85
	3.08

	
	Texplicitly modeled interference / TAWGN interference
	1.04
	1.03
	1.02
	1.02
	1.03
	0.98

	Difference
	0.34 
	0.22 
	0.39 
	0.43 
	0.42 
	0.28 


3. Conclusion

In this contribution, link level simulation results for advanced receiver have been provided. Also the throughput for both explicitly modeled interference and AWGN interference only have been shown. We hope that these results would be helpful to decide test metric for advanced receiver demodulation requirement.
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