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1	Introduction
A work item on Heterogeneous Network enhancements was introduced at the last RAN plenary [1]. As a part of this work item, the benefits of NAIC for LPN ranged expansion should be considered. In [2], post decoding NAIC link to system mapping and system gains were established on a first order basis. In this contribution, we try to develop a new link to system mapping interface to accurately model post decoding IC. We describe the methodology in the following sections. The post decoding IC gain obtained by LPN UEs are provided by conducting with system level simulation.
2	Link to System Mapping Overview
The received signal model is expressed as following

where  is the targeting receive signal, is the signal to be cancelled from post decoding IC,  represent other cell interference plus thermal noise.
We denote  and  as the instantaneous dB domain CPICH SNR with and without post decoding IC, respectively. It should be noted that the baseline receiver has interference cancelling capabilities without network assistance (Blind IC) and post decoding interference canceller has been implemented on top of this baseline receiver as shown in [2]. The relationship between  and  is written as

Here  is the post decoding IC gain in CPICH SNR. For simplicity, in link level simulation, we record the value of  and generate the lookup table as a function of the following three parameters.
· Interferer scheduled TBS
· Serving instantaneous signal to noise ratio  
· Interferer instantaneous signal to noise ratio  
For a particular TBS, there it may be possible that different MCS can be scheduled by interfering cells. However, it is assumed that the MCS combination with the lowest decoding SNR requirement would be scheduled. Therefore we assume a correspondence between the TBS and MCS.
First, the system simulator should model the baseline receiver (Blind IC). Once the system simulator with the baseline receiver is available, in each TTI, system simulator generates the above three metrics, followed by obtaining  with lookup table and appropriate interpolation. Then, the obtained  can be applied to CPICH SNR (or unquantized CQI) to obtain the CQI for post decoding IC.
 lookup tables for 2Rx receiver are listed in the Appendix. A sample graph of the post decoding NAIC gain is depicted in Figure 1. As expected, increase in the SNR of the interferer results in more reliable decoding of the interferer signal and hence better post decoding IC gain in CPICH SNR. The IC gain improves the CPICH SNR by more than 2 dB in some scenarios.
 increases by as the interferer’s scheduled TB size increases until it reaches a max value. After that, the   decreases and reaches zero since the TB size cannot be decoded any longer. Probability of successful decoding of the interfering packet depends on the quality of the interferer’s signal at the LPN UE. Hence, for higher Macro SNRs, post decoding IC gain is available for wider range of TB sizes.
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Figure 1: Post decoding IC gain of CPICH SNR

3	System Level Post Decoding IC Gain
In this section, we try to capture IC gain in system level simulation with assumptions in the table below. Given that the significant imbalance of Macros and LPNs power, interference to LPN cell edge UE is generally generated by Macros. As a result, we only perform post decoding NAIC on LPN UEs and employ cancellation to Macros.   
In most cases only one user is scheduled per TTI with proportional fair scheduler, we assign one common HS-SCCH per Macro to assist LPN UEs detect associated interference information.



Table 1: Summary of System Simulation Assumptions
	Parameters
	Values and comments

	Carrier Frequency
	2000 MHz

	Cell Layout
	57 cell hexagonal (19 NodeB, 3 sectors per Node B with wrap-around)

	Propagation Channel Type
	PedA 3km/h

	LPN cell
	4 LPN per Macro

	Inter-site distance
	500 m

	Dropping criteria for LPNs
	LPNs are randomly and uniformly distributed within a macro cell.

	Dropping criteria for UEs
	1/2 hotspot

	CIO of LPN
	3dB, 6dB

	Maximum Tx Power of Macros/LPNs
	43dBm/30dBm

	Overhead channel
	Macros: 30% of Max Tx Power(10% of common HS-SCCH)
LPNs: 20% of Max Tx Power

	Traffic
	Full Buffer

	UE receiver
	1 or 2 Rx, pre-decoding IC or post decoding IC receiver
Maximum post decoding IC cells: 1

	Scheduler on Macro/LPN
	Proportional fair scheduler

	HSDPA channel settings
	HS-PDSCH: targeting 10% BLER after 1st Tx, up to 15 SF-16 OVSF to schedule per TTI

	CQI feedback
	Measurement and feedback each TTI, with 3TTI delay



We plot preliminary results per UE post decoding IC gain in a CDF in Figure 2. It reveals that
· About 80% of 1Rx and 90% of 2Rx UEs do not experience post decoding IC gain.
· Note that the link level IC gain is larger for 1Rx compared with 2Rx. This aspect coupled with the fact that interfering Macros schedule smaller TBS with 1Rx, IC gains for 1Rx are larger than 2Rx when the same CIO applied.
· IC gain with 6dB CIO outperforms 3dB CIO, which can be attributed to more cell edge LPN UEs. 
[image: ]
[bookmark: _Ref367623682]Figure 2: CDF of post decoding NAIC gain 
In addition, we exhibit the statistics of TBS as well as serving and interferer SNR in Figure 3 to Figure 5. 
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Figure 3: CDF of interferer Macros scheduled TBS
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Figure 4: CDF of serving SNR
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Figure 5: CDF of interferer SNR

[bookmark: OLE_LINK79][bookmark: OLE_LINK222]4	Conclusions
In this contribution, a methodology of post-decoding NAIC link-to-system mapping was discussed. In this model, link-level simulations were used to compute a lookup table of CPICH SNR gain (i.e., CQI gain). This link-to-system mapping methodology can be used to demonstrate gains of NAIC at the system level. 
Proposal: The methodology described in this contribution is adopted to conduct system level simulation to evaluate the gains of NAIC.
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6	Appendix
In this section   value for different parameters is presented. In each of the following tables  is presented for the given TB sizes. Results for improbable (LPN SNR (), Macro SNR ()) pairs, e.g. (-8,10), (-8,13), (-8,16), are not presented.
	TBS = 136

	



L
P
N

S
N
R
(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.15
	0.19
	0.23
	0.26
	0.33
	0.41
	
	
	

	
	-5
	0.11
	0.16
	0.2
	0.2
	0.29
	0.33
	
	
	

	
	-2
	0.1
	0.17
	0.17
	0.19
	0.25
	0.29
	
	
	

	
	1
	0.1
	0.15
	0.19
	0.21
	0.27
	0.31
	0.33
	
	

	
	4
	0.09
	0.18
	0.26
	0.27
	0.27
	0.29
	0.31
	0.27
	

	
	7
	0.11
	0.22
	0.32
	0.32
	0.31
	0.33
	0.33
	0.28
	0.22

	
	10
	0.07
	0.22
	0.41
	0.43
	0.4
	0.4
	0.35
	0.26
	0.21

	
	13
	0.02
	0.11
	0.35
	0.53
	0.61
	0.54
	0.35
	0.27
	0.23

	
	16
	-0.04
	0.01
	0.19
	0.54
	0.82
	0.58
	0.33
	0.28
	0.23
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	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.14
	0.19
	0.23
	0.22
	0.3
	0.46
	
	
	

	
	-5
	0.13
	0.17
	0.19
	0.2
	0.26
	0.34
	
	
	

	
	-2
	0.1
	0.17
	0.17
	0.18
	0.25
	0.32
	
	
	

	
	1
	0.08
	0.15
	0.18
	0.23
	0.26
	0.3
	0.4
	
	

	
	4
	0.09
	0.19
	0.24
	0.28
	0.29
	0.31
	0.31
	0.25
	

	
	7
	0.06
	0.26
	0.34
	0.33
	0.32
	0.31
	0.34
	0.3
	0.2

	
	10
	0.08
	0.21
	0.38
	0.4
	0.36
	0.36
	0.33
	0.28
	0.22

	
	13
	0.06
	0.13
	0.3
	0.52
	0.6
	0.56
	0.36
	0.28
	0.27

	
	16
	0
	0.01
	0.15
	0.56
	0.85
	0.67
	0.33
	0.24
	0.22
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	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.13
	0.2
	0.25
	0.24
	0.35
	0.41
	
	
	

	
	-5
	0.13
	0.17
	0.19
	0.21
	0.27
	0.36
	
	
	

	
	-2
	0.11
	0.16
	0.18
	0.2
	0.24
	0.31
	
	
	

	
	1
	0.08
	0.15
	0.2
	0.23
	0.26
	0.3
	0.3
	
	

	
	4
	0.08
	0.18
	0.27
	0.27
	0.28
	0.3
	0.31
	0.26
	

	
	7
	0.08
	0.21
	0.36
	0.36
	0.31
	0.31
	0.33
	0.29
	0.2

	
	10
	0.04
	0.21
	0.39
	0.39
	0.39
	0.36
	0.34
	0.32
	0.23

	
	13
	0.02
	0.11
	0.3
	0.48
	0.62
	0.52
	0.33
	0.33
	0.24

	
	16
	0
	-0.01
	0.14
	0.51
	0.77
	0.59
	0.3
	0.26
	0.25
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	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.12
	0.22
	0.22
	0.25
	0.32
	0.39
	
	
	

	
	-5
	0.07
	0.16
	0.2
	0.22
	0.25
	0.33
	
	
	

	
	-2
	0.09
	0.12
	0.19
	0.21
	0.23
	0.3
	
	
	

	
	1
	0.06
	0.14
	0.19
	0.22
	0.26
	0.29
	0.32
	
	

	
	4
	0.08
	0.17
	0.24
	0.27
	0.28
	0.3
	0.32
	0.27
	

	
	7
	0.05
	0.2
	0.34
	0.32
	0.32
	0.33
	0.31
	0.27
	0.2

	
	10
	0.01
	0.18
	0.39
	0.46
	0.36
	0.38
	0.36
	0.27
	0.18

	
	13
	0.04
	0.08
	0.31
	0.52
	0.62
	0.52
	0.36
	0.29
	0.26

	
	16
	0.01
	-0.02
	0.16
	0.52
	0.83
	0.65
	0.36
	0.27
	0.21






	TBS = 360

	



L
P
N

S
N
R
(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.15
	0.19
	0.22
	0.27
	0.36
	0.48
	
	
	

	
	-5
	0.09
	0.16
	0.19
	0.22
	0.27
	0.37
	
	
	

	
	-2
	0.1
	0.15
	0.19
	0.18
	0.26
	0.33
	
	
	

	
	1
	0.07
	0.15
	0.18
	0.25
	0.26
	0.31
	0.3
	
	

	
	4
	0.06
	0.16
	0.24
	0.24
	0.28
	0.29
	0.31
	0.26
	

	
	7
	0.02
	0.18
	0.37
	0.31
	0.29
	0.33
	0.31
	0.28
	0.2

	
	10
	0.01
	0.16
	0.36
	0.4
	0.38
	0.37
	0.33
	0.31
	0.24

	
	13
	0.01
	0.07
	0.28
	0.54
	0.63
	0.52
	0.34
	0.32
	0.25

	
	16
	-0.02
	0.01
	0.12
	0.52
	0.78
	0.62
	0.32
	0.23
	0.23
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	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.11
	0.21
	0.22
	0.24
	0.34
	0.44
	
	
	

	
	-5
	0.12
	0.17
	0.21
	0.21
	0.27
	0.37
	
	
	

	
	-2
	0.09
	0.13
	0.18
	0.2
	0.25
	0.32
	
	
	

	
	1
	0.07
	0.11
	0.2
	0.23
	0.27
	0.31
	0.31
	
	

	
	4
	0.06
	0.16
	0.23
	0.27
	0.29
	0.3
	0.31
	0.26
	

	
	7
	0.02
	0.17
	0.31
	0.31
	0.31
	0.32
	0.34
	0.24
	0.21

	
	10
	0.03
	0.13
	0.36
	0.42
	0.38
	0.4
	0.34
	0.28
	0.24

	
	13
	0
	0.07
	0.28
	0.49
	0.62
	0.52
	0.34
	0.28
	0.23

	
	16
	-0.01
	-0.01
	0.14
	0.49
	0.77
	0.59
	0.32
	0.26
	0.23
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	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.1
	0.21
	0.28
	0.33
	0.39
	0.56
	
	
	

	
	-5
	0.06
	0.2
	0.28
	0.3
	0.4
	0.54
	
	
	

	
	-2
	0.05
	0.19
	0.28
	0.32
	0.38
	0.49
	
	
	

	
	1
	0.02
	0.16
	0.29
	0.38
	0.44
	0.45
	0.53
	
	

	
	4
	0.05
	0.16
	0.31
	0.39
	0.45
	0.48
	0.44
	0.44
	

	
	7
	0
	0.11
	0.34
	0.45
	0.51
	0.52
	0.54
	0.45
	0.38

	
	10
	0
	0.09
	0.3
	0.49
	0.56
	0.57
	0.61
	0.49
	0.43

	
	13
	0
	0.04
	0.22
	0.49
	0.74
	0.73
	0.6
	0.52
	0.54

	
	16
	0.01
	0.01
	0.1
	0.5
	0.85
	0.75
	0.58
	0.56
	0.47



	TBS = 912
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N
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(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.06
	0.2
	0.35
	0.45
	0.5
	0.63
	
	
	

	
	-5
	0
	0.19
	0.33
	0.4
	0.5
	0.54
	
	
	

	
	-2
	0.02
	0.16
	0.32
	0.42
	0.51
	0.53
	
	
	

	
	1
	0.01
	0.12
	0.34
	0.44
	0.52
	0.59
	0.57
	
	

	
	4
	-0.01
	0.1
	0.35
	0.53
	0.6
	0.66
	0.64
	0.56
	

	
	7
	-0.02
	0.05
	0.29
	0.54
	0.68
	0.71
	0.68
	0.61
	0.52

	
	10
	-0.01
	0.05
	0.25
	0.53
	0.75
	0.82
	0.79
	0.72
	0.61

	
	13
	-0.02
	0.02
	0.17
	0.47
	0.82
	0.87
	0.84
	0.73
	0.71

	
	16
	0
	0
	0.07
	0.44
	0.87
	0.95
	0.76
	0.72
	0.69






	TBS = 1072
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(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.06
	0.17
	0.35
	0.44
	0.52
	0.6
	
	
	

	
	-5
	0.01
	0.17
	0.32
	0.39
	0.49
	0.53
	
	
	

	
	-2
	-0.01
	0.12
	0.32
	0.42
	0.49
	0.51
	
	
	

	
	1
	-0.02
	0.09
	0.32
	0.46
	0.51
	0.57
	0.59
	
	

	
	4
	0
	0.04
	0.28
	0.5
	0.57
	0.64
	0.66
	0.61
	

	
	7
	0
	0.03
	0.24
	0.53
	0.68
	0.7
	0.72
	0.64
	0.5

	
	10
	0.01
	0.02
	0.17
	0.51
	0.74
	0.82
	0.75
	0.65
	0.64

	
	13
	0
	0.03
	0.16
	0.44
	0.78
	0.93
	0.89
	0.73
	0.68

	
	16
	0.01
	-0.01
	0.07
	0.41
	0.78
	0.89
	0.79
	0.75
	0.69



	TBS = 1408
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N
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(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.01
	0.11
	0.37
	0.49
	0.62
	0.72
	0.64
	0.96
	1.71

	
	-5
	-0.02
	0.1
	0.34
	0.47
	0.59
	0.66
	
	
	

	
	-2
	0
	0.05
	0.36
	0.49
	0.61
	0.62
	
	
	

	
	1
	-0.01
	0.03
	0.3
	0.54
	0.65
	0.7
	
	
	

	
	4
	0.02
	0.02
	0.24
	0.57
	0.72
	0.8
	0.8
	
	

	
	7
	0
	0.01
	0.16
	0.52
	0.79
	0.86
	0.89
	0.81
	

	
	10
	-0.02
	0.01
	0.13
	0.45
	0.75
	0.94
	0.92
	0.88
	0.74

	
	13
	0
	0.01
	0.09
	0.42
	0.82
	1
	0.96
	0.93
	0.96

	
	16
	-0.01
	0
	0.04
	0.33
	0.77
	0.93
	0.9
	1.01
	0.96






	TBS = 1840
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S
N
R
(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.03
	0.05
	0.33
	0.58
	0.76
	0.8
	
	
	

	
	-5
	0.03
	0.02
	0.35
	0.62
	0.77
	0.85
	
	
	

	
	-2
	0
	0.03
	0.32
	0.64
	0.8
	0.91
	
	
	

	
	1
	0.02
	0.01
	0.25
	0.67
	0.86
	0.92
	1.03
	
	

	
	4
	0.01
	0
	0.15
	0.63
	0.92
	0.99
	1.06
	1
	

	
	7
	-0.01
	0.01
	0.09
	0.51
	0.98
	1.15
	1.11
	1.08
	0.97

	
	10
	-0.01
	0
	0.08
	0.41
	0.93
	1.22
	1.18
	1.16
	1.14

	
	13
	0.03
	-0.01
	0.05
	0.35
	0.79
	1.13
	1.37
	1.23
	1.18

	
	16
	-0.01
	0.01
	0
	0.28
	0.78
	1.14
	1.38
	1.42
	1.26



	
TBS = 2288

	



L
P
N

S
N
R
(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0
	0.02
	0.32
	0.63
	0.81
	0.95
	
	
	

	
	-5
	0
	0.01
	0.26
	0.63
	0.85
	0.95
	
	
	

	
	-2
	0
	0
	0.2
	0.68
	0.89
	1.03
	
	
	

	
	1
	0.02
	-0.01
	0.16
	0.63
	0.93
	1.07
	1.09
	
	

	
	4
	-0.02
	0.01
	0.08
	0.55
	0.95
	1.13
	1.15
	1.23
	

	
	7
	0
	0
	0.06
	0.43
	0.94
	1.2
	1.32
	1.24
	1.19

	
	10
	0.01
	0.01
	0.04
	0.3
	0.87
	1.3
	1.43
	1.43
	1.21

	
	13
	0.04
	0
	0.02
	0.27
	0.78
	1.21
	1.51
	1.54
	1.33

	
	16
	-0.02
	-0.01
	0.01
	0.2
	0.69
	1.16
	1.39
	1.5
	1.5






	TBS = 3040
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N

S
N
R
(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	0.01
	0.04
	0.16
	0.73
	1.01
	1.05
	
	
	

	
	-5
	0.01
	0
	0.13
	0.71
	1.05
	1.16
	
	
	

	
	-2
	-0.01
	-0.01
	0.08
	0.67
	1.04
	1.29
	
	
	

	
	1
	0
	0.01
	0.06
	0.59
	1.11
	1.31
	1.45
	
	

	
	4
	0
	-0.01
	0.02
	0.43
	1.1
	1.44
	1.63
	1.62
	

	
	7
	-0.03
	-0.01
	0
	0.3
	1.01
	1.5
	1.67
	1.68
	1.6

	
	10
	0.02
	-0.02
	0.02
	0.2
	0.78
	1.43
	1.63
	1.7
	1.74

	
	13
	-0.01
	-0.02
	0.01
	0.18
	0.64
	1.26
	1.76
	1.78
	1.89

	
	16
	0.02
	0.01
	0.01
	0.14
	0.56
	1.11
	1.54
	1.83
	1.88



	TBS = 3704

	



L
P
N

S
N
R
(dB)
	Macro SNR(dB)

	
	
	-8
	-5
	-2
	1
	4
	7
	10
	13
	16

	
	-8
	-0.01
	0.01
	0.1
	0.66
	1.13
	1.16
	
	
	

	
	-5
	-0.01
	-0.02
	0.06
	0.7
	1.14
	1.31
	
	
	

	
	-2
	0
	0
	0.02
	0.61
	1.17
	1.45
	
	
	

	
	1
	-0.03
	-0.01
	0.03
	0.43
	1.15
	1.55
	1.65
	
	

	
	4
	-0.01
	0.01
	0.02
	0.3
	1.1
	1.54
	1.74
	1.76
	

	
	7
	0.02
	0
	-0.02
	0.18
	0.87
	1.56
	1.72
	1.85
	1.79

	
	10
	0
	0.01
	0
	0.14
	0.7
	1.41
	1.93
	2.04
	1.92

	
	13
	-0.01
	0
	0.01
	0.09
	0.52
	1.28
	1.86
	2.08
	2.13

	
	16
	-0.02
	0.01
	0
	0.07
	0.47
	1.07
	1.66
	2.17
	2.34
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	-8
	-0.01
	0.02
	0.01
	0.51
	1.18
	1.47
	
	
	

	
	-5
	-0.01
	0.01
	0
	0.48
	1.28
	1.56
	
	
	

	
	-2
	-0.02
	0
	0.01
	0.39
	1.27
	1.6
	
	
	

	
	1
	-0.02
	0
	-0.01
	0.24
	1.16
	1.62
	1.86
	
	

	
	4
	-0.02
	0.01
	0.01
	0.11
	0.93
	1.74
	2.09
	2.1
	

	
	7
	-0.04
	0.02
	-0.01
	0.05
	0.65
	1.57
	2.03
	2.28
	2.4

	
	10
	0
	-0.01
	0.01
	0.04
	0.48
	1.28
	2.04
	2.49
	2.44

	
	13
	0.03
	-0.03
	-0.02
	0.03
	0.39
	1.07
	1.91
	2.37
	2.26

	
	16
	0.01
	-0.01
	-0.01
	0
	0.32
	0.95
	1.73
	2.28
	2.48
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	-5
	-2
	1
	4
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	10
	13
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	-8
	-0.01
	0.06
	0.01
	0.27
	1.1
	1.54
	
	
	

	
	-5
	0
	-0.02
	0
	0.23
	1.08
	1.62
	
	
	

	
	-2
	-0.02
	-0.02
	0
	0.19
	1.1
	1.65
	
	
	

	
	1
	0
	0.01
	0.02
	0.09
	0.93
	1.71
	1.95
	
	

	
	4
	0
	0
	0
	0.04
	0.65
	1.6
	2.14
	2.19
	

	
	7
	0.01
	-0.01
	0
	0.01
	0.41
	1.35
	2.02
	2.21
	2.19

	
	10
	0.01
	-0.01
	0
	0.01
	0.32
	1.06
	1.96
	2.22
	2.52

	
	13
	0.01
	0.02
	0
	0.02
	0.25
	0.87
	1.68
	2.26
	2.46

	
	16
	0.03
	0
	0
	-0.01
	0.22
	0.75
	1.43
	2.11
	2.46
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	0.11
	0.95
	1.37
	
	
	

	
	-5
	0.02
	0
	-0.02
	0.07
	0.9
	1.62
	
	
	

	
	-2
	0.01
	0
	0
	0.03
	0.82
	1.58
	
	
	

	
	1
	0.01
	0
	0
	0
	0.6
	1.6
	1.92
	
	

	
	4
	0
	-0.02
	0
	0
	0.35
	1.38
	1.96
	2.15
	

	
	7
	-0.02
	0.01
	0.01
	-0.02
	0.25
	1.02
	1.94
	2.22
	2.2

	
	10
	0
	0
	0
	0
	0.14
	0.8
	1.74
	2.28
	2.36

	
	13
	0
	-0.01
	0.01
	-0.01
	0.13
	0.63
	1.47
	2.19
	2.56

	
	16
	-0.01
	-0.01
	0
	0.01
	0.11
	0.55
	1.27
	1.89
	2.4
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	1.29
	
	
	

	
	-5
	0.01
	0
	-0.01
	0.02
	0.55
	1.41
	
	
	

	
	-2
	-0.03
	0
	-0.02
	-0.01
	0.45
	1.47
	
	
	

	
	1
	-0.03
	0
	-0.01
	0
	0.28
	1.29
	1.98
	
	

	
	4
	-0.02
	0
	-0.01
	0.01
	0.14
	1.01
	1.99
	2.12
	

	
	7
	0.03
	0
	-0.01
	0
	0.09
	0.66
	1.7
	2.09
	2.25

	
	10
	0.02
	0.01
	0.01
	-0.01
	0.05
	0.47
	1.4
	2.02
	2.47

	
	13
	-0.01
	0
	0.02
	-0.01
	0.04
	0.43
	1.19
	1.77
	2.4

	
	16
	-0.01
	-0.01
	-0.02
	0
	0.03
	0.34
	0.96
	1.64
	2.19
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	1.37
	
	
	

	
	-5
	-0.02
	0
	0.02
	-0.01
	0.3
	1.35
	
	
	

	
	-2
	-0.01
	0
	0
	0
	0.19
	1.34
	
	
	

	
	1
	0
	-0.01
	0.01
	0.01
	0.11
	1.02
	1.71
	
	

	
	4
	-0.02
	-0.02
	0.01
	-0.01
	0.09
	0.73
	1.74
	2.09
	

	
	7
	-0.01
	-0.01
	0.01
	0
	0.01
	0.48
	1.45
	2.06
	2.18

	
	10
	0
	0
	0
	-0.02
	0.04
	0.34
	1.1
	1.84
	2.2

	
	13
	0.04
	0
	0.01
	0
	0.03
	0.3
	0.88
	1.59
	2.17

	
	16
	0
	-0.01
	0
	0.01
	0.01
	0.22
	0.74
	1.33
	1.95
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	-5
	0
	0.01
	-0.01
	0.01
	0.03
	0.79
	
	
	

	
	-2
	-0.02
	0.01
	-0.01
	0
	-0.02
	0.65
	
	
	

	
	1
	0
	0.01
	0.01
	0.02
	0.01
	0.46
	1.46
	
	

	
	4
	0.01
	0.01
	0
	0.01
	0.01
	0.25
	1.32
	1.97
	

	
	7
	-0.01
	-0.01
	0.01
	-0.01
	0.01
	0.14
	0.98
	1.86
	2.19

	
	10
	0
	0
	-0.01
	-0.01
	0.01
	0.12
	0.66
	1.43
	2.12

	
	13
	-0.01
	0.01
	0.01
	-0.01
	-0.01
	0.1
	0.58
	1.17
	1.87

	
	16
	0.01
	-0.01
	-0.02
	0
	0
	0.06
	0.43
	1.01
	1.59
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	0.01
	0.51
	
	
	

	
	-5
	-0.02
	0.01
	-0.01
	0.01
	0.01
	0.43
	
	
	

	
	-2
	-0.01
	0.01
	0
	-0.01
	-0.01
	0.27
	
	
	

	
	1
	0.03
	0
	0
	0.01
	-0.02
	0.21
	1.15
	
	

	
	4
	0
	0.01
	0
	0
	0.01
	0.12
	1.13
	1.95
	

	
	7
	-0.01
	0
	0
	-0.01
	-0.01
	0.08
	0.72
	1.76
	2.15

	
	10
	0.03
	0
	-0.01
	-0.01
	-0.02
	0.06
	0.51
	1.26
	2.05

	
	13
	0
	0.01
	0.01
	0.03
	-0.01
	0.04
	0.45
	1.09
	1.78

	
	16
	0
	0
	-0.02
	0
	0.01
	0.02
	0.33
	0.9
	1.42
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	-0.02
	0.02
	-0.01
	0.02
	0.01
	0.07
	
	
	

	
	-5
	0.01
	0.01
	0
	0
	-0.04
	-0.01
	
	
	

	
	-2
	0.01
	-0.01
	0
	-0.02
	-0.01
	-0.04
	
	
	

	
	1
	0.03
	0
	0
	-0.01
	0.01
	0.03
	0.68
	
	

	
	4
	0.01
	0
	0
	0
	0.01
	0.02
	0.44
	1.5
	

	
	7
	-0.02
	-0.01
	0
	-0.01
	-0.02
	0.01
	0.28
	0.99
	1.98

	
	10
	-0.02
	0
	0
	0.01
	-0.01
	0.02
	0.2
	0.74
	1.69

	
	13
	0.01
	0
	-0.01
	0
	0.01
	-0.01
	0.15
	0.6
	1.25

	
	16
	0.03
	0
	-0.01
	-0.01
	-0.01
	0.02
	0.09
	0.5
	1.02
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	0.05
	0.09
	
	
	

	
	-5
	0
	0
	0
	-0.02
	-0.02
	0.05
	
	
	

	
	-2
	-0.02
	0
	-0.02
	-0.02
	0
	0.01
	
	
	

	
	1
	-0.02
	0.02
	0.01
	0
	0.03
	0.01
	0.53
	
	

	
	4
	-0.01
	0
	-0.01
	0.02
	0
	-0.01
	0.3
	1.24
	

	
	7
	0
	0.02
	-0.01
	0
	0
	0
	0.18
	0.87
	1.78

	
	10
	-0.01
	0.02
	-0.01
	0
	0
	0
	0.14
	0.72
	1.44

	
	13
	-0.02
	0.01
	0
	0.01
	-0.02
	0
	0.14
	0.52
	1.03

	
	16
	-0.01
	-0.02
	-0.01
	-0.02
	0
	-0.01
	0.06
	0.41
	0.93
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	-5
	-2
	1
	4
	7
	10
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	16

	
	-8
	0.03
	0.02
	0.03
	-0.02
	0
	-0.05
	
	
	

	
	-5
	0
	0
	-0.01
	0
	0
	-0.12
	
	
	

	
	-2
	-0.04
	0.01
	-0.02
	-0.01
	-0.01
	-0.1
	
	
	

	
	1
	-0.02
	0
	0.02
	0
	0.01
	-0.02
	-0.07
	
	

	
	4
	0
	-0.01
	0.01
	-0.01
	-0.02
	0
	0.11
	0.68
	

	
	7
	-0.03
	0.01
	0
	-0.01
	-0.01
	-0.01
	0.08
	0.49
	1.5

	
	10
	-0.02
	0.01
	0
	0
	0
	0
	0.05
	0.35
	0.94

	
	13
	-0.02
	0
	0.01
	0.02
	0
	-0.01
	0.04
	0.27
	0.83

	
	16
	-0.01
	0
	0
	-0.01
	-0.01
	0.01
	-0.01
	0.24
	0.69
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	-8
	0.04
	-0.01
	0.02
	0
	0
	-0.09
	
	
	

	
	-5
	0
	0.01
	-0.01
	0
	-0.02
	-0.15
	
	
	

	
	-2
	-0.02
	0.01
	-0.02
	-0.01
	-0.02
	-0.05
	
	
	

	
	1
	0.03
	0
	0
	0.01
	-0.01
	-0.04
	0.01
	
	

	
	4
	0
	0.01
	-0.01
	0
	-0.01
	0
	0.02
	0.39
	

	
	7
	-0.03
	-0.01
	0
	-0.02
	0
	0.02
	0.01
	0.23
	0.99

	
	10
	-0.02
	0
	0.01
	0.01
	0
	-0.01
	0.02
	0.14
	0.62

	
	13
	0
	0
	0.02
	0
	0
	0
	0.02
	0.14
	0.59

	
	16
	0.01
	0.01
	0.01
	0
	0
	0
	0
	0.12
	0.45
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	-5
	0
	0.01
	-0.02
	0
	-0.02
	-0.14
	
	
	

	
	-2
	-0.01
	-0.02
	-0.02
	0.02
	-0.02
	-0.11
	
	
	

	
	1
	0
	0
	0
	0.01
	0
	-0.01
	-0.2
	
	

	
	4
	-0.02
	0.01
	0.02
	0.01
	-0.01
	0
	0
	0.01
	

	
	7
	-0.01
	-0.01
	0
	0
	0
	0
	0
	-0.01
	0.31

	
	10
	-0.02
	0.01
	0
	-0.01
	0
	0.01
	0
	0.03
	0.12

	
	13
	0.01
	0.01
	-0.01
	0.01
	-0.01
	0.02
	0.01
	0
	0.16

	
	16
	-0.01
	0.02
	-0.02
	0
	-0.01
	0
	0
	0.01
	0.13
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	-0.01
	0
	0
	-0.01
	-0.01
	-0.2
	
	
	

	
	-2
	-0.01
	-0.01
	-0.01
	0
	-0.01
	-0.23
	
	
	

	
	1
	-0.01
	0.01
	0.01
	0
	0
	-0.07
	-0.34
	
	

	
	4
	-0.02
	0.01
	-0.01
	0.01
	0.01
	-0.01
	-0.01
	-0.05
	

	
	7
	0.01
	0
	-0.01
	-0.02
	-0.01
	-0.01
	-0.01
	0
	0.03

	
	10
	0.01
	0
	-0.01
	-0.01
	0.01
	0
	-0.01
	-0.02
	0.02

	
	13
	0.03
	-0.01
	0.02
	-0.02
	0.01
	-0.01
	-0.03
	0.04
	0.04

	
	16
	0
	-0.02
	-0.01
	-0.01
	0.01
	-0.01
	0.02
	-0.01
	0.02
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	0.01
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	-0.2
	
	
	

	
	-2
	-0.02
	-0.01
	-0.02
	-0.01
	-0.01
	-0.24
	
	
	

	
	1
	-0.01
	0.01
	-0.01
	0
	0.01
	-0.07
	-0.47
	
	

	
	4
	0.01
	0
	-0.01
	0.01
	0
	0.01
	-0.02
	-0.03
	

	
	7
	-0.06
	0
	0
	0.01
	0.02
	-0.01
	0.01
	0.01
	0.02

	
	10
	0
	-0.01
	-0.01
	0.02
	-0.01
	0.01
	-0.02
	0.02
	0

	
	13
	0.01
	0
	0.02
	0.02
	0.01
	-0.01
	0.01
	0.03
	0

	
	16
	-0.02
	-0.01
	-0.01
	-0.01
	0
	0.01
	0.01
	-0.01
	-0.03
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	-0.02
	0.02
	-0.07
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	4
	0
	-0.01
	0
	0.01
	0.01
	0
	-0.02
	0
	

	
	7
	0
	0
	0
	-0.02
	0.01
	0
	-0.02
	-0.01
	0.01
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	-0.02
	0.01
	0
	-0.02
	0.01
	0.01
	-0.01
	0
	-0.01

	
	13
	0
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	0
	0.02
	0
	0
	0.01
	0
	-0.03
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	0.02
	-0.01
	-0.01
	-0.01
	0
	0.01
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