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1. Introduction

A 5-bits feedback scheme was originally proposed in [8] and then in [1] with an aim to finalize the definition of downlink channel quality report. The proposal has been included in [3, Sec 8.2.2.2] for approval. However, there have been concerns in [2, 9, 10, 11] about this feedback scheme as a whole as well as about the way power offsets are defined in the measurement report lists in particular. So far, there has been no study to verify the performance of this scheme. 

In this paper, we investigate by performing simulation evaluation of the proposed scheme in [8] (named as TFRC_WP) and some alternative schemes (named as TFRC_FP and TFRC_CS) that do not report power offsets associated with TFRCs higher than TFRC11 (see note 1) to see whether it is necessary to include this information in the uplink signaling. 

For reader’s convenience we put a list of new abbreviation as below: 

Abbreviations 

CQ

Channel Quality

DL

Downlink

MRL

Measurement Report List

NPE

Normalized Power Efficiency

Pcode

Default power (Ec/Ior) of one code HS-DSCH set by Node-B

PO

Power Offset

TFRC 

Transport Format and Resource Combination

TFRC_WP
DL CQ reporting scheme contains TFRC and power offsets

TFRC_FP
DL CQ reporting scheme contains TFRC. A fixed power offset is used

TFRC_CS
Conservative DL CQ reporting scheme contains TFRC

G

Geometry or Ior/Ioc

2. Discussion

We start with a summary on the feedback scheme proposed in [8], which we will refer to as TFRC_WP (TFRC with PO). Basically, we assume that only one UE is active (if there are more than one UE, then 80% of total cell power and 15 codes should be shared). It is assumed in [8] that UE can support maximum 5 codes (it can be 10 or 15). Thus maximum power per code is 16% (80%/5) or -8dB(Ec/Ior). Node-B will set a margin of 3dB below that maximum level to accommodate the reported PO. Therefore maximum default power per code (Pcode) is -11dB. Setting lower Pcode will cause UE to report lower TFRC and hence wasting the available capacity. If G is very high, UE will report highest TFRC value (TFRC6) with minimum PO of -4dB [1] corresponding to min power per code of –15dB (3%). If G is very low, UE will report lowest TFRC value (TFRC1) with maximum PO of 10dB, which indicates that only one code with full power of 80% can be used. Similarly, if TFRC1 with PO of 7dB, 5dB, or 4dB are reported, then 2, 3, or 4 codes can be used. Since simulation in [12, Sec A2] shows that multiple number of codes requires multiple of power to achieve the same BLER given that the same MCS is used. Note that in this case, the TFRC used is not TFRC1 any more because TFRC1 corresponds to 5 codes. A UE with 15 codes can have maximum Pcode of -15dB and thus maximum PO should be 14dB (not 12dB as currently proposed in [8]) to guarantee granularity down to one code. The presence of negative PO in MRL can be unnecessary [4, page19] since this case rarely happens, and ACK can be used to reduce the power per code if UE consecutively reports the highest TFRC value (TFRC6). It is proposed in [8] that only a few number of BLERthreshold and only one MRL table should be defined for all UE and all channel conditions to minimize the complexity. However this kind of simplification needs verifications.

Meanwhile the existence of POs associated with lowest TFRC value (TFRC1) is understandable (i.e. it assists Node-B to select TFRCs lower than TFRC1), the introduction of PO with 1dB resolution between the TFRCs raises the following concerns:

1. PO may depend on UE implementations and possibly channel conditions [9]. Simulations in [5] have shown variety of this dependence (UE with/without STTD, channel cases, UE speeds). It is also shown in [6] that MPIC receiver may have different PO for different geometry (Figure 3) and for different BLERthreshold (Figure 2). Thus, there would be a number of MRL tables that need to be stored or informed to Node-B. It might lead to very complex testing as well.

2. It is shown in [11, Table 1] that even with current single TFRC_WP scheme, the number of test cases is potentially large. 

One of the very first ideas of AMC (a link adaptation method) is to maximize throughput of a UE meanwhile reducing the interference variation by changing MCS instead of varying transmit power frequently [12, Sec 5]. Furthermore, HARQ is used in combination with AMC to compensate the effect of DL quality measurement error and provide granularity in data rate between limited number of MCS [12, Sec 5.1]. However, from the proposal in [1], it can be understood that power control may be employed for HS-DSCH with control step up to 3dB. If reporting cycle is short (say once per TTI), it is somewhat similar to closed loop power control. For longer reporting cycle, it is like an open loop power control.   

So far, most of the existing proposals assume a fixed power allocation for HS-DSCH and use throughput as performance metric to compare different MCS (now TFRC) selection schemes. In order to compare with a scheme like TFRC_WP, where power is changing dynamically, both BLER and throughput cannot be used as performance metrics. It is because, a conservative UE may select low TFRC (even with PO=0dB) to get very small BLER and an aggressive UE may choose high TFRC with a fixed high PO of 3dB to get high throughput [10]. Therefore, in this paper we recommend a new performance metric called power efficiency
 (see note 1) as the ratio between throughput and mean power consumed by a UE. One may expect that using variable PO in TFRC_WP could maximize the power efficiency (an aggressive UE with a fixed PO of 3dB may have higher throughput but power could be wasted) while preventing a UE from becoming conservative. However, this may not be the case in practice because PO is as error prone as DL CQ measurement, which may have error distribution with standard deviation from 1dB to 3dB [12, Sec 6.8.2.1] (there is always quantization error due to 1dB PO round off as well). While it is well known that the benefit of having power control applied in non-HSDPA data channels comes from the fact that dynamic range of transmitted power is much larger than the error of power control command. The dynamic range of transmitted power (3dB) in case of TFRC_WP is just comparable to the deviation of error in DL CQ report. Notably, because of error in DL CQ report, study in [12, Sec 6.7.1] shows that using 4MCSs instead of 7MCSs results in negligible throughput loss of 2%.   

It was suggested in [17] and [10] that due to unreliable DL CQ report, adaptive threshold methods (for example those proposed in [14] and [15]) should be used to refine the resource allocation for HS-DSCH. However, in these methods, thresholds and distances between them are floating to reflect channel condition and performance of the receiver. So it is unclear how TFRC_WP can coexist with these methods.  

3. Proposal

We propose to use simulation under some realistic assumptions like there is error in DL CQ measurement and feedback delay, to compare the performances of TFRC_WP and two other schemes that do not report non zero PO associated with TFRCs higher than TFRC1. As it has been mentioned in the discussion section, power efficiency will be used as performance measure to verify the optimality of TFRC_WP.

Basic algorithms of the schemes are following:

TFRC_WP: 

UE: 

maps measured SIR
 (see note 2) to a TFRC and a PO (as in [8])

sends report to Node B

Node B: 

if reported TFRC is higher than TFRC1 

uses the TFRC  

set power per code to Pcode + PO


else

selects a TFRC lower or equal to TFRC1 as described in Section 2

set power per code to Pcode + PO

TFRC_FP: 

UE: 

if  measured SIR is larger than TFRC1



maps measured SIR to a TFRC (as in [8])

else

maps measured SIR to TFRC1 and a PO (as in [8])



sends report to Node B

Node B: 

if reported TFRC is higher than TFRC1 

uses the TFRC 

set power per code to Pcode + a fixed power offset



else

uses TFRC lower or equal to TFRC1 as described in Section 2, and set  power per code to Pcode + PO

TFRC_CS: 

UE: 

if  measured SIR is larger than TFRC1

maps measured SIR to a highest TFRC 

that smaller than measured SIR 

else

maps measured SIR to TFRC1 and a PO (as in [8])



sends report to Node B

Node B: 

if reported TFRC is higher than TFRC1 

uses the TFRC 

set power per code to Pcode 



else

uses TFRC lower or equal to TFRC1 as described in Section 2, and set  power per code to Pcode + PO

The motivation for introducing TFRC_FP is following. Firstly, we note that PO associated with TFRCs higher than TFRC1 in TFRC_WP scheme is a random variable in {0,1,2,3} with mean value: 

POmean= ((0+1+2+3)*2+(0+1+2)*3)/17=1.235dB. 

Secondly, because TFRC_WP scheme relies on erroneous POs, it would be interesting to see how much throughput gain this scheme can achieve over TFRC_FP scheme, which does not require exact knowledge of POs but their average (TFRC_FP uses a fixed offset equal to POmean).   

There is system level simulation in [13, Fig1] showing that recommended MCS with High/Mid/Low indicators
 scheme has some performance gain over the recommended MCS only scheme. However, it is not clear that the SIR measurement in simulation is ideal or not. Also, throughput is used in comparison and it may be unfair for recommended MCS only scheme.   

4. Simulation study 

Summary of key parameters of simulation is given in Table A1 of Annex A.

In the remainder of this paper, unless it is stated clearly, we use PO to indicate the power offset value associated with a TFRC higher than TFRC1 in the MRL table in [1]. 

4.1 Simulation setup 

Simulations use algorithms of TFRC_WP, TFRC_FP and TFRC_CS as described in Section 3. 

We follow the same approach of “dynamic system level simulation” in [12, Annex B] to generate the simulation results i.e. BLER curves of [1] is used to decide whether a TTI is successfully transmitted or not. For our convenience, we reproduce the curve with 0.5dB precision grid as in Figure A1 of Annex A. Linear interpolation is used to determine intermediate values. 

One path Rayleigh fast fading 3 kmph channel is used to simulate the varying channel condition (varying instantaneous SIR) as well as error in DL CQ report due to the feedback delay. Though, the MRL table and curves in [1] are generated based on ITU channel models, the MRL table has been assumed in [1] to be common for other channel models and conditions (the curves may have different inclination but the distances between them remain the same at interested BLERthreshold). 

We assume that SIR measurement is corrupted by AWGN with variance from 0 to 1dB as in [12, Sec 6.7.3.5] and SIR feedback delay is 1,2,3 TTIs [12, Sec A.4.4]. BLERthreshold is set to 10% as in [1] and Pcode is set to -11dB (as discussed in Section 2). We also assume that the feedback cycle is 1TTI as it is well reasoned in [7]. Furthermore, if longer feedback cycle is used then some mechanisms such as TPC command could be used to compensate for the delay and in that case, the usefulness of a single erroneous PO report would diminish. 

Because the behaviors of all schemes are exactly the same for the SIR region below TFRC1 and above TFRC6, only statistics corresponding to measured SIR between TFRC1 and TFRC6 are taken into account. Results are obtained with 100000 TTIs and G is chosen so that each TFRC is selected more than 10000 times. Note that for TFRC_WP and TFRC_FP only TFRC2, TFRC3, ..., TFRC6 and for TFRC_CS only TFRC1, TFRC2, ..., TFRC5 are selected. The power efficiency is computed as throughput per average power unit in percentage (not in dB) consumed by a scheme.         

The normalized power efficiency (NPE) that we use in the results is defined as the ratio between power efficiency and the maximum power efficiency obtained by TFRC_WP under the condition that there is no noise in SIR estimation, no PO quantization and no delay in the feedback.  

 4.2 Simulation results 

NPE performances of TFRC_WP and TFRC_FP for different cases are presented in Figure 1 together with some examples of p.d.f. of actual instantaneous SIR when TFRC3 is applied at the UE. Table 1 summaries the results of TFRC_WP, TFRC_FP and TFRC_CS for the typical condition, where feedback delay is 2 TTIs and SIR measurment error variance is 0.5dB. Ideal TFRC_WP (noise free SIR estimation, no PO quantization and no feedback delay) is also included in Table 1 for comparison.  
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Figure 1

NPE of TFRC_WP and TFRC_FP for different cases and

p.d.f. of actual instantaneous SIR when TFRC3 is selected

Table 1: Simulation results for SIR error variance=0.5dB, feedback delay=2TTIs

Ideal TFRC_WP
TFRC_WP
TFRC_FP
TFRC_CS

TFRC1
0
0
0
16908

TFRC2
16742
16908
16908
27221

TFRC3
27018
27221
27221
21713

TFRC4
21856
21713
21713
20142

TFRC5
20175
20142
20142
14016

TFRC6
14209
14016
14016
0

Throughput (bits/sec)
2.09E+06
1.72E+06
1.74E+06
1.58E+06

BLER (%)
10.1
25.9
26.3
7.9

Mean PO (dB)
1.19
1.19
1.235
0.0

NPE (%)
100.0
82.4
81.2
99.0

4.3 Analysis of simulation results 

From Table 1 we can see that under ideal condition, TFRC_WP achieves BLERthreshold = 10%. The mean power consumed by TFRC_WP is slightly lower than POmean= 1.235dB.

From Figure 1a and 1c we can see that SIR measurement error and feedback delay considerably degrade the performance of both TFRC_WP and TFRC_FP. If error in SIR estimation is small, then actual SIR is more concentrated around the selected TFRC3 in case of TFRC_WP than in case of TFRC_FP (see Figure 1e). In other words, the probability that TFRC_FP overestimate or underestimate the actual SIR is higher than TFRC_WP does. From the BLER curve in Figure A1 we can see that while overestimate result in higher BLER, underestimate waste the power to achieve little BLER gain. Therefore the performance of TFRC_WP is better than that of TFRC_FP (see Figure 1a). Similarly, if feedback delay is small, then the performance of TFRC_WP is better than that of TFRC_FP (see Figure 1d and 1c). However, if error in the DL CQ report is large (due to large SIR error variance and/or large feedback delay), the distributions (p.d.f) of actual SIR around selected TFRC3 in both TFRC_WP and TFRC_FP cases are almost overlapped (see Figure 1f). That is why performances of both schemes are almost the same (see Figure 1a).

From Figure 1b, the performance of the TFRC_FP is peaked at fixed PO=1.5dB and is higher than TFRC_WP. It is due to the fact that erroneous PO reporting cannot optimally reduce the transmitted power.  

From Table 1, throughput performance of TFRC_FP is higher than TFRC_WP but the mean consumed power is also higher. The throughputs of aggressive schemes like TFRC_WP and TFRC_FP are higher than TFRC_CS at the expense of higher power. However the NPE and BLER performance of TFRC_CS are much better (BLER < BLERthreshold).  

5. Conclusion 

We have shown by simulation that under reasonable assumptions

· Feedback delay is 2 TTIs,

· Quantisation noise effect,

· SIR measurement error with variance of 0.5dB

TFRC_WP does not have any advantages over other schemes that do not report PO in terms of either throughput or NPE performance.

Therefore, we recommend the following 2 approaches and would like RAN1 HSDPA expert to consider:

1. Approach 1: Removing of the current TFRC_WP reporting approach and replacing it by simpler reporting approach for example SNR report.

2. Approach 2: If a scheme proposed in [8] were still to be used, then we should consider the removal of PO associated with TFRCs higher than TFRC1. Doing so could bring the following benefit:

· There would be a single MRL table (with 12 report values less) without any concerns related to the different UE implementation, channel conditions and BLERthreshold. 
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Annex A

Table A1: Key parameters of simulation
Parameters
Values
Comment

maximum power for HS-DSCH codes
80% (-1dB)
some companies assume 70%

Number of UEs
1


Max number of HS-DSCH codes supported by UE
5
can be 10 or 15

Pcode
 – 11dB
 

TFRC1,TFRC2,...,TFRC6

and associated POs
As defined in Table 4 of [1]


BLERthreshold
10%


MRL table
As defined in Table 7 of [1]


Channel model
3kmph one path Rayleigh


Report cycle 
1TTI


SIR measurement  
Ideal measurement is corrupted by AWGN with variance from 0dB to 1dB


feedback delay
1, 2 or 3TTI
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1 Note 1: There are TFRC1, TFRC2,...,TFRC6 and associated POs in Table 2 of [8]


� Note 1: The unit of power efficiency can be bits/sec/Watt for example.


� Note 2: By SIR we mean Es/No


� The role of indicators is not explained in [13] though we expect that they are similar to PO here. 
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		-11		0.1		4		-1.1		0.1920814617		0.2

		-10		0.1		4		-1		0.1933461415		0.2

		-9		0.1		4		-0.9		0.1944975491		0.2

		-8		0.1		4		-0.8		0.1955335668		0.2

		-7		0.1		4		-0.7		0.196452282		0.2

		-6		0.1		4		-0.6		0.1972519927		0.2

		-5		0.1		4		-0.5		0.1979312131		0.2

		-4		0.1		4		-0.4		0.1984886782		0.2

		-3		0.1		4		-0.3		0.1989233475		0.2

		-2		0.1		4		-0.2		0.1992344081		0.2

		-1		0.1		4		-0.1		0.199421278		0.2

		0		0.1		4		0		0.1994836069		0.2

		1		0.1		4		0.1		0.199421278		0.2

		2		0.1		4		0.2		0.1992344081		0.2

		3		0.1		4		0.3		0.1989233475		0.2

		4		0.1		4		0.4		0.1984886782		0.2

		5		0.1		4		0.5		0.1979312131		0.2

		6		0.1		4		0.6		0.1972519927		0.2

		7		0.1		4		0.7		0.196452282		0.2

		8		0.1		4		0.8		0.1955335668		0.2

		9		0.1		4		0.9		0.1944975491		0.2

		10		0.1		4		1		0.1933461415		0.2

		11		0.1		4		1.1		0.1920814617		0.2

		12		0.1		4		1.2		0.1907058258		0.2

		13		0.1		4		1.3		0.1892217413		0.2

		14		0.1		4		1.4		0.1876318995		0.2

		15		0.1		4		1.5		0.1859391671		0.2

		16		0.1		4		1.6		0.1841465783		0.2

		17		0.1		4		1.7		0.182257325		0.2

		18		0.1		4		1.8		0.1802747474		0.2

		19		0.1		4		1.9		0.178202325		0.2

		20		0.1		4		2		0.1760436652		0.2

		21		0.1		4		2.1		0.1738024939		0.2

		22		0.1		4		2.2		0.1714826443		0.2

		23		0.1		4		2.3		0.1690880461		0.2

		24		0.1		4		2.4		0.1666227145		0.2

		25		0.1		4		2.5		0.1640907391		0.2

		26		0.1		4		2.6		0.1614962725		0

		27		0.1		4		2.7		0.1588435192		0

		28		0.1		4		2.8		0.1561367244		0

		29		0.1		4		2.9		0.1533801625		0

		30		0.1		4		3		0.1505781264		0

		31		0.1		4		3.1		0.1477349163		0

		32		0.1		4		3.2		0.144854829		0

		33		0.1		4		3.3		0.1419421474		0

		34		0.1		4		3.4		0.1390011299		0

		35		0.1		4		3.5		0.1360360007		0

		36		0.1		4		3.6		0.1330509399		0

		37		0.1		4		3.7		0.1300500741		0

		38		0.1		4		3.8		0.1270374674		0

		39		0.1		4		3.9		0.1240171127		0

		40		0.1		4		4		0.1209929237		0

								sum area		1.3775131962		1.02

		1

		2		3.0

		3		4.8

		4		6.0

		5		7.0

		6		7.8

		7		8.5

		8		9.0

		9		9.5		1.2		-9.8		0.1047128548		4.7120784662		1.82E+06		386241.445902003

		10		10.0

		11		10.4

		12		10.8

		13		11.1

		14		11.5

		15		11.8
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Sheet8

		100000items, bler threshold=1%

		sir var		def_por		delay						sir var

								wp		wo				wp		wo

		0		1.235		2		4.3699		4.2103		0		0.9187410647		0.8851862753

		0.5		1.235		2		4.1017		4.0191		0.5		0.8623538811		0.8449878059

		1		1.235		2		3.9072		3.8647		1		0.8214616096		0.8125262804

		sir var		def_por		delay						def_por

								wp		wo				wp		wo

		0.5		0.75		2		4.1017		3.976		0.75		0.8623538811		0.8359263308

		0.5		1		2		4.1017		4.0294		1		0.8623538811		0.8471533092

		0.5		1.235		2		4.1017		4.0191		1.235		0.8623538811		0.8449878059

		0.5		1.5		2		4.1017		3.9667		1.5		0.8623538811		0.8339710706

		0.5		1.75		2		4.1017		3.8722		1.75		0.8623538811		0.8141031032

		sir var		def_por		delay						delay

								wp		wo				wp		wo

		0.5		1.235		1		4.2837		4.148		1		0.9006181145		0.8720881339

		0.5		1.235		2		4.1017		4.0191		2		0.8623538811		0.8449878059

		0.5		1.235		3		3.8862		3.8547		3		0.8170465058		0.81042385
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		100000items, bler threshold=10%

		sir var		def_por		delay						sir var

								wp		wo				TFRC_WP		TFRC_FP

		0		1.235		2		3.9359		3.8508		0		0.8832611476		0.8641637306

		0.5		1.235		2		3.6651		3.6549		0.5		0.8224905186		0.8202015215

		1		1.235		2		3.4991		3.5167		1		0.7852382128		0.7891878549

		sir var		def_por		delay						def_por

								wp		wo				TFRC_WP		TFRC_FP

		0.5		1		2		3.6651		3.5698		1		0.8224905186		0.8011041045

		0.5		1.235		2		3.6651		3.6549		1.235		0.8224905186		0.8202015215

		0.5		1.5		2		3.6651		3.7028		1.5		0.8224905186		0.8309508314

		0.5		1.75				3.6651		3.6915		1.75		0.8224905186		0.8284149817

		0.5		2				3.6651		3.6388		2		0.8224905186		0.8165884967

		sir var		def_por		delay						delay

								wp		wo				TFRC_WP		TFRC_FP

		0.5		1.235		1		3.8431		3.7739		1		0.8624357622		0.8469064877

		0.5		1.235		2		3.6651		3.6549		2		0.8224905186		0.8202015215

		0.5		1.235		3		3.4772		3.4713019		3		0.7803236014		0.779
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				t1		t2		t3		t4		t5		t6

		-5		1

		-4.5		0.9204

		-4		0.8299

		-3.5		0.6353

		-3		0.4036

		-2.5		0.1000

		-2		0.0102		1

		-1.5		0.0010		0.9204

		-1		0.0001		0.8299

		-0.5				0.6353

		0				0.4036

		0.5				0.1000

		1				0.0102		1

		1.5				0.0010		0.9397

		2				0.0001		0.8650

		2.5						0.7194

		3						0.4036		1

		3.5						0.1000		0.9397

		4						0.0102		0.8650

		4.5						0.0010		0.7194

		5						0.0001		0.4036		1

		5.5								0.1000		0.9397

		6								0.0102		0.8650

		6.5								0.0010		0.7194

		7								0.0001		0.4036		1

		7.5										0.1000		0.9397

		8										0.0102		0.8650

		8.5										0.0010		0.7194

		9										0.0001		0.4036

		9.5												0.1000

		10												0.0102

		10.5												0.0010

		11												0.0001
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		100000 items, fade_offset=5dB

		21137/17457/24334/16242/12465/8372								WP								WO

		sir var		sir rounded		def_POR		bits/sec (e6)		BLER		mean P(dB)		efficiency		bits/sec (e6)		BLER		mean P(dB)		efficiency

		0		no		1.235		1.8207		0.01		1.9293		3.26661		1.6999		0.0742		2.0232		2.9846		active2

		0		yes		1.235		1.7678		0.03717		1.9746		3.13888		1.6945		0.0801		2.0194		2.9779		active3

		1		yes		1.235		1.5964		0.12488		2.0863		2.76263		1.5601		0.1509		2.0998		2.6913		active4

		4		yes		1.235		1.378		0.24305		2.2148		2.31511		1.3692		0.2535		2.2039		2.3061		active5

		4		yes		1		1.378		0.24305		2.2148		2.31511		1.3131		0.2798		2.1232		2.2529		active6

		4		yes		1.5		1.378		0.24305		2.2148		2.31511		1.4301		0.2248		2.3109		2.3499		active7

		4		yes		2		1.378		0.24305		2.2148		2.31511		1.5255		0.1802		2.564		2.3649		active8

		4		yes		3		1.378		0.24305		2.2148		2.31511		1.6649		0.1139		3.2039		2.2273		active10





						wo		wp		wo		wp		wo		wp

		SIR var		def_POR		bits/sec		bits/sec		bler		bler		mean por		mean por

		1		1		1.81E+06		1.92E+06		0.1945		0.1298		0.8583		1.0758

		9		1		1.46E+06		1.51E+06		0.3456		0.3181		0.8583		1.0758

		1		2		2.07E+06		1.92E+06		0.0745		0.1298		1.715		1.0758

		9		2		1.66E+06		1.51E+06		0.255		0.3181		1.715		1.0758

		test_tfrc_wp				the same MCS is selected for wo and wp, 1000000 simulations

		POR		SIR var		wo		wp		wo		wp		wo		wp

						bits/sec		bits/sec		bler		bler		mean por		mean por

		float		0		2.07E+06		2.20E+06		0.0814		0.01002		1.059		1.071

		float		1		1.90E+06		1.94E+06		0.1564		0.1235		1.059		1.071

		float		4		1.66E+06		1.66E+06		0.2586		0.2467		1.059		1.071

		float		9		1.51E+06		1.51E+06		0.3233		0.3178		1.059		1.071

		1dB round		0		2.06E+06		2.14E+06		0.0855		0.0386		1.059		1.071

		1dB round		1		1.90E+06		1.92E+06		0.1573		0.1298		1.059		1.071

		1dB round		4		1.66E+06		1.66E+06		0.2589		0.2487		1.059		1.071

		1dB round		9		1.51E+06		1.51E+06		0.3233		0.3186		1.059		1.071
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										pdf		uniform

		-40		0.1		4		-4		0.1209929237		0

		-39		0.1		4		-3.9		0.1240171127		0

		-38		0.1		4		-3.8		0.1270374674		0

		-37		0.1		4		-3.7		0.1300500741		0

		-36		0.1		4		-3.6		0.1330509399		0

		-35		0.1		4		-3.5		0.1360360007		0

		-34		0.1		4		-3.4		0.1390011299		0

		-33		0.1		4		-3.3		0.1419421474		0

		-32		0.1		4		-3.2		0.144854829		0

		-31		0.1		4		-3.1		0.1477349163		0

		-30		0.1		4		-3		0.1505781264		0

		-29		0.1		4		-2.9		0.1533801625		0

		-28		0.1		4		-2.8		0.1561367244		0

		-27		0.1		4		-2.7		0.1588435192		0

		-26		0.1		4		-2.6		0.1614962725		0

		-25		0.1		4		-2.5		0.1640907391		0.2

		-24		0.1		4		-2.4		0.1666227145		0.2
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		-13		0.1		4		-1.3		0.1892217413		0.2

		-12		0.1		4		-1.2		0.1907058258		0.2

		-11		0.1		4		-1.1		0.1920814617		0.2

		-10		0.1		4		-1		0.1933461415		0.2

		-9		0.1		4		-0.9		0.1944975491		0.2

		-8		0.1		4		-0.8		0.1955335668		0.2

		-7		0.1		4		-0.7		0.196452282		0.2

		-6		0.1		4		-0.6		0.1972519927		0.2

		-5		0.1		4		-0.5		0.1979312131		0.2
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		-3		0.1		4		-0.3		0.1989233475		0.2
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		5		0.1		4		0.5		0.1979312131		0.2
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		7		0.1		4		0.7		0.196452282		0.2

		8		0.1		4		0.8		0.1955335668		0.2

		9		0.1		4		0.9		0.1944975491		0.2

		10		0.1		4		1		0.1933461415		0.2

		11		0.1		4		1.1		0.1920814617		0.2

		12		0.1		4		1.2		0.1907058258		0.2

		13		0.1		4		1.3		0.1892217413		0.2
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Sheet8

		100000items, bler threshold=1%

		sir var		def_por		delay						sir var

								wp		wo				wp		wo

		0		1.235		2		4.3699		4.2103		0		0.9187410647		0.8851862753

		0.5		1.235		2		4.1017		4.0191		0.5		0.8623538811		0.8449878059

		1		1.235		2		3.9072		3.8647		1		0.8214616096		0.8125262804

		sir var		def_por		delay						def_por

								wp		wo				wp		wo

		0.5		0.75		2		4.1017		3.976		0.75		0.8623538811		0.8359263308

		0.5		1		2		4.1017		4.0294		1		0.8623538811		0.8471533092

		0.5		1.235		2		4.1017		4.0191		1.235		0.8623538811		0.8449878059

		0.5		1.5		2		4.1017		3.9667		1.5		0.8623538811		0.8339710706

		0.5		1.75		2		4.1017		3.8722		1.75		0.8623538811		0.8141031032

		sir var		def_por		delay						delay

								wp		wo				wp		wo

		0.5		1.235		1		4.2837		4.148		1		0.9006181145		0.8720881339

		0.5		1.235		2		4.1017		4.0191		2		0.8623538811		0.8449878059

		0.5		1.235		3		3.8862		3.8547		3		0.8170465058		0.81042385
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		100000items, bler threshold=10%

		sir var		def_por		delay						sir var

								wp		wo				TFRC_WP		TFRC_FP

		0		1.235		2		3.9359		3.8508		0		0.8832611476		0.8641637306

		0.5		1.235		2		3.6651		3.6549		0.5		0.8224905186		0.8202015215

		1		1.235		2		3.4991		3.4891263		1		0.7852382128		0.783

		sir var		def_por		delay						def_por

								wp		wo				TFRC_WP		TFRC_FP

		0.5		1		2		3.6651		3.5698		1		0.8224905186		0.8011041045

		0.5		1.235		2		3.6651		3.6549		1.235		0.8224905186		0.8202015215

		0.5		1.5		2		3.6651		3.7028		1.5		0.8224905186		0.8309508314

		0.5		1.75				3.6651		3.6915		1.75		0.8224905186		0.8284149817

		0.5		2				3.6651		3.6388		2		0.8224905186		0.8165884967

		sir var		def_por		delay						delay

								wp		wo				TFRC_WP		TFRC_FP

		0.5		1.235		1		3.8431		3.7739		1		0.8624357622		0.8469064877

		0.5		1.235		2		3.6651		3.6549		2		0.8224905186		0.8202015215

		0.5		1.235		3		3.4772		3.5073		3		0.7803236014		0.7870783869
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Normalized spectrum efficiency vs. delay
SIR var=0.5dB, Fixed PO=1.235dB
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				t1		t2		t3		t4		t5		t6

		-5		1

		-4.5		0.9204

		-4		0.8299

		-3.5		0.6353

		-3		0.4036

		-2.5		0.1000

		-2		0.0102		1

		-1.5		0.0010		0.9204

		-1		0.0001		0.8299

		-0.5				0.6353

		0				0.4036

		0.5				0.1000

		1				0.0102		1

		1.5				0.0010		0.9397

		2				0.0001		0.8650

		2.5						0.7194

		3						0.4036		1

		3.5						0.1000		0.9397

		4						0.0102		0.8650

		4.5						0.0010		0.7194

		5						0.0001		0.4036		1

		5.5								0.1000		0.9397

		6								0.0102		0.8650

		6.5								0.0010		0.7194

		7								0.0001		0.4036		1

		7.5										0.1000		0.9397

		8										0.0102		0.8650

		8.5										0.0010		0.7194

		9										0.0001		0.4036

		9.5												0.1000

		10												0.0102

		10.5												0.0010

		11												0.0001
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		100000 items, fade_offset=5dB

		21137/17457/24334/16242/12465/8372								WP								WO

		sir var		sir rounded		def_POR		bits/sec (e6)		BLER		mean P(dB)		efficiency		bits/sec (e6)		BLER		mean P(dB)		efficiency

		0		no		1.235		1.8207		0.01		1.9293		3.26661		1.6999		0.0742		2.0232		2.9846		active2

		0		yes		1.235		1.7678		0.03717		1.9746		3.13888		1.6945		0.0801		2.0194		2.9779		active3

		1		yes		1.235		1.5964		0.12488		2.0863		2.76263		1.5601		0.1509		2.0998		2.6913		active4

		4		yes		1.235		1.378		0.24305		2.2148		2.31511		1.3692		0.2535		2.2039		2.3061		active5

		4		yes		1		1.378		0.24305		2.2148		2.31511		1.3131		0.2798		2.1232		2.2529		active6

		4		yes		1.5		1.378		0.24305		2.2148		2.31511		1.4301		0.2248		2.3109		2.3499		active7

		4		yes		2		1.378		0.24305		2.2148		2.31511		1.5255		0.1802		2.564		2.3649		active8

		4		yes		3		1.378		0.24305		2.2148		2.31511		1.6649		0.1139		3.2039		2.2273		active10





						wo		wp		wo		wp		wo		wp

		SIR var		def_POR		bits/sec		bits/sec		bler		bler		mean por		mean por

		1		1		1.81E+06		1.92E+06		0.1945		0.1298		0.8583		1.0758

		9		1		1.46E+06		1.51E+06		0.3456		0.3181		0.8583		1.0758

		1		2		2.07E+06		1.92E+06		0.0745		0.1298		1.715		1.0758

		9		2		1.66E+06		1.51E+06		0.255		0.3181		1.715		1.0758

		test_tfrc_wp				the same MCS is selected for wo and wp, 1000000 simulations

		POR		SIR var		wo		wp		wo		wp		wo		wp

						bits/sec		bits/sec		bler		bler		mean por		mean por

		float		0		2.07E+06		2.20E+06		0.0814		0.01002		1.059		1.071

		float		1		1.90E+06		1.94E+06		0.1564		0.1235		1.059		1.071

		float		4		1.66E+06		1.66E+06		0.2586		0.2467		1.059		1.071

		float		9		1.51E+06		1.51E+06		0.3233		0.3178		1.059		1.071

		1dB round		0		2.06E+06		2.14E+06		0.0855		0.0386		1.059		1.071

		1dB round		1		1.90E+06		1.92E+06		0.1573		0.1298		1.059		1.071

		1dB round		4		1.66E+06		1.66E+06		0.2589		0.2487		1.059		1.071

		1dB round		9		1.51E+06		1.51E+06		0.3233		0.3186		1.059		1.071
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		WP_04_1, BLER thresh=10%

		1				2				3				4				5				6				7				8				9				13				14

		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo
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		27018		27018		27018		27018		27018		27018		27221		27221		27151		27155		27221		27221		27221		27221		27221		27221		27221		27221		27220		27220		27141		27141

		21856		21858		21854		21858		21854		21858		21713		21714		21692		21692		21713		21714		21713		21714		21713		21714		21713		21714		21707		21707		21777		21777

		20175		20183		20175		20182		20175		20182		20142		20146		19872		19872		20142		20146		20142		20146		20142		20146		20142		20146		20132		20132		20126		20126
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		WP_04_2, BLER thresh=1%
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		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo		wp		wo
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		4.76E+05		4.43E+05		4.42E+05		4.21E+05		4.37E+05		4.21E+05		4.10E+05		4.02E+05		3.91E+05		3.86E+05		4.10E+05		4.03E+05		4.10E+05		3.97E+05		4.10E+05		3.87E+05		4.10E+05		3.98E+05		3.89E+05		3.85E+05		4.28E+05		4.15E+05

		BLER thresh=1%

		conservative def_POR=0						conservative def_POR=3						conservative def_POR=1.235

		wp4		wo				wp4		wo				wp4		wo

		100000		100012				100000		100012				100000		100012
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		18507		28559				18507		18507				18507		24748
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		1.21E+00		0.00E+00				1.21E+00		2.72E+00				1.21E+00		1.20E+00

		4.10E+05		4.48E+05				4.10E+05		3.39E+05				4.10E+05		3.99E+05

		BLER thresh=10%

		conservative def_POR=0						conservative def_POR=3						conservative def_POR=1.235

		wp4		wo				wp4		wo				wp4		wo
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		27221		21714				27221		17126				27221		20412
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		1.72E+06		1.58E+06				1.72E+06		2.14E+06				1.72E+06		1.82E+06

		2.59E-01		7.85E-02				2.59E-01		1.30E-01				2.59E-01		9.44E-02
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		WP_04_1		act3		Es/No																																				act5		Es/No																																		act14		Es/No																																				act13		Es/No

		wp		wo				TFRC_WP		TFRC_FP																														wp		wo				TFRC_WP		TFRC_FP																												wp		wo				TFRC_WP		TFRC_FP																														wp		wo				TFRC_WP		TFRC_FP

		0		1		-1		0		0.0010422051																														2		14		-1		0.0020844102		0.0145908713																												0		0		-1		0		0																														0		20		-1		0		0.0208441019

		0		1		-0.904040404		0		0.0010422051																														3		6		-0.904040404		0.0031266153		0.0062532306																												0		0		-0.904040404		0		0																														1		11		-0.904040404		0.0010422051		0.0114642561

		0		2		-0.8080808081		0		0.0020844102																														4		12		-0.8080808081		0.0041688204		0.0125064612																												0		0		-0.8080808081		0		0																														1		18		-0.8080808081		0.0010422051		0.0187596917

		1		1		-0.7121212121		0.0010422051		0.0010422051																														4		15		-0.7121212121		0.0041688204		0.0156330764																												0		0		-0.7121212121		0		0																														2		19		-0.7121212121		0.0020844102		0.0198018968

		0		6		-0.6161616162		0		0.0062532306																														4		13		-0.6161616162		0.0041688204		0.0135486662																												0		0		-0.6161616162		0		0																														3		29		-0.6161616162		0.0031266153		0.0302239478

		1		7		-0.5202020202		0.0010422051		0.0072954357																														14		12		-0.5202020202		0.0145908713		0.0125064612																												0		0		-0.5202020202		0		0																														2		27		-0.5202020202		0.0020844102		0.0281395376

		1		6		-0.4242424242		0.0010422051		0.0062532306																														2		21		-0.4242424242		0.0020844102		0.021886307																												0		0		-0.4242424242		0		0																														3		29		-0.4242424242		0.0031266153		0.0302239478

		1		10		-0.3282828283		0.0010422051		0.010422051																														12		17		-0.3282828283		0.0125064612		0.0177174866																												0		0		-0.3282828283		0		0																														6		25		-0.3282828283		0.0062532306		0.0260551274

		0		14		-0.2323232323		0		0.0145908713																														9		33		-0.2323232323		0.0093798459		0.0343927682																												0		0		-0.2323232323		0		0																														6		41		-0.2323232323		0.0062532306		0.0427304089

		1		13		-0.1363636364		0.0010422051		0.0135486662																														6		23		-0.1363636364		0.0062532306		0.0239707172																												0		0		-0.1363636364		0		0																														5		32		-0.1363636364		0.0052110255		0.0333505631

		2		10		-0.0404040404		0.0020844102		0.010422051																														13		28		-0.0404040404		0.0135486662		0.0291817427																												0		0		-0.0404040404		0		0																														6		38		-0.0404040404		0.0062532306		0.0396037936

		1		18		0.0555555556		0.0010422051		0.0187596917																														8		34		0.0555555556		0.0083376408		0.0354349733																												0		2		0.0555555556		0		0.0020844102																														7		35		0.0555555556		0.0072954357		0.0364771784

		5		18		0.1515151515		0.0052110255		0.0187596917																														18		32		0.1515151515		0.0187596917		0.0333505631																												0		0		0.1515151515		0		0																														8		38		0.1515151515		0.0083376408		0.0396037936

		3		28		0.2474747475		0.0031266153		0.0291817427																														21		39		0.2474747475		0.021886307		0.0406459987																												0		1		0.2474747475		0		0.0010422051																														10		56		0.2474747475		0.010422051		0.0583634854

		6		19		0.3434343434		0.0062532306		0.0198018968																														24		34		0.3434343434		0.0250129223		0.0354349733																												0		0		0.3434343434		0		0																														10		44		0.3434343434		0.010422051		0.0458570242

		9		35		0.4393939394		0.0093798459		0.0364771784																														30		50		0.4393939394		0.0312661529		0.0521102548																												0		2		0.4393939394		0		0.0020844102																														17		68		0.4393939394		0.0177174866		0.0708699465

		7		33		0.5353535354		0.0072954357		0.0343927682																														32		38		0.5353535354		0.0333505631		0.0396037936																												0		2		0.5353535354		0		0.0020844102																														17		52		0.5353535354		0.0177174866		0.054194665

		8		37		0.6313131313		0.0083376408		0.0385615885																														23		50		0.6313131313		0.0239707172		0.0521102548																												0		2		0.6313131313		0		0.0020844102																														24		57		0.6313131313		0.0250129223		0.0594056905

		5		53		0.7272727273		0.0052110255		0.0552368701																														29		68		0.7272727273		0.0302239478		0.0708699465																												0		3		0.7272727273		0		0.0031266153																														43		82		0.7272727273		0.0448148191		0.0854608179

		15		45		0.8232323232		0.0156330764		0.0468992293																														39		69		0.8232323232		0.0406459987		0.0719121516																												0		4		0.8232323232		0		0.0041688204																														35		70		0.8232323232		0.0364771784		0.0729543567

		14		43		0.9191919192		0.0145908713		0.0448148191																														47		55		0.9191919192		0.0489836395		0.0573212803																												0		8		0.9191919192		0		0.0083376408																														39		61		0.9191919192		0.0406459987		0.0635745108

		19		74		1.0151515152		0.0198018968		0.0771231771																														56		70		1.0151515152		0.0583634854		0.0729543567																												0		7		1.0151515152		0		0.0072954357																														49		84		1.0151515152		0.0510680497		0.0875452281

		20		66		1.1111111111		0.0208441019		0.0687855363																														63		73		1.1111111111		0.065658921		0.076080972																												0		9		1.1111111111		0		0.0093798459																														55		84		1.1111111111		0.0573212803		0.0875452281

		34		80		1.2070707071		0.0354349733		0.0833764077																														45		80		1.2070707071		0.0468992293		0.0833764077																												0		20		1.2070707071		0		0.0208441019																														69		87		1.2070707071		0.0719121516		0.0906718433

		43		100		1.303030303		0.0448148191		0.1042205096																														65		97		1.303030303		0.0677433312		0.1010938943																												0		19		1.303030303		0		0.0198018968																														89		109		1.303030303		0.0927562535		0.1136003555

		36		98		1.398989899		0.0375193835		0.1021360994																														75		104		1.398989899		0.0781653822		0.10838933																												0		27		1.398989899		0		0.0281395376																														93		102		1.398989899		0.0969250739		0.1063049198

		47		113		1.4949494949		0.0489836395		0.1177691758																														96		114		1.4949494949		0.1000516892		0.1188113809																												2		42		1.4949494949		0.0020844102		0.043772614																														104		119		1.4949494949		0.10838933		0.1240224064

		53		124		1.5909090909		0.0552368701		0.1292334319																														92		135		1.5909090909		0.0958828688		0.1406976879																												1		35		1.5909090909		0.0010422051		0.0364771784																														127		121		1.5909090909		0.1323600472		0.1261068166

		70		125		1.6868686869		0.0729543567		0.130275637																														108		119		1.6868686869		0.1125581504		0.1240224064																												0		60		1.6868686869		0		0.0625323058																														125		124		1.6868686869		0.130275637		0.1292334319

		88		130		1.7828282828		0.0917140484		0.1354866625																														113		132		1.7828282828		0.1177691758		0.1375710727																												9		73		1.7828282828		0.0093798459		0.076080972																														131		116		1.7828282828		0.1365288676		0.1208957911

		93		143		1.8787878788		0.0969250739		0.1490353287																														117		127		1.8787878788		0.1219379962		0.1323600472																												6		76		1.8787878788		0.0062532306		0.0792075873																														142		133		1.8787878788		0.1479931236		0.1386132778

		149		177		1.9747474747		0.1552885593		0.184470302																														120		174		1.9747474747		0.1250646115		0.1813436867																												19		110		1.9747474747		0.0198018968		0.1146425605																														194		161		1.9747474747		0.2021877886		0.1677950204

		125		185		2.0707070707		0.130275637		0.1928079427																														127		157		2.0707070707		0.1323600472		0.1636262001																												20		111		2.0707070707		0.0208441019		0.1156847656																														183		144		2.0707070707		0.1907235325		0.1500775338

		146		190		2.1666666667		0.152161944		0.1980189682																														160		159		2.1666666667		0.1667528153		0.1657106102																												46		128		2.1666666667		0.0479414344		0.1334022523																														191		158		2.1666666667		0.1990611733		0.1646684051

		171		199		2.2626262626		0.1782170714		0.2073988141																														172		157		2.2626262626		0.1792592765		0.1636262001																												51		142		2.2626262626		0.0531524599		0.1479931236																														186		148		2.2626262626		0.1938501478		0.1542463542

		187		206		2.3585858586		0.1948923529		0.2146942498																														180		171		2.3585858586		0.1875969173		0.1782170714																												76		185		2.3585858586		0.0792075873		0.1928079427																														208		159		2.3585858586		0.2167786599		0.1657106102

		209		216		2.4545454545		0.217820865		0.2251163007																														176		175		2.4545454545		0.1834280969		0.1823858918																												113		198		2.4545454545		0.1177691758		0.206356609																														223		161		2.4545454545		0.2324117364		0.1677950204

		229		222		2.5505050505		0.238664967		0.2313695313																														192		192		2.5505050505		0.2001033784		0.2001033784																												152		244		2.5505050505		0.1584151746		0.2542980434																														237		177		2.5505050505		0.2470026077		0.184470302

		258		229		2.6464646465		0.2688889147		0.238664967																														193		199		2.6464646465		0.2011455835		0.2073988141																												210		235		2.6464646465		0.2188630701		0.2449181975																														255		170		2.6464646465		0.2657622994		0.1771748663

		272		244		2.7424242424		0.2834797861		0.2542980434																														216		197		2.7424242424		0.2251163007		0.2053144039																												276		283		2.7424242424		0.2876486065		0.2949440421																														258		182		2.7424242424		0.2688889147		0.1896813274

		310		266		2.8383838384		0.3230835797		0.2772265555																														232		222		2.8383838384		0.2417915822		0.2313695313																												336		309		2.8383838384		0.3501809122		0.3220413746																														270		209		2.8383838384		0.2813953759		0.217820865

		353		264		2.9343434343		0.3678983988		0.2751421453																														226		219		2.9343434343		0.2355383517		0.228242916																												439		318		2.9343434343		0.4575280371		0.3314212205																														274		197		2.9343434343		0.2855641963		0.2053144039

		338		287		3.0303030303		0.3522653224		0.2991128625																														233		240		3.0303030303		0.2428337873		0.250129223																												494		329		3.0303030303		0.5148493174		0.3428854765																														305		219		3.0303030303		0.3178725542		0.228242916

		366		299		3.1262626263		0.3814470651		0.3116193237																														252		261		3.1262626263		0.2626356842		0.27201553																												568		358		3.1262626263		0.5919724945		0.3731094243																														318		235		3.1262626263		0.3314212205		0.2449181975

		373		314		3.2222222222		0.3887425008		0.3272524001																														242		241		3.2222222222		0.2522136332		0.2511714281																												615		373		3.2222222222		0.640956134		0.3887425008																														305		222		3.2222222222		0.3178725542		0.2313695313

		425		299		3.3181818182		0.4429371657		0.3116193237																														260		231		3.3181818182		0.2709733249		0.2407493771																												677		393		3.3181818182		0.7055728499		0.4095866027																														284		230		3.3181818182		0.2959862472		0.2397071721

		437		291		3.4141414141		0.4554436269		0.3032816829																														279		236		3.4141414141		0.2907752217		0.2459604026																												753		426		3.4141414141		0.7847804372		0.4439793708																														293		214		3.4141414141		0.3053660931		0.2230318905

		403		312		3.5101010101		0.4200086536		0.3251679899																														266		264		3.5101010101		0.2772265555		0.2751421453																												689		412		3.5101010101		0.7180793111		0.4293884995																														320		253		3.5101010101		0.3335056307		0.2636778893

		376		314		3.6060606061		0.391869116		0.3272524001																														300		251		3.6060606061		0.3126615288		0.2615934791																												647		418		3.6060606061		0.674306697		0.4356417301																														319		239		3.6060606061		0.3324634256		0.2490870179

		420		303		3.702020202		0.4377261403		0.315788144																														302		261		3.702020202		0.314745939		0.27201553																												647		450		3.702020202		0.674306697		0.4689922931																														310		237		3.702020202		0.3230835797		0.2470026077

		416		281		3.797979798		0.4335573199		0.2928596319																														303		232		3.797979798		0.315788144		0.2417915822																												615		450		3.797979798		0.640956134		0.4689922931																														278		225		3.797979798		0.2897330167		0.2344961466

		397		279		3.8939393939		0.4137554231		0.2907752217																														276		232		3.8939393939		0.2876486065		0.2417915822																												566		408		3.8939393939		0.5898880843		0.4252196791																														280		228		3.8939393939		0.2918174268		0.2376227619

		355		274		3.9898989899		0.369982809		0.2855641963																														290		250		3.9898989899		0.3022394778		0.260551274																												470		396		3.9898989899		0.4898363951		0.412713218																														295		233		3.9898989899		0.3074505033		0.2428337873

		337		294		4.0858585859		0.3512231173		0.3064082982																														276		244		4.0858585859		0.2876486065		0.2542980434																												369		355		4.0858585859		0.3845736804		0.369982809																														286		234		4.0858585859		0.2980706574		0.2438759924

		320		265		4.1818181818		0.3335056307		0.2761843504																														248		208		4.1818181818		0.2584668638		0.2167786599																												306		341		4.1818181818		0.3189147593		0.3553919377																														240		203		4.1818181818		0.250129223		0.2115676345

		269		262		4.2777777778		0.2803531708		0.2730577351																														258		197		4.2777777778		0.2688889147		0.2053144039																												247		321		4.2777777778		0.2574246587		0.3345478358																														237		203		4.2777777778		0.2470026077		0.2115676345

		246		229		4.3737373737		0.2563824536		0.238664967																														251		220		4.3737373737		0.2615934791		0.2292851211																												186		302		4.3737373737		0.1938501478		0.314745939																														239		206		4.3737373737		0.2490870179		0.2146942498

		266		214		4.4696969697		0.2772265555		0.2230318905																														273		178		4.4696969697		0.2845219912		0.1855125071																												143		278		4.4696969697		0.1490353287		0.2897330167																														194		170		4.4696969697		0.2021877886		0.1771748663

		229		189		4.5656565657		0.238664967		0.1969767631																														227		179		4.5656565657		0.2365805568		0.1865547122																												94		224		4.5656565657		0.097967279		0.2334539415																														188		165		4.5656565657		0.195934558		0.1719638408

		191		235		4.6616161616		0.1990611733		0.2449181975																														212		204		4.6616161616		0.2209474803		0.2126098396																												65		171		4.6616161616		0.0677433312		0.1782170714																														211		206		4.6616161616		0.2199052752		0.2146942498

		144		190		4.7575757576		0.1500775338		0.1980189682																														215		192		4.7575757576		0.2240740956		0.2001033784																												37		180		4.7575757576		0.0385615885		0.1875969173																														186		188		4.7575757576		0.1938501478		0.195934558

		133		158		4.8535353535		0.1386132778		0.1646684051																														194		175		4.8535353535		0.2021877886		0.1823858918																												25		134		4.8535353535		0.0260551274		0.1396554828																														166		167		4.8535353535		0.1730060459		0.174048251

		129		151		4.9494949495		0.1344444574		0.1573729695																														208		156		4.9494949495		0.2167786599		0.162583995																												18		141		4.9494949495		0.0187596917		0.1469509185																														141		164		4.9494949495		0.1469509185		0.1709216357

		117		121		5.0454545455		0.1219379962		0.1261068166																														156		154		5.0454545455		0.162583995		0.1604995848																												7		102		5.0454545455		0.0072954357		0.1063049198																														136		153		5.0454545455		0.141739893		0.1594573797

		74		110		5.1414141414		0.0771231771		0.1146425605																														161		159		5.1414141414		0.1677950204		0.1657106102																												3		77		5.1414141414		0.0031266153		0.0802497924																														135		152		5.1414141414		0.1406976879		0.1584151746

		56		105		5.2373737374		0.0583634854		0.1094315351																														134		145		5.2373737374		0.1396554828		0.1511197389																												2		66		5.2373737374		0.0020844102		0.0687855363																														112		141		5.2373737374		0.1167269707		0.1469509185

		47		89		5.3333333333		0.0489836395		0.0927562535																														129		140		5.3333333333		0.1344444574		0.1459087134																												0		67		5.3333333333		0		0.0698277414																														98		140		5.3333333333		0.1021360994		0.1459087134
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		1		1		-0.7121212121		0.0010422051		0.0010422051																														4		15		-0.7121212121		0.0041688204		0.0156330764																												0		0		-0.7121212121		0		0																														2		19		-0.7121212121		0.0020844102		0.0198018968

		0		6		-0.6161616162		0		0.0062532306																														4		13		-0.6161616162		0.0041688204		0.0135486662																												0		0		-0.6161616162		0		0																														3		29		-0.6161616162		0.0031266153		0.0302239478

		1		7		-0.5202020202		0.0010422051		0.0072954357																														14		12		-0.5202020202		0.0145908713		0.0125064612																												0		0		-0.5202020202		0		0																														2		27		-0.5202020202		0.0020844102		0.0281395376

		1		6		-0.4242424242		0.0010422051		0.0062532306																														2		21		-0.4242424242		0.0020844102		0.021886307																												0		0		-0.4242424242		0		0																														3		29		-0.4242424242		0.0031266153		0.0302239478

		1		10		-0.3282828283		0.0010422051		0.010422051																														12		17		-0.3282828283		0.0125064612		0.0177174866																												0		0		-0.3282828283		0		0																														6		25		-0.3282828283		0.0062532306		0.0260551274

		0		14		-0.2323232323		0		0.0145908713																														9		33		-0.2323232323		0.0093798459		0.0343927682																												0		0		-0.2323232323		0		0																														6		41		-0.2323232323		0.0062532306		0.0427304089

		1		13		-0.1363636364		0.0010422051		0.0135486662																														6		23		-0.1363636364		0.0062532306		0.0239707172																												0		0		-0.1363636364		0		0																														5		32		-0.1363636364		0.0052110255		0.0333505631

		2		10		-0.0404040404		0.0020844102		0.010422051																														13		28		-0.0404040404		0.0135486662		0.0291817427																												0		0		-0.0404040404		0		0																														6		38		-0.0404040404		0.0062532306		0.0396037936

		1		18		0.0555555556		0.0010422051		0.0187596917																														8		34		0.0555555556		0.0083376408		0.0354349733																												0		2		0.0555555556		0		0.0020844102																														7		35		0.0555555556		0.0072954357		0.0364771784

		5		18		0.1515151515		0.0052110255		0.0187596917																														18		32		0.1515151515		0.0187596917		0.0333505631																												0		0		0.1515151515		0		0																														8		38		0.1515151515		0.0083376408		0.0396037936

		3		28		0.2474747475		0.0031266153		0.0291817427																														21		39		0.2474747475		0.021886307		0.0406459987																												0		1		0.2474747475		0		0.0010422051																														10		56		0.2474747475		0.010422051		0.0583634854

		6		19		0.3434343434		0.0062532306		0.0198018968																														24		34		0.3434343434		0.0250129223		0.0354349733																												0		0		0.3434343434		0		0																														10		44		0.3434343434		0.010422051		0.0458570242

		9		35		0.4393939394		0.0093798459		0.0364771784																														30		50		0.4393939394		0.0312661529		0.0521102548																												0		2		0.4393939394		0		0.0020844102																														17		68		0.4393939394		0.0177174866		0.0708699465

		7		33		0.5353535354		0.0072954357		0.0343927682																														32		38		0.5353535354		0.0333505631		0.0396037936																												0		2		0.5353535354		0		0.0020844102																														17		52		0.5353535354		0.0177174866		0.054194665

		8		37		0.6313131313		0.0083376408		0.0385615885																														23		50		0.6313131313		0.0239707172		0.0521102548																												0		2		0.6313131313		0		0.0020844102																														24		57		0.6313131313		0.0250129223		0.0594056905

		5		53		0.7272727273		0.0052110255		0.0552368701																														29		68		0.7272727273		0.0302239478		0.0708699465																												0		3		0.7272727273		0		0.0031266153																														43		82		0.7272727273		0.0448148191		0.0854608179

		15		45		0.8232323232		0.0156330764		0.0468992293																														39		69		0.8232323232		0.0406459987		0.0719121516																												0		4		0.8232323232		0		0.0041688204																														35		70		0.8232323232		0.0364771784		0.0729543567

		14		43		0.9191919192		0.0145908713		0.0448148191																														47		55		0.9191919192		0.0489836395		0.0573212803																												0		8		0.9191919192		0		0.0083376408																														39		61		0.9191919192		0.0406459987		0.0635745108

		19		74		1.0151515152		0.0198018968		0.0771231771																														56		70		1.0151515152		0.0583634854		0.0729543567																												0		7		1.0151515152		0		0.0072954357																														49		84		1.0151515152		0.0510680497		0.0875452281

		20		66		1.1111111111		0.0208441019		0.0687855363																														63		73		1.1111111111		0.065658921		0.076080972																												0		9		1.1111111111		0		0.0093798459																														55		84		1.1111111111		0.0573212803		0.0875452281

		34		80		1.2070707071		0.0354349733		0.0833764077																														45		80		1.2070707071		0.0468992293		0.0833764077																												0		20		1.2070707071		0		0.0208441019																														69		87		1.2070707071		0.0719121516		0.0906718433

		43		100		1.303030303		0.0448148191		0.1042205096																														65		97		1.303030303		0.0677433312		0.1010938943																												0		19		1.303030303		0		0.0198018968																														89		109		1.303030303		0.0927562535		0.1136003555

		36		98		1.398989899		0.0375193835		0.1021360994																														75		104		1.398989899		0.0781653822		0.10838933																												0		27		1.398989899		0		0.0281395376																														93		102		1.398989899		0.0969250739		0.1063049198

		47		113		1.4949494949		0.0489836395		0.1177691758																														96		114		1.4949494949		0.1000516892		0.1188113809																												2		42		1.4949494949		0.0020844102		0.043772614																														104		119		1.4949494949		0.10838933		0.1240224064

		53		124		1.5909090909		0.0552368701		0.1292334319																														92		135		1.5909090909		0.0958828688		0.1406976879																												1		35		1.5909090909		0.0010422051		0.0364771784																														127		121		1.5909090909		0.1323600472		0.1261068166

		70		125		1.6868686869		0.0729543567		0.130275637																														108		119		1.6868686869		0.1125581504		0.1240224064																												0		60		1.6868686869		0		0.0625323058																														125		124		1.6868686869		0.130275637		0.1292334319

		88		130		1.7828282828		0.0917140484		0.1354866625																														113		132		1.7828282828		0.1177691758		0.1375710727																												9		73		1.7828282828		0.0093798459		0.076080972																														131		116		1.7828282828		0.1365288676		0.1208957911

		93		143		1.8787878788		0.0969250739		0.1490353287																														117		127		1.8787878788		0.1219379962		0.1323600472																												6		76		1.8787878788		0.0062532306		0.0792075873																														142		133		1.8787878788		0.1479931236		0.1386132778

		149		177		1.9747474747		0.1552885593		0.184470302																														120		174		1.9747474747		0.1250646115		0.1813436867																												19		110		1.9747474747		0.0198018968		0.1146425605																														194		161		1.9747474747		0.2021877886		0.1677950204

		125		185		2.0707070707		0.130275637		0.1928079427																														127		157		2.0707070707		0.1323600472		0.1636262001																												20		111		2.0707070707		0.0208441019		0.1156847656																														183		144		2.0707070707		0.1907235325		0.1500775338

		146		190		2.1666666667		0.152161944		0.1980189682																														160		159		2.1666666667		0.1667528153		0.1657106102																												46		128		2.1666666667		0.0479414344		0.1334022523																														191		158		2.1666666667		0.1990611733		0.1646684051

		171		199		2.2626262626		0.1782170714		0.2073988141																														172		157		2.2626262626		0.1792592765		0.1636262001																												51		142		2.2626262626		0.0531524599		0.1479931236																														186		148		2.2626262626		0.1938501478		0.1542463542

		187		206		2.3585858586		0.1948923529		0.2146942498																														180		171		2.3585858586		0.1875969173		0.1782170714																												76		185		2.3585858586		0.0792075873		0.1928079427																														208		159		2.3585858586		0.2167786599		0.1657106102

		209		216		2.4545454545		0.217820865		0.2251163007																														176		175		2.4545454545		0.1834280969		0.1823858918																												113		198		2.4545454545		0.1177691758		0.206356609																														223		161		2.4545454545		0.2324117364		0.1677950204

		229		222		2.5505050505		0.238664967		0.2313695313																														192		192		2.5505050505		0.2001033784		0.2001033784																												152		244		2.5505050505		0.1584151746		0.2542980434																														237		177		2.5505050505		0.2470026077		0.184470302

		258		229		2.6464646465		0.2688889147		0.238664967																														193		199		2.6464646465		0.2011455835		0.2073988141																												210		235		2.6464646465		0.2188630701		0.2449181975																														255		170		2.6464646465		0.2657622994		0.1771748663

		272		244		2.7424242424		0.2834797861		0.2542980434																														216		197		2.7424242424		0.2251163007		0.2053144039																												276		283		2.7424242424		0.2876486065		0.2949440421																														258		182		2.7424242424		0.2688889147		0.1896813274

		310		266		2.8383838384		0.3230835797		0.2772265555																														232		222		2.8383838384		0.2417915822		0.2313695313																												336		309		2.8383838384		0.3501809122		0.3220413746																														270		209		2.8383838384		0.2813953759		0.217820865

		353		264		2.9343434343		0.3678983988		0.2751421453																														226		219		2.9343434343		0.2355383517		0.228242916																												439		318		2.9343434343		0.4575280371		0.3314212205																														274		197		2.9343434343		0.2855641963		0.2053144039

		338		287		3.0303030303		0.3522653224		0.2991128625																														233		240		3.0303030303		0.2428337873		0.250129223																												494		329		3.0303030303		0.5148493174		0.3428854765																														305		219		3.0303030303		0.3178725542		0.228242916

		366		299		3.1262626263		0.3814470651		0.3116193237																														252		261		3.1262626263		0.2626356842		0.27201553																												568		358		3.1262626263		0.5919724945		0.3731094243																														318		235		3.1262626263		0.3314212205		0.2449181975

		373		314		3.2222222222		0.3887425008		0.3272524001																														242		241		3.2222222222		0.2522136332		0.2511714281																												615		373		3.2222222222		0.640956134		0.3887425008																														305		222		3.2222222222		0.3178725542		0.2313695313

		425		299		3.3181818182		0.4429371657		0.3116193237																														260		231		3.3181818182		0.2709733249		0.2407493771																												677		393		3.3181818182		0.7055728499		0.4095866027																														284		230		3.3181818182		0.2959862472		0.2397071721

		437		291		3.4141414141		0.4554436269		0.3032816829																														279		236		3.4141414141		0.2907752217		0.2459604026																												753		426		3.4141414141		0.7847804372		0.4439793708																														293		214		3.4141414141		0.3053660931		0.2230318905

		403		312		3.5101010101		0.4200086536		0.3251679899																														266		264		3.5101010101		0.2772265555		0.2751421453																												689		412		3.5101010101		0.7180793111		0.4293884995																														320		253		3.5101010101		0.3335056307		0.2636778893

		376		314		3.6060606061		0.391869116		0.3272524001																														300		251		3.6060606061		0.3126615288		0.2615934791																												647		418		3.6060606061		0.674306697		0.4356417301																														319		239		3.6060606061		0.3324634256		0.2490870179

		420		303		3.702020202		0.4377261403		0.315788144																														302		261		3.702020202		0.314745939		0.27201553																												647		450		3.702020202		0.674306697		0.4689922931																														310		237		3.702020202		0.3230835797		0.2470026077

		416		281		3.797979798		0.4335573199		0.2928596319																														303		232		3.797979798		0.315788144		0.2417915822																												615		450		3.797979798		0.640956134		0.4689922931																														278		225		3.797979798		0.2897330167		0.2344961466

		397		279		3.8939393939		0.4137554231		0.2907752217																														276		232		3.8939393939		0.2876486065		0.2417915822																												566		408		3.8939393939		0.5898880843		0.4252196791																														280		228		3.8939393939		0.2918174268		0.2376227619

		355		274		3.9898989899		0.369982809		0.2855641963																														290		250		3.9898989899		0.3022394778		0.260551274																												470		396		3.9898989899		0.4898363951		0.412713218																														295		233		3.9898989899		0.3074505033		0.2428337873

		337		294		4.0858585859		0.3512231173		0.3064082982																														276		244		4.0858585859		0.2876486065		0.2542980434																												369		355		4.0858585859		0.3845736804		0.369982809																														286		234		4.0858585859		0.2980706574		0.2438759924

		320		265		4.1818181818		0.3335056307		0.2761843504																														248		208		4.1818181818		0.2584668638		0.2167786599																												306		341		4.1818181818		0.3189147593		0.3553919377																														240		203		4.1818181818		0.250129223		0.2115676345

		269		262		4.2777777778		0.2803531708		0.2730577351																														258		197		4.2777777778		0.2688889147		0.2053144039																												247		321		4.2777777778		0.2574246587		0.3345478358																														237		203		4.2777777778		0.2470026077		0.2115676345

		246		229		4.3737373737		0.2563824536		0.238664967																														251		220		4.3737373737		0.2615934791		0.2292851211																												186		302		4.3737373737		0.1938501478		0.314745939																														239		206		4.3737373737		0.2490870179		0.2146942498

		266		214		4.4696969697		0.2772265555		0.2230318905																														273		178		4.4696969697		0.2845219912		0.1855125071																												143		278		4.4696969697		0.1490353287		0.2897330167																														194		170		4.4696969697		0.2021877886		0.1771748663

		229		189		4.5656565657		0.238664967		0.1969767631																														227		179		4.5656565657		0.2365805568		0.1865547122																												94		224		4.5656565657		0.097967279		0.2334539415																														188		165		4.5656565657		0.195934558		0.1719638408

		191		235		4.6616161616		0.1990611733		0.2449181975																														212		204		4.6616161616		0.2209474803		0.2126098396																												65		171		4.6616161616		0.0677433312		0.1782170714																														211		206		4.6616161616		0.2199052752		0.2146942498

		144		190		4.7575757576		0.1500775338		0.1980189682																														215		192		4.7575757576		0.2240740956		0.2001033784																												37		180		4.7575757576		0.0385615885		0.1875969173																														186		188		4.7575757576		0.1938501478		0.195934558

		133		158		4.8535353535		0.1386132778		0.1646684051																														194		175		4.8535353535		0.2021877886		0.1823858918																												25		134		4.8535353535		0.0260551274		0.1396554828																														166		167		4.8535353535		0.1730060459		0.174048251

		129		151		4.9494949495		0.1344444574		0.1573729695																														208		156		4.9494949495		0.2167786599		0.162583995																												18		141		4.9494949495		0.0187596917		0.1469509185																														141		164		4.9494949495		0.1469509185		0.1709216357

		117		121		5.0454545455		0.1219379962		0.1261068166																														156		154		5.0454545455		0.162583995		0.1604995848																												7		102		5.0454545455		0.0072954357		0.1063049198																														136		153		5.0454545455		0.141739893		0.1594573797
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		WP_04_1		act3		Es/No																																				act5		Es/No																																		act14		Es/No																																				act13		Es/No

		wp		wo				TFRC_WP		TFRC_FP																														wp		wo				TFRC_WP		TFRC_FP																												wp		wo				TFRC_WP		TFRC_FP																														wp		wo				TFRC_WP		TFRC_FP

		0		1		-1		0		0.0010422051																														2		14		-1		0.0020844102		0.0145908713																												0		0		-1		0		0																														0		20		-1		0		0.0208441019

		0		1		-0.904040404		0		0.0010422051																														3		6		-0.904040404		0.0031266153		0.0062532306																												0		0		-0.904040404		0		0																														1		11		-0.904040404		0.0010422051		0.0114642561

		0		2		-0.8080808081		0		0.0020844102																														4		12		-0.8080808081		0.0041688204		0.0125064612																												0		0		-0.8080808081		0		0																														1		18		-0.8080808081		0.0010422051		0.0187596917

		1		1		-0.7121212121		0.0010422051		0.0010422051																														4		15		-0.7121212121		0.0041688204		0.0156330764																												0		0		-0.7121212121		0		0																														2		19		-0.7121212121		0.0020844102		0.0198018968

		0		6		-0.6161616162		0		0.0062532306																														4		13		-0.6161616162		0.0041688204		0.0135486662																												0		0		-0.6161616162		0		0																														3		29		-0.6161616162		0.0031266153		0.0302239478

		1		7		-0.5202020202		0.0010422051		0.0072954357																														14		12		-0.5202020202		0.0145908713		0.0125064612																												0		0		-0.5202020202		0		0																														2		27		-0.5202020202		0.0020844102		0.0281395376

		1		6		-0.4242424242		0.0010422051		0.0062532306																														2		21		-0.4242424242		0.0020844102		0.021886307																												0		0		-0.4242424242		0		0																														3		29		-0.4242424242		0.0031266153		0.0302239478

		1		10		-0.3282828283		0.0010422051		0.010422051																														12		17		-0.3282828283		0.0125064612		0.0177174866																												0		0		-0.3282828283		0		0																														6		25		-0.3282828283		0.0062532306		0.0260551274

		0		14		-0.2323232323		0		0.0145908713																														9		33		-0.2323232323		0.0093798459		0.0343927682																												0		0		-0.2323232323		0		0																														6		41		-0.2323232323		0.0062532306		0.0427304089

		1		13		-0.1363636364		0.0010422051		0.0135486662																														6		23		-0.1363636364		0.0062532306		0.0239707172																												0		0		-0.1363636364		0		0																														5		32		-0.1363636364		0.0052110255		0.0333505631

		2		10		-0.0404040404		0.0020844102		0.010422051																														13		28		-0.0404040404		0.0135486662		0.0291817427																												0		0		-0.0404040404		0		0																														6		38		-0.0404040404		0.0062532306		0.0396037936

		1		18		0.0555555556		0.0010422051		0.0187596917																														8		34		0.0555555556		0.0083376408		0.0354349733																												0		2		0.0555555556		0		0.0020844102																														7		35		0.0555555556		0.0072954357		0.0364771784

		5		18		0.1515151515		0.0052110255		0.0187596917																														18		32		0.1515151515		0.0187596917		0.0333505631																												0		0		0.1515151515		0		0																														8		38		0.1515151515		0.0083376408		0.0396037936

		3		28		0.2474747475		0.0031266153		0.0291817427																														21		39		0.2474747475		0.021886307		0.0406459987																												0		1		0.2474747475		0		0.0010422051																														10		56		0.2474747475		0.010422051		0.0583634854

		6		19		0.3434343434		0.0062532306		0.0198018968																														24		34		0.3434343434		0.0250129223		0.0354349733																												0		0		0.3434343434		0		0																														10		44		0.3434343434		0.010422051		0.0458570242

		9		35		0.4393939394		0.0093798459		0.0364771784																														30		50		0.4393939394		0.0312661529		0.0521102548																												0		2		0.4393939394		0		0.0020844102																														17		68		0.4393939394		0.0177174866		0.0708699465

		7		33		0.5353535354		0.0072954357		0.0343927682																														32		38		0.5353535354		0.0333505631		0.0396037936																												0		2		0.5353535354		0		0.0020844102																														17		52		0.5353535354		0.0177174866		0.054194665

		8		37		0.6313131313		0.0083376408		0.0385615885																														23		50		0.6313131313		0.0239707172		0.0521102548																												0		2		0.6313131313		0		0.0020844102																														24		57		0.6313131313		0.0250129223		0.0594056905

		5		53		0.7272727273		0.0052110255		0.0552368701																														29		68		0.7272727273		0.0302239478		0.0708699465																												0		3		0.7272727273		0		0.0031266153																														43		82		0.7272727273		0.0448148191		0.0854608179

		15		45		0.8232323232		0.0156330764		0.0468992293																														39		69		0.8232323232		0.0406459987		0.0719121516																												0		4		0.8232323232		0		0.0041688204																														35		70		0.8232323232		0.0364771784		0.0729543567

		14		43		0.9191919192		0.0145908713		0.0448148191																														47		55		0.9191919192		0.0489836395		0.0573212803																												0		8		0.9191919192		0		0.0083376408																														39		61		0.9191919192		0.0406459987		0.0635745108

		19		74		1.0151515152		0.0198018968		0.0771231771																														56		70		1.0151515152		0.0583634854		0.0729543567																												0		7		1.0151515152		0		0.0072954357																														49		84		1.0151515152		0.0510680497		0.0875452281

		20		66		1.1111111111		0.0208441019		0.0687855363																														63		73		1.1111111111		0.065658921		0.076080972																												0		9		1.1111111111		0		0.0093798459																														55		84		1.1111111111		0.0573212803		0.0875452281

		34		80		1.2070707071		0.0354349733		0.0833764077																														45		80		1.2070707071		0.0468992293		0.0833764077																												0		20		1.2070707071		0		0.0208441019																														69		87		1.2070707071		0.0719121516		0.0906718433

		43		100		1.303030303		0.0448148191		0.1042205096																														65		97		1.303030303		0.0677433312		0.1010938943																												0		19		1.303030303		0		0.0198018968																														89		109		1.303030303		0.0927562535		0.1136003555

		36		98		1.398989899		0.0375193835		0.1021360994																														75		104		1.398989899		0.0781653822		0.10838933																												0		27		1.398989899		0		0.0281395376																														93		102		1.398989899		0.0969250739		0.1063049198

		47		113		1.4949494949		0.0489836395		0.1177691758																														96		114		1.4949494949		0.1000516892		0.1188113809																												2		42		1.4949494949		0.0020844102		0.043772614																														104		119		1.4949494949		0.10838933		0.1240224064

		53		124		1.5909090909		0.0552368701		0.1292334319																														92		135		1.5909090909		0.0958828688		0.1406976879																												1		35		1.5909090909		0.0010422051		0.0364771784																														127		121		1.5909090909		0.1323600472		0.1261068166

		70		125		1.6868686869		0.0729543567		0.130275637																														108		119		1.6868686869		0.1125581504		0.1240224064																												0		60		1.6868686869		0		0.0625323058																														125		124		1.6868686869		0.130275637		0.1292334319

		88		130		1.7828282828		0.0917140484		0.1354866625																														113		132		1.7828282828		0.1177691758		0.1375710727																												9		73		1.7828282828		0.0093798459		0.076080972																														131		116		1.7828282828		0.1365288676		0.1208957911

		93		143		1.8787878788		0.0969250739		0.1490353287																														117		127		1.8787878788		0.1219379962		0.1323600472																												6		76		1.8787878788		0.0062532306		0.0792075873																														142		133		1.8787878788		0.1479931236		0.1386132778

		149		177		1.9747474747		0.1552885593		0.184470302																														120		174		1.9747474747		0.1250646115		0.1813436867																												19		110		1.9747474747		0.0198018968		0.1146425605																														194		161		1.9747474747		0.2021877886		0.1677950204

		125		185		2.0707070707		0.130275637		0.1928079427																														127		157		2.0707070707		0.1323600472		0.1636262001																												20		111		2.0707070707		0.0208441019		0.1156847656																														183		144		2.0707070707		0.1907235325		0.1500775338

		146		190		2.1666666667		0.152161944		0.1980189682																														160		159		2.1666666667		0.1667528153		0.1657106102																												46		128		2.1666666667		0.0479414344		0.1334022523																														191		158		2.1666666667		0.1990611733		0.1646684051

		171		199		2.2626262626		0.1782170714		0.2073988141																														172		157		2.2626262626		0.1792592765		0.1636262001																												51		142		2.2626262626		0.0531524599		0.1479931236																														186		148		2.2626262626		0.1938501478		0.1542463542

		187		206		2.3585858586		0.1948923529		0.2146942498																														180		171		2.3585858586		0.1875969173		0.1782170714																												76		185		2.3585858586		0.0792075873		0.1928079427																														208		159		2.3585858586		0.2167786599		0.1657106102

		209		216		2.4545454545		0.217820865		0.2251163007																														176		175		2.4545454545		0.1834280969		0.1823858918																												113		198		2.4545454545		0.1177691758		0.206356609																														223		161		2.4545454545		0.2324117364		0.1677950204

		229		222		2.5505050505		0.238664967		0.2313695313																														192		192		2.5505050505		0.2001033784		0.2001033784																												152		244		2.5505050505		0.1584151746		0.2542980434																														237		177		2.5505050505		0.2470026077		0.184470302

		258		229		2.6464646465		0.2688889147		0.238664967																														193		199		2.6464646465		0.2011455835		0.2073988141																												210		235		2.6464646465		0.2188630701		0.2449181975																														255		170		2.6464646465		0.2657622994		0.1771748663

		272		244		2.7424242424		0.2834797861		0.2542980434																														216		197		2.7424242424		0.2251163007		0.2053144039																												276		283		2.7424242424		0.2876486065		0.2949440421																														258		182		2.7424242424		0.2688889147		0.1896813274

		310		266		2.8383838384		0.3230835797		0.2772265555																														232		222		2.8383838384		0.2417915822		0.2313695313																												336		309		2.8383838384		0.3501809122		0.3220413746																														270		209		2.8383838384		0.2813953759		0.217820865

		353		264		2.9343434343		0.3678983988		0.2751421453																														226		219		2.9343434343		0.2355383517		0.228242916																												439		318		2.9343434343		0.4575280371		0.3314212205																														274		197		2.9343434343		0.2855641963		0.2053144039

		338		287		3.0303030303		0.3522653224		0.2991128625																														233		240		3.0303030303		0.2428337873		0.250129223																												494		329		3.0303030303		0.5148493174		0.3428854765																														305		219		3.0303030303		0.3178725542		0.228242916

		366		299		3.1262626263		0.3814470651		0.3116193237																														252		261		3.1262626263		0.2626356842		0.27201553																												568		358		3.1262626263		0.5919724945		0.3731094243																														318		235		3.1262626263		0.3314212205		0.2449181975

		373		314		3.2222222222		0.3887425008		0.3272524001																														242		241		3.2222222222		0.2522136332		0.2511714281																												615		373		3.2222222222		0.640956134		0.3887425008																														305		222		3.2222222222		0.3178725542		0.2313695313

		425		299		3.3181818182		0.4429371657		0.3116193237																														260		231		3.3181818182		0.2709733249		0.2407493771																												677		393		3.3181818182		0.7055728499		0.4095866027																														284		230		3.3181818182		0.2959862472		0.2397071721

		437		291		3.4141414141		0.4554436269		0.3032816829																														279		236		3.4141414141		0.2907752217		0.2459604026																												753		426		3.4141414141		0.7847804372		0.4439793708																														293		214		3.4141414141		0.3053660931		0.2230318905

		403		312		3.5101010101		0.4200086536		0.3251679899																														266		264		3.5101010101		0.2772265555		0.2751421453																												689		412		3.5101010101		0.7180793111		0.4293884995																														320		253		3.5101010101		0.3335056307		0.2636778893

		376		314		3.6060606061		0.391869116		0.3272524001																														300		251		3.6060606061		0.3126615288		0.2615934791																												647		418		3.6060606061		0.674306697		0.4356417301																														319		239		3.6060606061		0.3324634256		0.2490870179

		420		303		3.702020202		0.4377261403		0.315788144																														302		261		3.702020202		0.314745939		0.27201553																												647		450		3.702020202		0.674306697		0.4689922931																														310		237		3.702020202		0.3230835797		0.2470026077

		416		281		3.797979798		0.4335573199		0.2928596319																														303		232		3.797979798		0.315788144		0.2417915822																												615		450		3.797979798		0.640956134		0.4689922931																														278		225		3.797979798		0.2897330167		0.2344961466

		397		279		3.8939393939		0.4137554231		0.2907752217																														276		232		3.8939393939		0.2876486065		0.2417915822																												566		408		3.8939393939		0.5898880843		0.4252196791																														280		228		3.8939393939		0.2918174268		0.2376227619

		355		274		3.9898989899		0.369982809		0.2855641963																														290		250		3.9898989899		0.3022394778		0.260551274																												470		396		3.9898989899		0.4898363951		0.412713218																														295		233		3.9898989899		0.3074505033		0.2428337873

		337		294		4.0858585859		0.3512231173		0.3064082982																														276		244		4.0858585859		0.2876486065		0.2542980434																												369		355		4.0858585859		0.3845736804		0.369982809																														286		234		4.0858585859		0.2980706574		0.2438759924

		320		265		4.1818181818		0.3335056307		0.2761843504																														248		208		4.1818181818		0.2584668638		0.2167786599																												306		341		4.1818181818		0.3189147593		0.3553919377																														240		203		4.1818181818		0.250129223		0.2115676345

		269		262		4.2777777778		0.2803531708		0.2730577351																														258		197		4.2777777778		0.2688889147		0.2053144039																												247		321		4.2777777778		0.2574246587		0.3345478358																														237		203		4.2777777778		0.2470026077		0.2115676345

		246		229		4.3737373737		0.2563824536		0.238664967																														251		220		4.3737373737		0.2615934791		0.2292851211																												186		302		4.3737373737		0.1938501478		0.314745939																														239		206		4.3737373737		0.2490870179		0.2146942498

		266		214		4.4696969697		0.2772265555		0.2230318905																														273		178		4.4696969697		0.2845219912		0.1855125071																												143		278		4.4696969697		0.1490353287		0.2897330167																														194		170		4.4696969697		0.2021877886		0.1771748663

		229		189		4.5656565657		0.238664967		0.1969767631																														227		179		4.5656565657		0.2365805568		0.1865547122																												94		224		4.5656565657		0.097967279		0.2334539415																														188		165		4.5656565657		0.195934558		0.1719638408

		191		235		4.6616161616		0.1990611733		0.2449181975																														212		204		4.6616161616		0.2209474803		0.2126098396																												65		171		4.6616161616		0.0677433312		0.1782170714																														211		206		4.6616161616		0.2199052752		0.2146942498
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		100000 items, fade_offset=5dB

		21137/17457/24334/16242/12465/8372								WP								WO

		sir var		sir rounded		def_POR		bits/sec (e6)		BLER		mean P(dB)		efficiency		bits/sec (e6)		BLER		mean P(dB)		efficiency

		0		no		1.235		1.8207		0.01		1.9293		3.26661		1.6999		0.0742		2.0232		2.9846		active2

		0		yes		1.235		1.7678		0.03717		1.9746		3.13888		1.6945		0.0801		2.0194		2.9779		active3

		1		yes		1.235		1.5964		0.12488		2.0863		2.76263		1.5601		0.1509		2.0998		2.6913		active4

		4		yes		1.235		1.378		0.24305		2.2148		2.31511		1.3692		0.2535		2.2039		2.3061		active5

		4		yes		1		1.378		0.24305		2.2148		2.31511		1.3131		0.2798		2.1232		2.2529		active6

		4		yes		1.5		1.378		0.24305		2.2148		2.31511		1.4301		0.2248		2.3109		2.3499		active7

		4		yes		2		1.378		0.24305		2.2148		2.31511		1.5255		0.1802		2.564		2.3649		active8

		4		yes		3		1.378		0.24305		2.2148		2.31511		1.6649		0.1139		3.2039		2.2273		active10





						wo		wp		wo		wp		wo		wp

		SIR var		def_POR		bits/sec		bits/sec		bler		bler		mean por		mean por

		1		1		1.81E+06		1.92E+06		0.1945		0.1298		0.8583		1.0758

		9		1		1.46E+06		1.51E+06		0.3456		0.3181		0.8583		1.0758

		1		2		2.07E+06		1.92E+06		0.0745		0.1298		1.715		1.0758

		9		2		1.66E+06		1.51E+06		0.255		0.3181		1.715		1.0758

		test_tfrc_wp				the same MCS is selected for wo and wp, 1000000 simulations

		POR		SIR var		wo		wp		wo		wp		wo		wp

						bits/sec		bits/sec		bler		bler		mean por		mean por

		float		0		2.07E+06		2.20E+06		0.0814		0.01002		1.059		1.071

		float		1		1.90E+06		1.94E+06		0.1564		0.1235		1.059		1.071

		float		4		1.66E+06		1.66E+06		0.2586		0.2467		1.059		1.071

		float		9		1.51E+06		1.51E+06		0.3233		0.3178		1.059		1.071

		1dB round		0		2.06E+06		2.14E+06		0.0855		0.0386		1.059		1.071

		1dB round		1		1.90E+06		1.92E+06		0.1573		0.1298		1.059		1.071

		1dB round		4		1.66E+06		1.66E+06		0.2589		0.2487		1.059		1.071

		1dB round		9		1.51E+06		1.51E+06		0.3233		0.3186		1.059		1.071






_1074083874.xls
Chart1

		-5		-5		-5		-5		-5		-5

		-4.5		-4.5		-4.5		-4.5		-4.5		-4.5

		-4		-4		-4		-4		-4		-4

		-3.5		-3.5		-3.5		-3.5		-3.5		-3.5

		-3		-3		-3		-3		-3		-3

		-2.5		-2.5		-2.5		-2.5		-2.5		-2.5

		-2		-2		-2		-2		-2		-2

		-1.5		-1.5		-1.5		-1.5		-1.5		-1.5

		-1		-1		-1		-1		-1		-1

		-0.5		-0.5		-0.5		-0.5		-0.5		-0.5

		0		0		0		0		0		0

		0.5		0.5		0.5		0.5		0.5		0.5

		1		1		1		1		1		1

		1.5		1.5		1.5		1.5		1.5		1.5

		2		2		2		2		2		2

		2.5		2.5		2.5		2.5		2.5		2.5

		3		3		3		3		3		3

		3.5		3.5		3.5		3.5		3.5		3.5

		4		4		4		4		4		4

		4.5		4.5		4.5		4.5		4.5		4.5

		5		5		5		5		5		5

		5.5		5.5		5.5		5.5		5.5		5.5

		6		6		6		6		6		6

		6.5		6.5		6.5		6.5		6.5		6.5

		7		7		7		7		7		7

		7.5		7.5		7.5		7.5		7.5		7.5

		8		8		8		8		8		8

		8.5		8.5		8.5		8.5		8.5		8.5

		9		9		9		9		9		9

		9.5		9.5		9.5		9.5		9.5		9.5

		10		10		10		10		10		10

		10.5		10.5		10.5		10.5		10.5		10.5

		11		11		11		11		11		11



TFRC1

TFRC2

TFRC3

TFRC4

TFRC5

TFRC6

Es/No (dB)

BLER

Figure A1: BLER vs. Es/No

1

0.9204495718

0.8298507675

0.6353309319

0.403645393

0.1

0.0102093948

1

0.0009840111

0.9204495718

0.0001

0.8298507675

0.6353309319

0.403645393

0.1

0.0102093948

1

0.0009840111

0.9397233106

0.0001

0.8649679188

0.719448978

0.403645393

1

0.1

0.9397233106

0.0102093948

0.8649679188

0.0009840111

0.719448978

0.0001

0.403645393

1

0.1

0.9397233106

0.0102093948

0.8649679188

0.0009840111

0.719448978

0.0001

0.403645393

1

0.1

0.9397233106

0.0102093948

0.8649679188

0.0009840111

0.719448978

0.0001

0.403645393

0.1

0.0102093948

0.0009840111

0.0001



Sheet1

				t1		t2		t3		t4		t5		t6

		-4		0.9333

		-3		0.6166

		-2		0.2042

		-1		0.0100		1.0000

		0		0.0001		0.7079

		1				0.2000

		2				0.0100		1.0000

		3				0.0001		0.7244

		4						0.2000		1.0000

		5						0.0100		0.8511

		6						0.0001		0.3020		1.0000

		7								0.0100		0.8318

		8								0.0001		0.3020		1.0000

		9										0.0100		0.8511

		10										0.0001		0.2884

		11												0.0100

		12												0.0001





Sheet1

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0

		0		0		0		0		0		0



t1

t2

t3

t4

t5

t6

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet4

										pdf		uniform

		-40		0.1		4		-4		0.1209929237		0

		-39		0.1		4		-3.9		0.1240171127		0

		-38		0.1		4		-3.8		0.1270374674		0

		-37		0.1		4		-3.7		0.1300500741		0

		-36		0.1		4		-3.6		0.1330509399		0

		-35		0.1		4		-3.5		0.1360360007		0

		-34		0.1		4		-3.4		0.1390011299		0

		-33		0.1		4		-3.3		0.1419421474		0

		-32		0.1		4		-3.2		0.144854829		0

		-31		0.1		4		-3.1		0.1477349163		0

		-30		0.1		4		-3		0.1505781264		0

		-29		0.1		4		-2.9		0.1533801625		0

		-28		0.1		4		-2.8		0.1561367244		0

		-27		0.1		4		-2.7		0.1588435192		0

		-26		0.1		4		-2.6		0.1614962725		0

		-25		0.1		4		-2.5		0.1640907391		0.2

		-24		0.1		4		-2.4		0.1666227145		0.2

		-23		0.1		4		-2.3		0.1690880461		0.2

		-22		0.1		4		-2.2		0.1714826443		0.2

		-21		0.1		4		-2.1		0.1738024939		0.2

		-20		0.1		4		-2		0.1760436652		0.2

		-19		0.1		4		-1.9		0.178202325		0.2

		-18		0.1		4		-1.8		0.1802747474		0.2

		-17		0.1		4		-1.7		0.182257325		0.2

		-16		0.1		4		-1.6		0.1841465783		0.2

		-15		0.1		4		-1.5		0.1859391671		0.2

		-14		0.1		4		-1.4		0.1876318995		0.2

		-13		0.1		4		-1.3		0.1892217413		0.2

		-12		0.1		4		-1.2		0.1907058258		0.2

		-11		0.1		4		-1.1		0.1920814617		0.2

		-10		0.1		4		-1		0.1933461415		0.2

		-9		0.1		4		-0.9		0.1944975491		0.2

		-8		0.1		4		-0.8		0.1955335668		0.2

		-7		0.1		4		-0.7		0.196452282		0.2

		-6		0.1		4		-0.6		0.1972519927		0.2

		-5		0.1		4		-0.5		0.1979312131		0.2

		-4		0.1		4		-0.4		0.1984886782		0.2

		-3		0.1		4		-0.3		0.1989233475		0.2

		-2		0.1		4		-0.2		0.1992344081		0.2

		-1		0.1		4		-0.1		0.199421278		0.2

		0		0.1		4		0		0.1994836069		0.2

		1		0.1		4		0.1		0.199421278		0.2

		2		0.1		4		0.2		0.1992344081		0.2

		3		0.1		4		0.3		0.1989233475		0.2

		4		0.1		4		0.4		0.1984886782		0.2

		5		0.1		4		0.5		0.1979312131		0.2

		6		0.1		4		0.6		0.1972519927		0.2

		7		0.1		4		0.7		0.196452282		0.2

		8		0.1		4		0.8		0.1955335668		0.2

		9		0.1		4		0.9		0.1944975491		0.2

		10		0.1		4		1		0.1933461415		0.2

		11		0.1		4		1.1		0.1920814617		0.2

		12		0.1		4		1.2		0.1907058258		0.2

		13		0.1		4		1.3		0.1892217413		0.2

		14		0.1		4		1.4		0.1876318995		0.2

		15		0.1		4		1.5		0.1859391671		0.2

		16		0.1		4		1.6		0.1841465783		0.2

		17		0.1		4		1.7		0.182257325		0.2

		18		0.1		4		1.8		0.1802747474		0.2

		19		0.1		4		1.9		0.178202325		0.2

		20		0.1		4		2		0.1760436652		0.2

		21		0.1		4		2.1		0.1738024939		0.2

		22		0.1		4		2.2		0.1714826443		0.2

		23		0.1		4		2.3		0.1690880461		0.2

		24		0.1		4		2.4		0.1666227145		0.2

		25		0.1		4		2.5		0.1640907391		0.2

		26		0.1		4		2.6		0.1614962725		0

		27		0.1		4		2.7		0.1588435192		0

		28		0.1		4		2.8		0.1561367244		0

		29		0.1		4		2.9		0.1533801625		0

		30		0.1		4		3		0.1505781264		0

		31		0.1		4		3.1		0.1477349163		0

		32		0.1		4		3.2		0.144854829		0

		33		0.1		4		3.3		0.1419421474		0

		34		0.1		4		3.4		0.1390011299		0

		35		0.1		4		3.5		0.1360360007		0

		36		0.1		4		3.6		0.1330509399		0

		37		0.1		4		3.7		0.1300500741		0

		38		0.1		4		3.8		0.1270374674		0

		39		0.1		4		3.9		0.1240171127		0

		40		0.1		4		4		0.1209929237		0

								sum area		1.3775131962		1.02

		1

		2		3.0

		3		4.8

		4		6.0

		5		7.0

		6		7.8

		7		8.5

		8		9.0

		9		9.5		1.2		-9.8		0.1047128548		4.7120784662		1.82E+06		386241.445902003

		10		10.0

		11		10.4

		12		10.8

		13		11.1

		14		11.5

		15		11.8





Sheet4

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0

		0		0



pdf

uniform

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0

0



Sheet8

		100000items, bler threshold=1%

		sir var		def_por		delay						sir var

								wp		wo				wp		wo

		0		1.235		2		4.3699		4.2103		0		0.9187410647		0.8851862753

		0.5		1.235		2		4.1017		4.0191		0.5		0.8623538811		0.8449878059

		1		1.235		2		3.9072		3.8647		1		0.8214616096		0.8125262804

		sir var		def_por		delay						def_por

								wp		wo				wp		wo

		0.5		0.75		2		4.1017		3.976		0.75		0.8623538811		0.8359263308

		0.5		1		2		4.1017		4.0294		1		0.8623538811		0.8471533092

		0.5		1.235		2		4.1017		4.0191		1.235		0.8623538811		0.8449878059

		0.5		1.5		2		4.1017		3.9667		1.5		0.8623538811		0.8339710706

		0.5		1.75		2		4.1017		3.8722		1.75		0.8623538811		0.8141031032

		sir var		def_por		delay						delay

								wp		wo				wp		wo

		0.5		1.235		1		4.2837		4.148		1		0.9006181145		0.8720881339

		0.5		1.235		2		4.1017		4.0191		2		0.8623538811		0.8449878059

		0.5		1.235		3		3.8862		3.8547		3		0.8170465058		0.81042385
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Sheet5

		100000items, bler threshold=10%

		sir var		def_por		delay						sir var

								wp		wo				TFRC_WP		TFRC_FP

		0		1.235		2		3.9359		3.8508		0		0.8832611476		0.8641637306

		0.5		1.235		2		3.6651		3.6549		0.5		0.8224905186		0.8202015215

		1		1.235		2		3.4991		3.5167		1		0.7852382128		0.7891878549

		sir var		def_por		delay						def_por

								wp		wo				TFRC_WP		TFRC_FP

		0.5		1		2		3.6651		3.5698		1		0.8224905186		0.8011041045

		0.5		1.235		2		3.6651		3.6549		1.235		0.8224905186		0.8202015215

		0.5		1.5		2		3.6651		3.7028		1.5		0.8224905186		0.8309508314

		0.5		1.75				3.6651		3.6915		1.75		0.8224905186		0.8284149817

		0.5		2				3.6651		3.6388		2		0.8224905186		0.8165884967

		sir var		def_por		delay						delay

								wp		wo				TFRC_WP		TFRC_FP

		0.5		1.235		1		3.8431		3.7739		1		0.8624357622		0.8469064877

		0.5		1.235		2		3.6651		3.6549		2		0.8224905186		0.8202015215

		0.5		1.235		3		3.4772		3.5073		3		0.7803236014		0.7870783869
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				TFRC1		TFRC2		TFRC3		TFRC4		TFRC5		TFRC6

		-5		1

		-4.5		0.9204

		-4		0.8299

		-3.5		0.6353

		-3		0.4036

		-2.5		0.1000

		-2		0.0102		1

		-1.5		0.0010		0.9204

		-1		0.0001		0.8299

		-0.5				0.6353

		0				0.4036

		0.5				0.1000

		1				0.0102		1

		1.5				0.0010		0.9397

		2				0.0001		0.8650

		2.5						0.7194

		3						0.4036		1

		3.5						0.1000		0.9397

		4						0.0102		0.8650

		4.5						0.0010		0.7194

		5						0.0001		0.4036		1

		5.5								0.1000		0.9397

		6								0.0102		0.8650

		6.5								0.0010		0.7194

		7								0.0001		0.4036		1

		7.5										0.1000		0.9397

		8										0.0102		0.8650

		8.5										0.0010		0.7194

		9										0.0001		0.4036

		9.5												0.1000

		10												0.0102

		10.5												0.0010

		11												0.0001
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		100000 items, fade_offset=5dB

		21137/17457/24334/16242/12465/8372								WP								WO

		sir var		sir rounded		def_POR		bits/sec (e6)		BLER		mean P(dB)		efficiency		bits/sec (e6)		BLER		mean P(dB)		efficiency

		0		no		1.235		1.8207		0.01		1.9293		3.26661		1.6999		0.0742		2.0232		2.9846		active2

		0		yes		1.235		1.7678		0.03717		1.9746		3.13888		1.6945		0.0801		2.0194		2.9779		active3

		1		yes		1.235		1.5964		0.12488		2.0863		2.76263		1.5601		0.1509		2.0998		2.6913		active4

		4		yes		1.235		1.378		0.24305		2.2148		2.31511		1.3692		0.2535		2.2039		2.3061		active5

		4		yes		1		1.378		0.24305		2.2148		2.31511		1.3131		0.2798		2.1232		2.2529		active6

		4		yes		1.5		1.378		0.24305		2.2148		2.31511		1.4301		0.2248		2.3109		2.3499		active7

		4		yes		2		1.378		0.24305		2.2148		2.31511		1.5255		0.1802		2.564		2.3649		active8

		4		yes		3		1.378		0.24305		2.2148		2.31511		1.6649		0.1139		3.2039		2.2273		active10





						wo		wp		wo		wp		wo		wp

		SIR var		def_POR		bits/sec		bits/sec		bler		bler		mean por		mean por

		1		1		1.81E+06		1.92E+06		0.1945		0.1298		0.8583		1.0758

		9		1		1.46E+06		1.51E+06		0.3456		0.3181		0.8583		1.0758

		1		2		2.07E+06		1.92E+06		0.0745		0.1298		1.715		1.0758

		9		2		1.66E+06		1.51E+06		0.255		0.3181		1.715		1.0758

		test_tfrc_wp				the same MCS is selected for wo and wp, 1000000 simulations

		POR		SIR var		wo		wp		wo		wp		wo		wp

						bits/sec		bits/sec		bler		bler		mean por		mean por

		float		0		2.07E+06		2.20E+06		0.0814		0.01002		1.059		1.071

		float		1		1.90E+06		1.94E+06		0.1564		0.1235		1.059		1.071

		float		4		1.66E+06		1.66E+06		0.2586		0.2467		1.059		1.071

		float		9		1.51E+06		1.51E+06		0.3233		0.3178		1.059		1.071

		1dB round		0		2.06E+06		2.14E+06		0.0855		0.0386		1.059		1.071

		1dB round		1		1.90E+06		1.92E+06		0.1573		0.1298		1.059		1.071

		1dB round		4		1.66E+06		1.66E+06		0.2589		0.2487		1.059		1.071

		1dB round		9		1.51E+06		1.51E+06		0.3233		0.3186		1.059		1.071






