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1. Introduction
At the Interference Cancellation (IC) ad hoc meeting held during 3GPP RAN4 #41, concern was expressed about the DIP values developed for Ior/Ioc = - 3 dB as described in [1].  Nokia in [2] expressed concern about how realistic the values may be, and Motorola in [3] was unable to match the relative gains using the DIP values developed in [1] when compared with DIP values developed independently by Motorola using the same methodology.  Note this was not found to be the case for Ior/Ioc = 0 dB.  In this contribution, we define a set of DIP values for Ior/Ioc = -3 dB, based on an alternative method, which we had previously described in [4].  This alternative method, which we call ‘averaged over the bins’ or simply ‘averaging’, sorts the data collected in a run of a static system level simulator by the DIP1 values into 5th percentile bins, and then averages all of the samples for all of the DIPs in each bin to come up with a set of DIP values for each bin.  We see this method as a compromise between the original median value method [5], and the method described in [1], which once the data is sorted into 5th percentile bins, one selects at random a set of DIP values for every bin.  The advantage of the averaging method is repeatability, while the advantage of the random method is that the DIP values actually represent a real data point as experienced by a user.  
In section 2 of this contribution, we first show the repeatability of determining DIP values using the averaging method based on results provided in several contributions presented at RAN4 #41.  In section 3, we then present the results of link level simulations for each of the twenty sets of DIP values defined previously in [4].  The average throughput over all of the bins is then determined, and the DIP values in the bin/row which is most representative of this average throughput are then selected as the DIP values for Ior/Ioc = - 3dB.   Our recommendation is for all interested companies to use these new DIP values to develop their own link level simulation results to determine the expected gain for a type 3i receiver, and to present these results at the RAN4 #42 meeting.  Section 4 presents the relevant conclusions.     

Note since good agreement was reached in terms of the relative gain provided by a type 3i receiver for Ior/Ioc = 0 dB using either the random method [3] or the averaging method [4], we do not see a need to develop new DIP values for this case, and that the group should continue to use the values described in [1] based on the random method.  Numerous companies have already provided link level simulation results for these latter DIP values at the RAN4 #41 meeting as captured in [6], and there is no reason to repeat those simulations using a slightly different set of DIP values since the overall conclusion will not change.
2. A comparison of DIP values for Ior/Ioc = -3 dB

In [4], we proposed a method of generating 20 sets of DIP values, which are based on taking the average of DIP values observed by all UEs that lie within a 5 percentile band rather than randomly choosing one UE within the 5 percentile band as was proposed in [1].   The 20 sets of DIP values determined in [4] for Ior/Ioc = -3 dB are repeated here in Table 1.  Nokia in [2] and ArrayComm in [7] also developed DIP values for Ior/Ioc = -3 using what appears to be the same averaging method, but elected to show their results in 10th percentile increments.  Their results are also repeated here in Tables 2 and 3, respectively.  To facilitate a normalized comparison, Table 4 shows our simulation data sorted in 10th percentile increments. 
Comparing the DIP1 values in Tables 2, 3 and 4 one sees an excellent correlation.  Visually, this is captured in Figure 1, which shows the CDF for DIP1 for each of the three tables (points are plotted at the CDF mid-point of each bin).  Also, shown are the corresponding values for DIP2 through DIP5.  Again, excellent correlation is achieved for all DIPs except at the higher percentiles where perhaps a lack of data points is contributing to the difference.  However, as will be shown in the following section on link level results, the row of interest is the 10th row in Table 1, which corresponds to the 5th row in Tables 2-4.   At this latter point of comparison there is fairly close agreement between the values.
Table 1.  DIP values for Ior/Ioc = -3 dB, sorted on 5th percentile increments, AT&T [4].

	Bin #
	Ior/Ioc
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	1
	-2.998
	-6.937
	-7.659
	-8.454
	-9.608
	-10.972

	2
	-2.994
	-6.135
	-7.058
	-8.320
	-9.880
	-11.729

	3
	-3.007
	-5.755
	-6.761
	-8.203
	-10.258
	-12.123

	4
	-3.003
	-5.481
	-6.616
	-8.414
	-10.446
	-12.231

	5
	-3.016
	-5.238
	-6.392
	-8.339
	-10.864
	-12.762

	6
	-2.992
	-5.043
	-6.398
	-8.617
	-10.961
	-12.975

	7
	-3.003
	-4.866
	-6.498
	-8.647
	-11.006
	-12.908

	8
	-3.001
	-4.697
	-6.423
	-8.928
	-11.357
	-13.136

	9
	-2.983
	-4.524
	-6.180
	-8.960
	-11.626
	-13.544

	10
	-2.993
	-4.370
	-6.210
	-9.245
	-11.654
	-13.750

	11
	-2.984
	-4.218
	-6.148
	-9.594
	-11.979
	-13.862

	12
	-2.996
	-4.088
	-6.202
	-9.508
	-12.007
	-14.064

	13
	-3.001
	-3.959
	-6.205
	-9.537
	-12.151
	-14.229

	14
	-3.002
	-3.830
	-6.435
	-10.064
	-12.304
	-13.839

	15
	-2.996
	-3.699
	-6.537
	-9.879
	-12.378
	-14.146

	16
	-2.994
	-3.556
	-6.362
	-10.123
	-12.648
	-14.409

	17
	-3.007
	-3.423
	-6.515
	-10.314
	-12.788
	-14.436

	18
	-2.998
	-3.300
	-6.598
	-10.454
	-12.785
	-14.702

	19
	-2.975
	-3.174
	-6.772
	-10.619
	-12.882
	-14.717

	20
	-2.897
	-3.003
	-7.078
	-10.791
	-13.061
	-14.689


Table 2, DIP values for Ior/Ioc = - 3dB (converted to dB), Nokia [2].
	CDF range
	DIP ratios for Îor/Ioc = -3dB [+/-0.2dB]

	 
	 
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	0
	10
	-6.53
	-7.45
	-8.47
	-9.73
	-11.08

	10
	20
	-5.68
	-6.80
	-8.39
	-10.30
	-12.02

	20
	30
	-5.22
	-6.58
	-8.56
	-10.74
	-12.49

	30
	40
	-4.81
	-6.42
	-8.87
	-11.16
	-12.92

	40
	50
	-4.44
	-6.31
	-9.26
	-11.57
	-13.31

	50
	60
	-4.15
	-6.24
	-9.61
	-11.92
	-13.64

	60
	70
	-3.93
	-6.20
	-9.91
	-12.20
	-13.90

	70
	80
	-3.67
	-6.14
	-10.30
	-12.56
	-14.26

	80
	90
	-3.42
	-6.05
	-10.75
	-13.00
	-14.69

	90
	100
	-3.13
	-5.89
	-11.59
	-13.78
	-15.45


Table 3, DIP values and other for Ior/Ioc = - 3dB, ArrayComm [7].
	CDF range
	DIP ratios for Îor/Ioc = -3dB [+/-0.2Db]

	<
	(
	Geo [dB]
	DIP1[Db]
	DIP2[dB]
	DIP3[dB]
	DIP4[dB]
	DIP5[dB]
	AWGN
	Ioc [dB]

	0
	10
	   -2.9897
	   -6.5464
	   -7.3351
	   -8.3568
	   -9.7250
	  -11.2257
	   -5.7835
	-101.0440

	10
	20
	   -3.0017
	   -5.6218
	   -6.7481
	   -8.2954
	  -10.3515
	  -12.2500
	   -6.7122
	 -101.0478

	20
	30
	   -2.9965
	   -5.1217
	   -6.5413
	   -8.6098
	  -10.9274
	  -12.7421
	   -7.0437
	  -99.9866

	30
	40
	   -3.0044
	   -4.7327
	   -6.4244
	   -8.9151
	  -11.2666
	  -13.1767
	   -7.3663
	 -100.1202

	40
	50
	   -2.9879
	   -4.4219
	   -6.3124
	   -9.2441
	  -11.6631
	  -13.4983
	   -7.6490
	 -100.2625

	50
	60
	   -3.0037
	   -4.1304
	   -6.3264
	   -9.4815
	  -12.0612
	  -13.8521
	   -7.8634
	  -99.6055

	60
	70
	   -2.9940
	   -3.8725
	   -6.3041
	   -9.8533
	  -12.2602
	  -14.0905
	   -8.1555
	  -98.8391

	70
	80
	   -3.0036
	   -3.6216
	   -6.2328
	  -10.2989
	  -12.6924
	  -14.4455
	   -8.4319
	  -98.7097

	80
	90
	   -3.0035
	   -3.3702
	   -6.6194
	  -10.4450
	  -12.8547
	  -14.5532
	   -8.4214
	  -98.4455

	90
	100
	   -2.9467
	   -3.0896
	   -6.7780
	  -10.7298
	  -13.1190
	  -14.8816
	   -8.7823
	  -97.6796


Table 4. DIP values for Ior/Ioc = -3 dB sorted on 10th percentile increments, AT&T.
	Bin #
	Ior/Ioc
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	1
	-2.996
	-6.516
	-7.347
	-8.386
	-9.743
	-11.336

	2
	-3.005
	-5.616
	-6.687
	-8.308
	-10.351
	-12.176

	3
	-3.004
	-5.140
	-6.395
	-8.475
	-10.912
	-12.866

	4
	-3.002
	-4.781
	-6.461
	-8.785
	-11.178
	-13.020

	5
	-2.988
	-4.446
	-6.195
	-9.101
	-11.640
	-13.646

	6
	-2.990
	-4.152
	-6.175
	-9.550
	-11.993
	-13.963

	7
	-3.001
	-3.893
	-6.319
	-9.794
	-12.227
	-14.028

	8
	-2.995
	-3.627
	-6.449
	-9.999
	-12.510
	-14.275

	9
	-3.002
	-3.361
	-6.556
	-10.383
	-12.786
	-14.567

	10
	-2.936
	-3.087
	-6.922
	-10.704
	-12.971
	-14.703


Figure 1. DIP1 CDF for Ior/Ioc = -3 dB plus associated DIP2-DIP5 values.
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Based on the above results, we feel that the averaging method is indeed repeatable and thus, recommend that this method be used to establish DIP values for Ior/Ioc = - 3 dB.  In the following section, we use the values given in Table 1 to generate link level throughput results, which are then used to select the set of DIP values, which most closely support the average throughput over the cell.  This new set of DIP values can then be used by other companies to generate their own throughput results.
3. Link Level Simulation Results

In this section we present link level simulation results for the DIP values associated with Ior/Ioc = -3 dB given in Table 1.  The throughputs for the HSDPA-only scenario for FRC H-Set 6, PB3, QPSK for type 3i and 3 receivers are shown in Table 5
.  The average throughput for each of the columns is also shown in the respective bottom row.  The type 3i bin # (row) that is closest to the associated average throughput is found to be number 10.  
Table 5. Throughput values for Ior/Ioc = -3 dB.
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Bin # T-PUT T-PUT T-PUT T-PUT

1 102 1106 55 843

2 136 1142 54 826

3 156 1171 50 827

4 166 1184 51 820

5 186 1210 51 820

6 189 1216 51 822

7 202 1215 51 814

8 209 1239 53 817

9 226 1258 55 818

10 234 1273 59 819

11 245 1290 61 817

12 249 1303 61 811

13 261 1312 62 817

14 255 1310 67 817

15 266 1318 69 823

16 292 1339 73 815

17 311 1347 79 817

18 317 1354 81 820

19 335 1363 83 821

20 354 1368 84 826

Ave. T-PUT =  235 1266 63 821
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For comparison purposes, the DIP values associated with bin #10 of Table 1 and the DIP values provided by InterDigital in [1] are shown in Table 6 along with the respective, residual AWGN.  Based on these values, one would expect the type 3i receiver to perform better for the InterDigital values since more of the energy is concentrated in the top two interfering node Bs.  This is indeed found to be the case.
Table 6. A comparison of DIP values for Ior/Ioc = -3 dB.

	Source
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5
	AWGN

	AT&T bin #10
	-4.37
	-6.21
	-9.245
	-11.65
	-13.75
	-7.81

	InterDigital
	-3.21
	-5.56
	-10.01
	-12.67
	-15.53
	-12.03


The resulting throughputs and gains for the bin #10 DIP values and the InterDigital DIP values are given in Table 7.  The gains shown are greater than that reported in [1].  For whatever reasons our type 3 receiver does not support as high a throughputs as [1], while our type 3i receiver supports higher throughputs, especially at the Ec/Ior = -3 dB condition.  The important fact to note, however is that the estimated gains are quite a bit different for the two sets of DIP values.  This was the same conclusion that Motorola came to in [3], but that was because they picked a different set of random DIP values from each of the bins, and it appears that the chances of drawing a set that provides a good match in performance is less than for the Ior/Ioc = 0 dB condition.  One other point worth commenting on though is that the gains shown in Table 7 are significant for both sets of DIP values, and that is quite encouraging, even though our type 3 receiver may be a bit underperforming thus, enhancing the gain. 
Table 7. Throughput and gain comparison for Ior/Ioc = -3 dB.
	DIP profile
	QPSK

	
	Type 3i

Throughput (kbps)
	Type 3

Throughput (kbps)
	Gain

	
	Ec/Ior
	Ec/Ior
	Ec/Ior

	
	-6
	-3
	-6
	-3
	-6
	-3

	AT&T, bin #10
	234
	1273
	59
	819
	3.97
	1.55

	InterDigital
	431
	1437
	77
	808
	5.6
	1.78


4. Conclusions
In this contribution, we have proven that the averaging method for defining DIP values as described in [4] is indeed repeatable as verified by the results provided in [4], [2] and [7].  We conducted link level simulations based on the 20 sets of DIP values that we calculated using the averaging method for Ior/Ioc = -3 dB to determine which bin/row is most representative of the average throughput calculated over all 20 sets.  The resulting set of DIP values was shown to provide significant throughput gains for the type 3i receiver.  We encourage interested companies to use this new set of DIP values defined herein for Ior/Ioc = -3 dB to develop link level simulations of their own and verify the gains achievable. 
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 Appendix A: Link Level Simulation Parameters and Assumptions
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Code structure in serving and interfering base stations
	HSDPA-only scenario, see [6]

	Channel estimation
	Ideal, location and values of channel coefficients are assumed to be known

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) for channel synthesis
	P = 2

	Channel ray mapping
	Nearest Tc/P spaced delay, where Tc is one over the chip rate

	SRRC pulse shaping
	On

	Receiver structure
	Type 3i and 3, see [7]

	Turbo decoding
	MaxLogMap – 8 iterations

	Number of UE antennas
	Two, fully uncorrelated fading between branches

	Equalizer length
	40 taps (20 chips with 2 samples per chip)

	Noise covariance matrix
	Constructed from ideally known channel coefficients and known AWGN variance

	Scrambling codes
	Serving cell = 0; Interfering cells = 8, 16, 24, 32, 40

	Interfering frame offset
	None applied 

	RV sequence
	QPSK {0, 2, 5, 6}






















































































� All of the pertinent link level simulation assumptions are given in Appendix A.





1

_1226403471.xls
Adjusted 0 dB

		Throughputs adjusted using tput_adjust.m program

		HSet 6, QPSK, PB3, TYPE 3/3i, DIP = Average over 5th percentile increments, G = 0 dB

				Throughput (kbps)

				Type 3i				Type 3				Type 3i																								Type 3

				QPSK 
-6 dB		QPSK 
-3 dB		QPSK 
-6 dB		QPSK 
-3 dB		QPSK -6 dB								QPSK -3 dB								16QAM -3 dB								QPSK -6 dB								QPSK -3 dB								16QAM -3 dB

		Bin #		T-PUT		T-PUT		T-PUT		T-PUT		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2

		1		920		1666		689		1548		0.215		2.892		0.951514		0.96383		0		1.952		0.983034		0.986555										0.365		3.174		0.960945		0.967915		0.01		2.086		0.979097		0.988133

		2		959		1692		683		1540		0.202		2.818		0.94924		0.962753		0		1.924		0.982988		0.982139										0.373		3.164		0.959948		0.969221		0.013		2.093		0.97761		0.986712

		3		996		1710		681		1544		0.181		2.772		0.948952		0.965908		0		1.906		0.980619		0.978762										0.379		3.153		0.958579		0.968314		0.015		2.086		0.97711		0.985419

		4		1023		1732		677		1541		0.17		2.731		0.95102		0.964824		0		1.884		0.976392		0.978427										0.382		3.15		0.959037		0.969072		0.018		2.084		0.977405		0.984776

		5		1050		1752		679		1535		0.157		2.692		0.9531		0.965681		0		1.865		0.974213		0.975328										0.38		3.149		0.959785		0.969183		0.021		2.086		0.977257		0.984135

		6		1063		1760		673		1530		0.152		2.673		0.952292		0.966837		0		1.859		0.972543		0.972041										0.385		3.148		0.960769		0.968598		0.023		2.089		0.977595		0.984072

		7		1076		1772		675		1530		0.148		2.648		0.9544		0.966763		0		1.846		0.971678		0.972558										0.384		3.14		0.961449		0.969012		0.025		2.086		0.977127		0.98202

		8		1100		1784		670		1537		0.137		2.624		0.952314		0.966024		0		1.834		0.971068		0.970744										0.391		3.139		0.960876		0.967606		0.024		2.08		0.977019		0.981734

		9		1118		1803		676		1542		0.13		2.597		0.953754		0.967668		0		1.816		0.970991		0.969367										0.387		3.128		0.959583		0.968959		0.024		2.072		0.977558		0.981188

		10		1137		1816		684		1550		0.124		2.569		0.953429		0.968322		0		1.803		0.968482		0.970934										0.381		3.116		0.961027		0.969762		0.024		2.062		0.978561		0.979341

		11		1172		1844		693		1563		0.11		2.523		0.955901		0.971291		0		1.775		0.967275		0.970604										0.375		3.104		0.959929		0.970585		0.022		2.054		0.977106		0.975632

		12		1193		1876		691		1562		0.098		2.508		0.959386		0.97098		0		1.748		0.964464		0.96796										0.377		3.101		0.959335		0.971086		0.025		2.05		0.976548		0.974206

		13		1220		1928		690		1561		0.088		2.478		0.960155		0.972164		0		1.704		0.962113		0.964013										0.38		3.092		0.958356		0.971635		0.026		2.052		0.974299		0.973598

		14		1268		1989		695		1571		0.072		2.42		0.962735		0.973609		0		1.655		0.956314		0.961491										0.379		3.075		0.957448		0.972787		0.026		2.042		0.972334		0.972277

		15		1314		2049		696		1572		0.063		2.354		0.96314		0.97599		0		1.606		0.957693		0.959951										0.379		3.064		0.958056		0.974045		0.028		2.038		0.971105		0.971867

		16		1369		2123		691		1585		0.045		2.295		0.966304		0.979729		0		1.552		0.953803		0.958539										0.385		3.063		0.957254		0.975032		0.029		2.024		0.970217		0.9676

		17		1450		2220		697		1597		0.029		2.196		0.969486		0.982602		0		1.486		0.952792		0.952681										0.382		3.041		0.957991		0.976776		0.03		2.009		0.970834		0.964503

		18		1596		2456		709		1616		0.009		2.033		0.974631		0.982413		0		1.342		0.956213		0.95405										0.375		3.016		0.959002		0.978489		0.029		1.987		0.972795		0.963203

		19		1934		2906		721		1629		0		1.704		0.968462		0.968626		0		1.116		0.981376		0.988405										0.37		2.972		0.959008		0.98271		0.034		1.963		0.972743		0.960549

		20		2119		2971		735		1682		0		1.547		0.964698		0.973958		0		1.08		1.01104		1.0051										0.367		2.935		0.957059		0.984022		0.033		1.9		0.971758		0.965113

		Ave. T-PUT =		1254		1992		690		1567

		Maximum 
throughput, kbps		3219





Original 0 dB

		Throughputs adjusted in a linear fashion with a slop of 1 (not correct in my mind)

		HSet 6, QPSK, PB3, TYPE 3/3i, DIP = Average over 5th percentile increments, G = 0 dB

				Throughput (kbps)

				Type 3i				Type 3				Type 3i																								Type 3

				QPSK 
-6 dB		QPSK 
-3 dB		QPSK 
-6 dB		QPSK 
-3 dB		QPSK -6 dB								QPSK -3 dB								16QAM -3 dB								QPSK -6 dB								QPSK -3 dB								16QAM -3 dB

		Bin #		T-PUT		T-PUT		T-PUT		T-PUT		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2

		1		912		1675		668		1553		0.215		2.892		0.951514		0.96383		0		1.952		0.983034		0.986555										0.365		3.174		0.960945		0.967915		0.01		2.086		0.979097		0.988133

		2		954		1703		661		1546		0.202		2.818		0.94924		0.962753		0		1.924		0.982988		0.982139										0.373		3.164		0.959948		0.969221		0.013		2.093		0.97761		0.986712

		3		993		1724		658		1549		0.181		2.772		0.948952		0.965908		0		1.906		0.980619		0.978762										0.379		3.153		0.958579		0.968314		0.015		2.086		0.97711		0.985419

		4		1021		1748		655		1546		0.17		2.731		0.95102		0.964824		0		1.884		0.976392		0.978427										0.382		3.15		0.959037		0.969072		0.018		2.084		0.977405		0.984776

		5		1051		1771		657		1540		0.157		2.692		0.9531		0.965681		0		1.865		0.974213		0.975328										0.38		3.149		0.959785		0.969183		0.021		2.086		0.977257		0.984135

		6		1064		1781		652		1535		0.152		2.673		0.952292		0.966837		0		1.859		0.972543		0.972041										0.385		3.148		0.960769		0.968598		0.023		2.089		0.977595		0.984072

		7		1078		1794		654		1536		0.148		2.648		0.9544		0.966763		0		1.846		0.971678		0.972558										0.384		3.14		0.961449		0.969012		0.025		2.086		0.977127		0.98202

		8		1104		1808		648		1542		0.137		2.624		0.952314		0.966024		0		1.834		0.971068		0.970744										0.391		3.139		0.960876		0.967606		0.024		2.08		0.977019		0.981734

		9		1122		1827		654		1548		0.13		2.597		0.953754		0.967668		0		1.816		0.970991		0.969367										0.387		3.128		0.959583		0.968959		0.024		2.072		0.977558		0.981188

		10		1142		1841		662		1556		0.124		2.569		0.953429		0.968322		0		1.803		0.968482		0.970934										0.381		3.116		0.961027		0.969762		0.024		2.062		0.978561		0.979341

		11		1178		1872		671		1570		0.11		2.523		0.955901		0.971291		0		1.775		0.967275		0.970604										0.375		3.104		0.959929		0.970585		0.022		2.054		0.977106		0.975632

		12		1199		1906		670		1570		0.098		2.508		0.959386		0.97098		0		1.748		0.964464		0.96796										0.377		3.101		0.959335		0.971086		0.025		2.05		0.976548		0.974206

		13		1226		1962		669		1569		0.088		2.478		0.960155		0.972164		0		1.704		0.962113		0.964013										0.38		3.092		0.958356		0.971635		0.026		2.052		0.974299		0.973598

		14		1275		2028		674		1579		0.072		2.42		0.962735		0.973609		0		1.655		0.956314		0.961491										0.379		3.075		0.957448		0.972787		0.026		2.042		0.972334		0.972277

		15		1322		2090		675		1580		0.063		2.354		0.96314		0.97599		0		1.606		0.957693		0.959951										0.379		3.064		0.958056		0.974045		0.028		2.038		0.971105		0.971867

		16		1377		2169		669		1594		0.045		2.295		0.966304		0.979729		0		1.552		0.953803		0.958539										0.385		3.063		0.957254		0.975032		0.029		2.024		0.970217		0.9676

		17		1458		2274		676		1606		0.029		2.196		0.969486		0.982602		0		1.486		0.952792		0.952681										0.382		3.041		0.957991		0.976776		0.03		2.009		0.970834		0.964503

		18		1604		2511		689		1625		0.009		2.033		0.974631		0.982413		0		1.342		0.956213		0.95405										0.375		3.016		0.959002		0.978489		0.029		1.987		0.972795		0.963203

		19		1950		2929		703		1639		0		1.704		0.968462		0.968626		0		1.116		0.981376		0.988405										0.37		2.972		0.959008		0.98271		0.034		1.963		0.972743		0.960549

		20		2147		2957		715		1692		0		1.547		0.964698		0.973958		0		1.08		1.01104		1.0051										0.367		2.935		0.957059		0.984022		0.033		1.9		0.971758		0.965113

		Ave. T-PUT =		1259		2018		669		1574

		Maximum 
throughput, kbps		3219





Adjusted -3 dB

		Throughputs based on tput_adjust.m

		HSet 6, QPSK, PB3, TYPE 3/3i, DIP = Average over 5th percentile increments, G = -3 dB

				Throughput (kbps)

				Type 3i				Type 3				Type 3i																								Type 3

				QPSK 
-6 dB		QPSK 
-3 dB		QPSK 
-6 dB		QPSK 
-3 dB		QPSK -6 dB								QPSK -3 dB								16QAM -3 dB								QPSK -6 dB								QPSK -3 dB								16QAM -3 dB

		Bin #		T-PUT		T-PUT		T-PUT		T-PUT		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2

		1		102		1106		55		843		0.856		3.864		1.0059		1.01836		0.13		2.671		0.955531		0.96746										0.91		3.917		1.00849		1.0253		0.266		2.963		0.956482		0.965855

		2		136		1142		54		826		0.828		3.831		0.996505		1.01552		0.117		2.614		0.957845		0.968359										0.912		3.915		1.00824		1.02571		0.279		2.964		0.956187		0.969129

		3		156		1171		50		827		0.81		3.802		0.994564		1.01237		0.104		2.581		0.960599		0.96813										0.916		3.915		1.00832		1.02594		0.277		2.966		0.956434		0.970395

		4		166		1184		51		820		0.8		3.784		0.993857		1.01166		0.099		2.56		0.962606		0.968749										0.916		3.912		1.00773		1.02528		0.281		2.97		0.956938		0.970631

		5		186		1210		51		820		0.779		3.775		0.992803		1.01088		0.087		2.534		0.963189		0.970186										0.916		3.912		1.00715		1.02562		0.282		2.963		0.957906		0.971552

		6		189		1216		51		822		0.777		3.765		0.99204		1.01073		0.085		2.525		0.965011		0.969648										0.916		3.913		1.00741		1.02554		0.279		2.965		0.95793		0.97222

		7		202		1215		51		814		0.764		3.751		0.991851		1.00883		0.087		2.518		0.965458		0.970679										0.916		3.913		1.00741		1.02554		0.284		2.971		0.958997		0.973329

		8		209		1239		53		817		0.756		3.746		0.99126		1.00987		0.078		2.491		0.965751		0.971721										0.914		3.909		1.0074		1.02461		0.28		2.97		0.961579		0.972584

		9		226		1258		55		818		0.74		3.722		0.988623		1.00948		0.072		2.459		0.968704		0.974537										0.913		3.902		1.00664		1.02403		0.279		2.968		0.961357		0.974471

		10		234		1273		59		819		0.733		3.708		0.987228		1.00952		0.063		2.45		0.968681		0.976052										0.909		3.902		1.00625		1.02396		0.28		2.962		0.960527		0.973935

		11		245		1290		61		817		0.723		3.701		0.98779		1.00731		0.058		2.433		0.967803		0.975907										0.906		3.897		1.00693		1.02319		0.282		2.961		0.960499		0.974199

		12		249		1303		61		811		0.72		3.686		0.98707		1.00657		0.053		2.416		0.969267		0.977449										0.906		3.897		1.00737		1.0226		0.287		2.96		0.959951		0.974634

		13		261		1312		62		817		0.709		3.673		0.985166		1.00668		0.055		2.39		0.970262		0.978563										0.906		3.894		1.00594		1.02287		0.282		2.96		0.959245		0.975309

		14		255		1310		67		817		0.713		3.681		0.988011		1.00613		0.052		2.403		0.969708		0.97819										0.9		3.89		1.00579		1.02289		0.281		2.96		0.959673		0.976392

		15		266		1318		69		823		0.704		3.669		0.986335		1.00496		0.051		2.384		0.972315		0.979844										0.899		3.889		1.00507		1.02274		0.279		2.944		0.962689		0.974904

		16		292		1339		73		815		0.682		3.636		0.982879		1.00307		0.046		2.357		0.971921		0.981022										0.895		3.882		1.00447		1.0223		0.285		2.947		0.960561		0.977508

		17		311		1347		79		817		0.665		3.615		0.981745		1.00121		0.043		2.348		0.971779		0.981566										0.888		3.875		1.00482		1.02072		0.285		2.938		0.961531		0.976125

		18		317		1354		81		820		0.66		3.61		0.980307		1.00081		0.042		2.334		0.973623		0.982855										0.886		3.875		1.00483		1.02071		0.284		2.931		0.961463		0.976906

		19		335		1363		83		821		0.644		3.595		0.979849		0.998434		0.039		2.325		0.97361		0.98304										0.884		3.87		1.00431		1.02034		0.279		2.941		0.962479		0.978288

		20		354		1368		84		826		0.627		3.581		0.9773		0.997747		0.04		2.313		0.973997		0.983396										0.883		3.87		1.00327		1.02077		0.277		2.935		0.961953		0.976728

		Ave. T-PUT =		235		1266		63		821

		Maximum 
throughput, kbps		3219

		Results for InterDigital DIP profile for G = -3 dB

				Type 3i				Type 3				Type 3i																								Type 3

				QPSK -6 dB		QPSK -3 dB		QPSK 
-6 dB		QPSK
-3 dB		QPSK, -6 dB								QPSK, -3 dB																QPSK, -6 dB								QPSK, -3 dB

				T-PUT		T-PUT		T-PUT		T-PUT		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2										BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2

		ID, G = -3										0.567		3.461		0.969866		0.991196		0.031		2.218		0.975404		0.983585										0.892		3.872		1.0041		1.02107		0.291		2.94		0.960784		0.979923





Original -3 dB

		Throughputs adjusted in a linear fashion with a slop of 1 (not correct in my mind)

		HSet 6, QPSK, PB3, TYPE 3/3i, DIP = Average over 5th percentile increments, G = -3 dB

				Throughput (kbps)

				Type 3i				Type 3				Type 3i																								Type 3

				QPSK 
-6 dB		QPSK 
-3 dB		QPSK 
-6 dB		QPSK 
-3 dB		QPSK -6 dB								QPSK -3 dB								16QAM -3 dB								QPSK -6 dB								QPSK -3 dB								16QAM -3 dB

		Bin #		T-PUT		T-PUT		T-PUT		T-PUT		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2		BLER		NTRANS		RX 1		RX 2

		1		119		1090		73		830		0.856		3.864		1.0059		1.01836		0.13		2.671		0.955531		0.96746										0.91		3.917		1.00849		1.0253		0.266		2.963		0.956482		0.965855

		2		144		1129		71		813		0.828		3.831		0.996505		1.01552		0.117		2.614		0.957845		0.968359										0.912		3.915		1.00824		1.02571		0.279		2.964		0.956187		0.969129

		3		160		1159		68		814		0.81		3.802		0.994564		1.01237		0.104		2.581		0.960599		0.96813										0.916		3.915		1.00832		1.02594		0.277		2.966		0.956434		0.970395

		4		170		1173		68		809		0.8		3.784		0.993857		1.01166		0.099		2.56		0.962606		0.968749										0.916		3.912		1.00773		1.02528		0.281		2.97		0.956938		0.970631

		5		188		1200		68		809		0.779		3.775		0.992803		1.01088		0.087		2.534		0.963189		0.970186										0.916		3.912		1.00715		1.02562		0.282		2.963		0.957906		0.971552

		6		190		1206		68		811		0.777		3.765		0.99204		1.01073		0.085		2.525		0.965011		0.969648										0.916		3.913		1.00741		1.02554		0.279		2.965		0.95793		0.97222

		7		202		1206		68		803		0.764		3.751		0.991851		1.00883		0.087		2.518		0.965458		0.970679										0.916		3.913		1.00741		1.02554		0.284		2.971		0.958997		0.973329

		8		210		1230		70		807		0.756		3.746		0.99126		1.00987		0.078		2.491		0.965751		0.971721										0.914		3.909		1.0074		1.02461		0.28		2.97		0.961579		0.972584

		9		225		1250		71		808		0.74		3.722		0.988623		1.00948		0.072		2.459		0.968704		0.974537										0.913		3.902		1.00664		1.02403		0.279		2.968		0.961357		0.974471

		10		232		1266		74		809		0.733		3.708		0.987228		1.00952		0.063		2.45		0.968681		0.976052										0.909		3.902		1.00625		1.02396		0.28		2.962		0.960527		0.973935

		11		242		1282		76		807		0.723		3.701		0.98779		1.00731		0.058		2.433		0.967803		0.975907										0.906		3.897		1.00693		1.02319		0.282		2.961		0.960499		0.974199

		12		245		1296		76		802		0.72		3.686		0.98707		1.00657		0.053		2.416		0.969267		0.977449										0.906		3.897		1.00737		1.0226		0.287		2.96		0.959951		0.974634

		13		256		1306		77		807		0.709		3.673		0.985166		1.00668		0.055		2.39		0.970262		0.978563										0.906		3.894		1.00594		1.02287		0.282		2.96		0.959245		0.975309

		14		252		1304		82		808		0.713		3.681		0.988011		1.00613		0.052		2.403		0.969708		0.97819										0.9		3.89		1.00579		1.02289		0.281		2.96		0.959673		0.976392

		15		261		1313		82		814		0.704		3.669		0.986335		1.00496		0.051		2.384		0.972315		0.979844										0.899		3.889		1.00507		1.02274		0.279		2.944		0.962689		0.974904

		16		284		1334		86		806		0.682		3.636		0.982879		1.00307		0.046		2.357		0.971921		0.981022										0.895		3.882		1.00447		1.0223		0.285		2.947		0.960561		0.977508

		17		301		1343		92		809		0.665		3.615		0.981745		1.00121		0.043		2.348		0.971779		0.981566										0.888		3.875		1.00482		1.02072		0.285		2.938		0.961531		0.976125

		18		306		1351		94		811		0.66		3.61		0.980307		1.00081		0.042		2.334		0.973623		0.982855										0.886		3.875		1.00483		1.02071		0.284		2.931		0.961463		0.976906

		19		322		1360		95		813		0.644		3.595		0.979849		0.998434		0.039		2.325		0.97361		0.98304										0.884		3.87		1.00431		1.02034		0.279		2.941		0.962479		0.978288

		20		340		1365		96		818		0.627		3.581		0.9773		0.997747		0.04		2.313		0.973997		0.983396										0.883		3.87		1.00327		1.02077		0.277		2.935		0.961953		0.976728

		Ave. T-PUT =		232		1258		78		810

		Maximum 
throughput, kbps		3219

		Results for InterDigital DIP profile for G = -3 dB

				Type 3i				Type 3				Type 3i																								Type 3

				QPSK -6 dB		QPSK -3 dB		QPSK 
-6 dB		QPSK
-3 dB		QPSK, -6 dB								QPSK, -3 dB																QPSK, -6 dB								QPSK, -3 dB

				T-PUT		T-PUT		T-PUT		T-PUT		BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2										BLER		NTRANS		RX 1		RX 2		BLER		NTRANS		RX1		RX2

		ID, G = -3		411		1436		89		800		0.567		3.461		0.969866		0.991196		0.031		2.218		0.975404		0.983585										0.892		3.872		1.0041		1.02107		0.291		2.94		0.960784		0.979923
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