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1. Introduction
In R4-060959 [1] a table of 20 representative DIP
 values for the Ior/Ioc = 0 dB case was presented. This table was generated by sorting and sampling (at 5 percentile intervals) the DIP values obtained for individual randomly placed UEs located in positions that yielded Ior/Ioc = 0dB. In [2] a similar table of 20 representative DIP values was presented for the Ior/Ioc = -3 dB case. 
Due to the method used to generate the 20 representative DIP values presented in [1] and [2] these values are not repeatable by other companies. According to the method presented in [1], for the Ior/Ioc = 0 dB case, DIP values are collected for all UEs whose Ior/Ioc is equal to 0 dB ((0.2 dB). These data points are then sorted according to DIP1 and sampled at 5 percentile intervals to yield 20 groups of data points. A single data point is randomly picked within each of these 20 groups to yield the 20 representative DIP values. Since different static system simulators may have different random number generator algorithms and seeds, it is impossible for other companies to replicate the DIP values given in [1] and [2].  
This contribution presents a method of generating representative DIP values based on the average over each 5 percentile interval, which should allow participating companies to replicate these values within some reasonable error tolerance.  Twenty representative DIP values based on the proposed method are provided in Section 2 for both the Ior/Ioc = 0 dB and -3 dB cases. Section 3 presents link level simulation results for the HSDPA-only scenario for type 3i and type 3 receivers for the DIP values associated with the Ior/Ioc = 0 dB case.  Section 4 presents the relevant conclusions.
It is important to note that the non-repeatability of results may or may not be an issue, and it can be argued that the methodology defined in [1][2] does provide actual DIP values as encountered by the UE in the simulator.  However, we thought it was important to define a method that is repeatable should the group decide that repeatability is a requirement.  It is interesting to note that the throughputs and gains achieved by this new averaging method are very similar to those obtained by the method defined in [1][2], and thus, our conclusion is that either method is acceptable.  
2. Proposed Method and DIP Values for Ior/Ioc = 0 dB and -3 dB

In this section we propose a method of generating 20 representative DIP values that should be repeatable by other companies. We propose to take 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]. For the Ior/Ioc = 0 dB case, all UEs whose DIP1 value is equal to 0 dB ((0.2 dB) are sorted according to DIP1 and sampled at 5 percentile intervals to yield 20 groups. The 20 representative DIP values are the average of the DIP values observed by all UEs that fall within each of these 20 groups. Based on our static system simulator we have generated these 20 representative DIP values for the Ior/Ioc = 0 dB and -3 dB cases as shown in Tables 1 and 2 respectively. System simulation assumptions are the same as in [3], and are given in Appendix A. Since the values in Tables 1 and 2 are average values, they are not dependent upon specific random number drawings but rather on the statistical nature of the DIP values, which makes them repeatable by other companies’ simulators, while still ensuring that the entire range of DIP values is captured in the 20 representative DIP values. 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 as proposed in [1].  This new set of DIP values can then be used by other companies to generate additional link level simulation results should the group decide that this is the preferred method for generating DIP values.
Table 1. Proposed 20 Representative DIP values for Ior/Ioc = 0 dB

	#
	Ior/Ioc
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	1
	0.009
	-6.791
	-7.575
	-8.522
	-9.651
	-11.104

	2
	-0.005
	-5.915
	-6.988
	-8.348
	-10.125
	-11.964

	3
	0.007
	-5.443
	-6.766
	-8.670
	-10.683
	-12.360

	4
	0.002
	-5.060
	-6.585
	-8.791
	-10.912
	-12.776

	5
	0.011
	-4.741
	-6.523
	-8.924
	-11.365
	-13.122

	6
	0.004
	-4.453
	-6.529
	-9.260
	-11.719
	-13.343

	7
	0.002
	-4.190
	-6.455
	-9.521
	-11.886
	-13.767

	8
	-0.006
	-3.931
	-6.517
	-9.889
	-12.097
	-13.748

	9
	0.003
	-3.663
	-6.689
	-10.117
	-12.324
	-14.035

	10
	-0.010
	-3.422
	-6.788
	-10.413
	-12.672
	-14.471

	11
	0.001
	-3.175
	-6.909
	-10.731
	-13.019
	-14.628

	12
	-0.004
	-2.912
	-7.411
	-10.904
	-13.181
	-14.687

	13
	0.003
	-2.640
	-7.783
	-11.287
	-13.436
	-14.998

	14
	-0.005
	-2.363
	-8.141
	-11.781
	-13.798
	-15.413

	15
	-0.001
	-2.080
	-8.725
	-12.021
	-14.069
	-15.754

	16
	0.002
	-1.782
	-9.545
	-12.538
	-14.410
	-16.105

	17
	-0.006
	-1.467
	-10.444
	-13.118
	-15.121
	-16.738

	18
	0.002
	-1.038
	-11.853
	-14.008
	-16.473
	-18.147

	19
	-0.043
	-0.538
	-11.959
	-18.051
	-21.049
	-22.357

	20
	-0.054
	-0.351
	-11.271
	-29.597
	-33.172
	-34.687


Table 2. Proposed 20 Representative DIP values for Ior/Ioc = -3 dB

	#
	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


3. Link Level Simulation Results

In this section we present our link level simulation results for the DIP values associated with Ior/Ioc = 0 dB given in Table 1.  The resulting throughputs for the HSDPA-only scenario for FRC H-Set 6, PB3, QPSK for type 3i and type 3 receivers are shown in Table 3
.  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 14.
Table 3. Throughput values for Ior/Ioc = 0 dB.
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The resulting throughputs and gains for this new methodology which we call ‘averaged over the bins’ for bin #14 compared to the ‘representative DIPs with shadow fading for Ior/Ioc = 0 dB’ defined in [1], and the median DIP profile defined in [4] are given in Table 4.  It appears that our gains are a bit greater than that reported in [1] for the representative DIPs, and for that reported in [5] for the median DIPs, particularly at the Ec/Ior = -6 dB point.  Our absolute throughput values are greater than those provided in [1] and [5], except for the type 3 receiver at Ec/Ior = -6 dB.  We would have expected all of our throughputs to be greater since we assumed ideal channel and noise variance estimation, while [1] did not and [5] did not assume ideal channel estimation
, but we are at a loss as to why our type 3 at -6 dB does not perform as well.  That discrepancy aside, what is interesting to note is how close the relative gains are for the ‘averaged over bins’ method and the ‘representative DIPs’ method.  Based on these results, it may be safe to conclude that either of these methods will produce similar results in terms of relative performance gains.  In addition, based on the throughputs and gains shown for either of these methods, we are greatly encouraged by the performance of the type 3i receiver and look forward to other results from the group.  We did not get a chance to complete simulations for 16 QAM, and we also did not get a chance to develop throughputs for the Ior/Ioc = 3 dB case, but can do so if the group decides this to be the preferred method.
Table 4. Gains in throughput for various DIP profiles for Ior/Ioc = 0 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

	Averaged over the bins
	1268
	1989
	695
	1571
	82%
	27%

	Representative DIPs with shadow fading, 0 dB
	1256
	1962
	685
	1552
	83%
	26%

	Median DIPs
	1047
	1733
	697
	1543
	50%
	12%


4. Conclusions
In this contribution we have presented an alternative method for computing DIP values, which is based on the method defined in [1], but with averaging of all of the values contained in each of the 5 percentile bins.  We feel that our method yields results that should be repeatable by all companies, and thus, may be preferred to the method in [1].  However, link level simulation results indicate that both methods give very similar results, and thus, either method is acceptable to us.  If there is no major objection to the non-repeatability of the method in [1], it probably makes sense that the group continues to use that method, and to conduct link level simulations based on the DIP values for the 0 dB and -3 dB points defined in [1] and [2], respectively.

We are also greatly encouraged by the link level simulation results of section 3, which show significant gains for the type 3i receiver for both the method defined in [1] and for the new method defined herein.  We look forward to additional results from the group and to continued progress in this study item effort.   
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Appendix A: Static System Simulation Parameters and Assumptions
	Parameter


	Assumption

	Cellular layout
	Hexagonal grid, 19 sites with 3 sectors

	Site to site distance 
	1000 m

	Propagation Model
	L= 128.1 + 37.6Log10(Rkm)

	Std. of slow fading
	8 dB

	Correlation between sectors
	1.0

	Correlation between sites
	0.5

	Carrier frequency
	2000MHz

	MCL
	70 dB

	BS antenna gain
	14dB

	BS antenna pattern
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( is defined as the angle between the direction of interest and the boresight of the antenna, (3dB is the 3dB beamwidth in degrees, and  Am is the maximum attenuation. Front-to-back ratio, Am, is set to 20dB. (3dB used is 70 degrees .

	BS total TX power
	20W

	UE antenna gain
	0dBi

	UE noise figure
	9dB

	Packet scheduler
	Round-robin

	Traffic model
	Full-buffer

	HSDPA UE category
	Category 5


Appendix B: 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}






















































































� Please see [3] for definition of DIP values and background information


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


� In addition, [1] assumed a VA30 channel, while we assumed PB3.
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