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1. Introduction

In the RAN Plenary meeting #30 a new study item on further improved performance requirements for UMTS/HSDPA UE was approved [1]. During RAN4#38 the modelling of the evaluation scenarios was discussed and the parameters to derive the main system level parameters for link simulation scenarios were agreed [2]. Results for  the agreed system level scenario were presented in RAN4 meeting #40 in Shanghai [3]

 REF _Ref148882024 \r \h 
[4]

 REF _Ref148882026 \r \h 
[5]

 REF _Ref148882028 \r \h 
[6]. The DIP values agreed to be used on evaluation were summarised in [7]. In the RAN4 meeting #40 a new approach to determine the DIP values from the system level scenario were presented [8]. The approach was based on conditioning the DIP values on the geometry (as initially proposed in #39) and furthermore weighting the values with the relative gains of selected receiver structure. Although the proposal make the scenario directly dependent on the assumed receiver structure, it was strongly felt by some companies that the DIP values given in [8] may hold some merit and therefore they should be used in evaluating the performance. Before the RAN4 meeting #41 a new set of DIP values for Îor/Ioc =-3dB using the same methodology as given in [8] was distributed in the RAN4 HSDPA email reflector [9]. In this contribution we present preliminary results trying to duplicate the main system level parameters.  
2. System level results
This section covers the main results extracted from the system level scenario. The main parameters of the scenario are given in Annex A at the end of this document. Different metrics were evaluated from this deployment scenario for nine strongest cells. The parameters evaluated are based on the definitions given in [5].  
As given in [8] we first evaluated the DIP values for 2nd to 5th strongest interferer conditioned with the DIP ratio of the strongest interferer. The results obtained for each 5th percentile of cumulative probability distribution of the DIP ratio of the strongest interferer are given in Table 1. The geometry of the sample set was limited to the range of 0.2dB from the Îor/Ioc=0dB.  These would appear to give relatively close match to those values presented in [8] although some differences exist. 
Furthermore an additional set of DIP values was provided to RAN4 HSDPA email reflector targeted for geometry of -3dB [9]. The initial results obtained are presented in Table 2. These are shown for every 10th percentile of the cumulative probability distribution of the DIP ratio of the strongest interferer. As the cdf of the DIP1 rises quite steeply finer granularity (than 0.01) would have been needed to segment the sample set in a representative manner. 
Additionally Table 3 presents the average DIP values for Îor/Ioc values of -3dB and 0dB and in Table 4 the median values for different Îor/Ioc values are given. It is good to note that the median have been slightly changed from ones presented in [5] where coarser bin granularity was used. When comparing the average DIP values presented in Table 3 for Îor/Ioc values of 0dB, it can be seen that the average DIP values for the few strongest interferers are relatively close to those proposed in [8]. This would seem to suggest that the average DIP values conditioned with the Îor/Ioc could be used to give better insight to the interference mitigation benefits at cell edge conditions. For DIP values proposed for  Îor/Ioc value of -3dB we can observe slightly worse match to the average conditions. 
Table 1. DIP ratios for five strongest interferer conditioned on DIP1 at Îor/Ioc of 0dB [±0.2dB]
	CDF range
	DIP ratios for Îor/Ioc = 0dB [+/-0.2dB]

	<
	(
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	0
	5
	0.2063
	0.1722
	0.1404
	0.1089
	0.0817

	5
	10
	0.2508
	0.2
	0.1465
	0.0995
	0.0679

	10
	15
	0.2804
	0.2128
	0.1434
	0.0902
	0.0605

	15
	20
	0.3051
	0.2215
	0.1379
	0.0828
	0.0553

	20
	25
	0.3302
	0.228
	0.1297
	0.0765
	0.0511

	25
	30
	0.355
	0.233
	0.1205
	0.0707
	0.0474

	30
	35
	0.375
	0.2363
	0.1131
	0.0664
	0.0446

	35
	40
	0.395
	0.2389
	0.1058
	0.0623
	0.042

	40
	45
	0.4199
	0.2418
	0.097
	0.0574
	0.0388

	45
	50
	0.4449
	0.2456
	0.088
	0.0523
	0.0354

	50
	55
	0.4698
	0.2567
	0.077
	0.0461
	0.0313

	55
	60
	0.4998
	0.273
	0.063
	0.0381
	0.026

	60
	65
	0.5298
	0.1797
	0.0795
	0.0487
	0.0334

	65
	70
	0.5598
	0.1685
	0.0742
	0.0454
	0.0311

	70
	75
	0.5946
	0.1571
	0.0677
	0.0414
	0.0283

	75
	80
	0.6346
	0.1433
	0.0609
	0.037
	0.0251

	80
	85
	0.6793
	0.1305
	0.053
	0.0315
	0.0213

	85
	90
	0.7384
	0.1159
	0.0425
	0.0239
	0.0159

	90
	95
	0.8125
	0.1048
	0.0259
	0.0132
	0.0085

	95
	100
	0.8991
	0.0874
	0.0086
	0.0036
	0.0019


Table 2. DIP ratios for five strongest interferer conditioned on DIP1 at Îor/Ioc of -3dB [±0.2dB]

	CDF range
	DIP ratios for Îor/Ioc = -3dB [+/-0.2dB]

	 
	 
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	0
	10
	0.2224
	0.1799
	0.1423
	0.1065
	0.0779

	10
	20
	0.2706
	0.2088
	0.1449
	0.0933
	0.0628

	20
	30
	0.3004
	0.2199
	0.1392
	0.0843
	0.0563

	30
	40
	0.3302
	0.228
	0.1297
	0.0765
	0.0511

	40
	50
	0.3601
	0.2338
	0.1187
	0.0696
	0.0467

	50
	60
	0.385
	0.2377
	0.1094
	0.0643
	0.0433

	60
	70
	0.405
	0.2401
	0.1022
	0.0603
	0.0407

	70
	80
	0.43
	0.2431
	0.0934
	0.0554
	0.0375

	80
	90
	0.4549
	0.2483
	0.0841
	0.0501
	0.034

	90
	100
	0.486
	0.2578
	0.0693
	0.0419
	0.0285


Table 3. Summary of average DIP values for eight interferers for selected Îor1/Ioc values
	                     Îor1/Ioc 
DIPi
	-3dB
	0dB

	DIP1 
	0.37
	0.49

	DIP2 
	0.22
	0.17

	DIP3
	0.12
	0.09

	DIP4
	0.07
	0.06

	DIP5
	0.05
	0.04

	DIP6
	0.03
	0.03

	DIP7
	0.02
	0.02

	DIP8
	0.01
	0.01


Table 4. Median DIP values for five interferers for selected Îor1/Ioc values.
	                     Îor1/Ioc 
DIPi
	-3dB
	0dB
	5dB
	10dB
	All

	 DIP1 
	0.35
	0.43
	0.37
	0.3
	0.39

	DIP2 
	0.19
	0.14
	0.14
	0.14
	0.18

	DIP3
	0.09
	0.06
	0.07
	0.09
	0.095

	DIP4
	0.04
	0.03
	0.04
	0.07
	0.05

	DIP5
	0.02
	0.02
	0.02
	0.04
	0.04


3. Conclusions
In this contribution we have presented system simulation results from the scenario given in [2] for the purpose of duplicating the results presented in [8] and [9].  The obtained results seem to be reasonably well aligned for the values presented in [8]. Some differences exist, but this can most likely be clarified by aligning the statistic gathering.
Further observation of the average DIP values for Îor/Ioc =0dB also showed that the values proposed in  [8] are reasonably close to the average DIP conditioned with geometry. Therefore using the values proposed in [8] or using the DIP’s based on the average values conditioned with the geometry would seem feasible for the evaluation purposes to give better insight to the interference mitigation benefits in cell edge conditions.
However, observation of the statistics of DIP values at Îor/Ioc =-3dB seems to indicate that the DIP values proposed in [9] for this geometry have quite low probability of realisation. Therefore it would seem that these values are not compatible with the given scenario.
Unfortunately we were not able to perform link level simulations to evaluate the gains for the range of presented DIP values. These could be done once the evaluated range of DIP has been agreed. Before doing that it might be useful to consider how the gain seen in link level simulations is utilised in weighting purposes. As can be observed from the results presented in [8] [9] majority of the observed gain for the used FRC comes from the 16QAM case, especially at the at Îor/Ioc of -3dB. However the absolute throughput results are lower for 16QAM than for QPSK with the same Ec/Ior. Therefore the gains used in weighting might not correspond to the actual gains observed in similar situations in practise. Thus it could either be considered whether the gain used to weight the DIP values to create the new DIP set would be based on the best performing FRC combination in terms of absolute throughput for given Ec/Ior value. Or alternatively the range of the DIP values could be evaluated with link adaptation enabled. In this way the selected DIP values might better correspond to the gains observed in practise.
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Annex A. Main system level parameters
	Parameter


	Assumption

	Cellular layout
	Hexagonal grid, 19 sites with 3 sectors

	Site to site distance 
	1000m

	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

	BS antenna gain
	14dBi

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

	BS total TX power
	20W

	UE antenna gain
	0dBi

	UE noise figure
	9dB


[image: image5.png]y[m]

Cell set-up
2500 -

2000

(34,735,369

1500 -

(22,23,24

(46,47,48

1000

(10,11,12 (55,55, 57)

Y
500 - Y ‘

(43, 44,45

7.8.9 (52,53, 54

-500

(40, 41,42

-1000

5,6 (28,29,30) (49,50,51

-1500 -

(13,14,15

-2000 Y
(25, 26, 27)
L

(37,38,39

2500 I I I I I I I I ]
-2500  -2000 -1500  -1000 -500 0 500 1000 1500 2000 2500

x[m]





Figure A.1 Cell layout of the studied scenario. Blue colour marks the evaluated area.

Annex B. Additional results

Table 5. DIP ratios for five strongest interferer conditioned on DIP1 at Îor/Ioc of 0dB [±0.2dB]
	CDF range
	DIP ratios for Îor/Ioc = 0dB [+/-0.2dB]

	<
	(
	DIP1[dB]
	DIP2[dB]
	DIP3[dB]
	DIP4[dB]
	DIP5[dB]

	0
	5
	-6.86
	-7.64
	-8.53
	-9.63
	-10.88

	5
	10
	-6.01
	-6.99
	-8.34
	-10.02
	-11.68

	10
	15
	-5.52
	-6.72
	-8.43
	-10.45
	-12.18

	15
	20
	-5.16
	-6.55
	-8.6
	-10.82
	-12.57

	20
	25
	-4.81
	-6.42
	-8.87
	-11.16
	-12.92

	25
	30
	-4.5
	-6.33
	-9.19
	-11.51
	-13.24

	30
	35
	-4.26
	-6.27
	-9.47
	-11.78
	-13.51

	35
	40
	-4.03
	-6.22
	-9.76
	-12.06
	-13.77

	40
	45
	-3.77
	-6.17
	-10.13
	-12.41
	-14.11

	45
	50
	-3.52
	-6.1
	-10.56
	-12.81
	-14.51

	50
	55
	-3.28
	-5.91
	-11.14
	-13.36
	-15.04

	55
	60
	-3.01
	-5.64
	-12.01
	-14.19
	-15.85

	60
	65
	-2.76
	-7.45
	-11
	-13.12
	-14.76

	65
	70
	-2.52
	-7.73
	-11.3
	-13.43
	-15.07

	70
	75
	-2.26
	-8.04
	-11.69
	-13.83
	-15.48

	75
	80
	-1.97
	-8.44
	-12.15
	-14.32
	-16

	80
	85
	-1.68
	-8.84
	-12.76
	-15.02
	-16.72

	85
	90
	-1.32
	-9.36
	-13.72
	-16.22
	-17.99

	90
	95
	-0.9
	-9.8
	-15.87
	-18.79
	-20.71

	95
	100
	-0.46
	-10.58
	-20.66
	-24.44
	-27.21


Table 6. DIP ratios for five strongest interferer conditioned on DIP1 at Îor/Ioc of -3dB [±0.2dB]
	CDF range
	DIP ratios for Îor/Ioc = -3dB [+/-0.2dB]

	 
	 
	DIP1 [dB]
	DIP2  [dB]
	DIP3  [dB]
	DIP4  [dB]
	DIP5  [dB]

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

	10
	20
	-5.68
	-6.8
	-8.39
	-10.3
	-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
	-6.2
	-9.91
	-12.2
	-13.9

	70
	80
	-3.67
	-6.14
	-10.3
	-12.56
	-14.26

	80
	90
	-3.42
	-6.05
	-10.75
	-13
	-14.69

	90
	100
	-3.13
	-5.89
	-11.59
	-13.78
	-15.45
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Figure 1. DIP cdf for eight strongest interferers at Îor1/Ioc of 0dB
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Figure 2. DIP cdf for eight strongest interferers at Îor1/Ioc of -3dB
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