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1. Introduction

As agreed at the WG4#40 in Tallinn [1] InterDigital has developed and is providing a representative DIP profile for Ior/Ioc=-3dB.  The provided profile was developed using the same rationale as was used to define the Ior/Ioc=0dB profile provided in [2].   
2. DIP profiles 

Table 1 provides a summary of the representative DIP values for Ior/Ioc = -3 dB and also provides the DIP values from [2] for Ior/Ioc= 0 dB for reference.
Table 1: Representative DIP Values based on weighted average of throughput
	Ior/Ioc (dB)
	DIP1 (dB)
	DIP2 (dB)
	DIP3 (dB)
	DIP4 (dB)
	DIP5

(dB)

	0
	-2.75
	-7.64
	-8.68
	-13.71
	-14.59

	-3
	-3.21
	-5.56
	-10.01
	-12.67
	-15.53


3. Discussion 

This contribution follows the methodology presented in [2] and agreed to in RAN4 to generate a set of representative DIP values for the Ior/Ioc = -3 dB case.  The Ior/Ioc = -3 dB case is representative of the cell edge performance.  

3.1 DIP ratios for Ior/Ioc= -3 dB with shadow fading

Following [2] 20 DIP sets generated which are representative of the DIP values across the whole cell where the UE would have an Ior/Ioc value of -3 dB.  However, for this case seven of the DIP sets are virtually identical yielding a set of 13 DIP values which were used in the link level simulations.  The 13th DIP set results were included in the performance weighted average seven times to yield a correctly weighted average throughput value.  
The 13 DIP sets generated by the method of [2] are provided in Table 2 and are shown graphically in Figure 1. 
Table 2 – DIP ratios for Ior/Ioc=0dB
	#
	Ior/Ioc (dB)
	DIP1 (dB)
	DIP2 (dB)
	DIP3 (dB)
	DIP4 (dB)
	DIP5 (dB)
	Ioc  (dB)

	1
	-3.05
	-6.38
	-6.86
	-9.74
	-9.74
	-10.91
	-64.71

	2
	-2.94
	-5.90
	-6.89
	-9.56
	-10.36
	-11.06
	-60.56

	3
	-2.93
	-5.34
	-7.08
	-7.62
	-11.12
	-11.92
	-56.22

	4
	-2.97
	-5.05
	-5.64
	-5.91
	-15.56
	-15.65
	-55.91

	5
	-3.06
	-4.76
	-9.87
	-10.14
	-10.93
	-11.32
	-60.30

	6
	-2.99
	-4.47
	-5.33
	-8.76
	-11.66
	-12.64
	-56.36

	7
	-3.04
	-4.24
	-7.30
	-9.05
	-12.39
	-13.15
	-65.62

	8
	-2.91
	-4.00
	-5.19
	-9.97
	-14.36
	-14.72
	-53.57

	9
	-3.04
	-3.80
	-7.37
	-11.19
	-11.40
	-11.59
	-71.61

	10
	-3.00
	-3.58
	-5.86
	-8.36
	-14.47
	-15.49
	-63.40

	11
	-2.97
	-3.39
	-6.33
	-10.40
	-10.64
	-15.32
	-70.73

	12
	-3.02
	-3.21
	-5.56
	-10.01
	-12.67
	-15.53
	-57.10

	13 -20
	-3.05
	-3.05
	-3.05
	-25.65
	-25.98
	-30.28
	-23.95
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Figure 1 – DIP ratios for Ior/Ioc=0dB
3.2 UE receiver link level simulation results for the 13 DIP sets
Link level simulation results are provided for interference environments corresponding to 13 sets of DIPs, above.  These simulation results were obtained for the Type 3 and 3i receivers.  The simulation throughput results are summarised in Table 3.   Percent improvement curves of these results are shown in Figures 3.  

Inspection of the graph in Figure 3 allow us to conclude that the interference scenario defined in [3] will lead to significant underestimation of the throughout gains yielded by an interference aware receiver.  This is supported by the observation that the throughput performance gains obtained for the different representative DIP values are superior to those obtained for the DIP statistics specified in [3].  Table 4 summarizes the throughput gains obtained with realistic interference conditions and shows that the gains are significantly better than those obtained with the scenario defined in [3].

3.2.1 Performance at Ior/Ioc = -3dB representative locations

Table 3 – Throughputs at Ior/Ioc=-3 locations with shadow fading for VA30
	
	
	Throughput (kbps)
	
	
	
	
	
	

	
	
	Type 3i
	
	
	
	Type 3
	
	
	

	
	
	QPSK
	
	16QAM
	
	QPSK
	
	16QAM
	

	Sim#
	DIP1
	Ec/Ior = -6.0
	Ec/Ior = -3.0
	Ec/Ior = -6.0
	Ec/Ior = -3.0
	Ec/Ior = -6.0
	Ec/Ior = -3.0
	Ec/Ior = -6.0
	Ec/Ior = -3.0

	1
	-6.4
	178
	1005
	0
	179
	92
	861
	0
	88

	2
	-5.9
	217
	1038
	0
	223
	109
	891
	0
	102

	3
	-5.3
	254
	1063
	0
	273
	117
	894
	0
	118

	4
	-5.0
	366
	1136
	2
	423
	138
	913
	0
	136

	5
	-4.8
	186
	1023
	0
	203
	88
	871
	0
	85

	6
	-4.5
	335
	1123
	1
	388
	133
	905
	0
	126

	7
	-4.2
	257
	1068
	0
	287
	105
	885
	0
	100

	8
	-4.0
	401
	1164
	2
	467
	146
	921
	0
	142

	9
	-3.8
	280
	1087
	0
	320
	107
	892
	0
	100

	10
	-3.6
	398
	1160
	2
	483
	131
	917
	0
	132

	11
	-3.4
	391
	1159
	2
	464
	130
	919
	0
	137

	12
	-3.2
	450
	1194
	2
	525
	141
	916
	0
	145

	13 -20
	-3.0
	830
	1437
	71
	1055
	202
	931
	0
	211
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Figure 3 – Throughput Improvement of Type 3i receiver over Type 3 receiver, Ior/Ioc = -3dB, QPSK and 16QAM, VA30

Table 4 – Average of throughput improvement for Ior/Ioc = -3
	
	
	Throughput Gain Improvement

	
	
	QPSK
	
	16QAM

	
	
	Ec/Ior [dB]
	Ec/Ior [dB]

	
	
	-6
	-3
	-3

	Representative DIPs with shadow fading 
	219%
	30%
	262%

	Weighted Average with shadow fading
	216%
	35%
	275%

	Fixed DIPs [3]
	199%
	22%
	251%


4. Proposed DIPs for Future Link Level Simulation

As shown in the previous sections, the DIP values and the corresponding throughput gains vary significantly across the cell for Ior/Ioc= -3 dB. This result implies that, to optimally evaluate the performance of a particular IC algorithm, one may need to consider a large number of different sets of DIP values to estimate the throughput performance across a cell. However, this approach is not desirable due to the large number of simulations involved. To minimize the number of simulations, while preserving the characteristics of realistic interference, we propose to use a representative set of DIP values for Ior/Ioc = -3dB. The proposed DIP values correspond to the DIP values at a location whose throughput gain is approximately equal to the probabilistically weighted average gain of the UE throughputs in the cell with Ior/Ioc= -3 dB (the DIP set chosen was #12 from Table 1, above).  We consider these DIP values to be average throughput gain equivalent DIP values.  These average throughput gain equivalent DIP values for Ior/Ioc = -3 dB are given in Table 5.    

Table 5 -  DIP Values based on weighted average of throughput gain

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

	Ior/Ioc=-3dB
	-3.21
	-5.56
	-10.01
	-12.67
	-15.53


4. Conclusions

These simulations indicate that the current interference environment model [3] will yield an overly conservative estimate of the benefits of interference cancellation.  To be better assess the benefits of interference cancellation techniques, a more accurate interference environment model should be used.   

As agreed in RAN4#30 [1] we are providing a set of DIP values to be used in the agreed simulations.  
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Appendix
A1 Link-level simulation assumptions

Table A1 Link-level simulation assumptions
	Parameter


	Assumption

	Chip Rate
	3.84 Mcps

	HS-DSCH Fixed Reference Channel
	FRC H-Set 6

	Category
	7

	Modulation
	QPSK and 16QAM

	Number of HS-SCCHs to transmit
	1

	HS-SCCH OVSF Code List
	{2,3,4,5}

	Maximum number of transmissions per H-ARQ process
	4

	RV Sequence 
	{0,2,5,6} for QPSK and {6,2,1,5} for 16QAM

	ACK/NACK Feedback Error Rate
	0%

	Turbo Decoding
	MaxLogMap – 8 iterations

	Primary Scrambling Code
	0 for serving cell and 5, 10, 15, 20, and 25 for adjacent cells

	SRRC Pulse Shaping (Tx and Rx)
	On

	Wireless Channel Model
	Path delay and relative power for the channels of different cells and receiver antennas are identical up to a bulk delay. However, the multi-path taps of different channels are generated independently.  

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Wireless Channel Ray Mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	Channel Estimation
	The first-significant-path timings and scrambling codes of up to six cells are known a–priori to the receiver. The channel of each cell is estimated at each antenna of the receiver based on the cell’s pilot (CPICH). The estimated channel response consists of the total response of SRRC and wireless channel and has a window size of 20 chips. 

	Rx AGC
	Off

	Number of bits in A/D converter
	Floating point

	Receiver Structure
	Type 3 and Type 3i

	Noise Variance in Receiver
	Estimated

	Interference Data Structure
	Delayed version of serving cell data with different scrambling codes. The delay parameters are randomly selected.
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