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1. Introduction
Based on earlier results presented for the type 2 and 2i receivers [1] it was more or less decided by the group that there was not enough gain in throughput for the type 2i to justify additional analysis.   These earlier results were all based on the use of the median DIP profile for all geometries evaluated.  This latter profile was later replaced by a newer DIP profile based on the ‘weighted average throughput gain’ methodology, which is conditioned on geometry and is thought to provide a more realistic assessment of interference cancellation receivers [2].  In addition, DIP profiles based on field data have also been defined and used in link evaluations of type 3 and 3i receivers [3].  In this contribution, we evaluate the performance of type 2 and 2i receivers against these new profiles to see if there is sufficient gain to warrant including one branch interference cancellation (type 2i) in the work item.  Our link level results indicate that the relative gains in throughput for the type 2i are comparable to those for the type 3i.  In addition, the gains reported in the next section are similar to those provided in [4] except for one of the conditions.  However, system level simulations in [5] indicated that the average and instantaneous throughput gains for type 2i receivers are only 4% and 5% for UEs in soft handover compared to 22% and 13%, respectively for type 3i receivers.  Thus, based on these system level results, it would be hard to justify the standardization of a type 2i receiver.  However, if system level coverage results could be provided using a methodology similar to that described in [6] with performance comparable to that of a type 3i, then we would be willing to discuss the possibility of standardizing the performance of a type 2i receiver based on the reference LMMSE receiver design.  
2. Link Level Simulation Results
In this section we present link level simulation results for type 2 and 2i receivers for the PB3 channel, HSDPA-only scenario with the detailed OCNS model as documented in [5], and with no power control (see Appendix A for additional simulation assumptions).  Results are presented for three types of DIP interference profiles; the original median DIP values [7], the ‘weighted average throughput gain’ DIP values [2][8], and DIP values based on field data [3].  Values of 
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= Geometry (G) = -3 and 0 dB are evaluated for QPSK modulation
.  The specific DIP values for each of the profiles are provided in Table 1.  Recall that the median profile was assumed to be independent of geometry and thus, the values shown are used for both -3 and 0 dB geometries. 

Table 1 Summary of DIP Interference Profiles

	Profile
	DIP1
	DIP2
	DIP3
	DIP4
	DIP5

	Based on median values
	-4.2
	-7.5
	-10.5
	-12.6
	-14.4

	Based on weighted average throughput gain
	
	
	
	
	

	0 dB geometry
	-2.75
	-7.64
	-8.68
	-13.71
	-14.59

	-3 dB geometry
	-4.37
	-6.21
	-9.25
	-11.65
	-13.75

	Based on field data
	
	
	
	
	

	0 dB geometry
	-1.9
	-8.7
	-14.6
	-20.6
	-29.8

	-3 dB geometry
	-4.1
	-6.3
	-9.1
	-12.1
	-15.3


Tables 2 and 3 show the results for the reference type 2i receiver defined in [9] for the PB3 propagation condition for both H-Set 3 and H-Set 6, respectively.  Throughput gains for the type 2i receiver are shown for Ec/Ior values of -6 and -3 dB, respectively.  We elected to only evaluate the HSDPA-only scenario since we felt that corresponding results for the HSDPA+R99 scenario would be similar based on results for type 3/3i receivers, see Table 1 of [10].   
Table 2. Throughput values in kbps for type 2/2i for PB3, HSDPA-only, H-Set 3.
	Rx Type

Modulation

Ec/Ior, dB
	2
QPSK

-6
	2i

QPSK

-6
	2
QPSK

-3
	2i

QPSK

-3
	Gain

QPSK

-6
	Gain

QPSK

-3

	Median

- G = -3 dB

- G = 0 dB

Weighted

- G = -3 dB

- G = 0 dB

Field data

- G = -3 dB

- G = 0 dB
	87

341

87

334

85

332
	115

397

118

434

121

440
	395

675

394

680

391

683
	452

729

457

771

463

768
	1.32

1.16

1.36

1.30

1.42

1.32
	1.15

1.08

1.15

1.13

1.18

1.12


Table 3. Throughput values in kbps for type 2/2i for PB3, HSDPA-only, H-Set 6.
	Rx Type

Modulation

Ec/Ior, dB
	2
QPSK

-6
	2i

QPSK

-6
	2
QPSK

-3
	2i

QPSK

-3
	Gain

QPSK

-6
	Gain

QPSK

-3

	Median

- G = -3 dB

- G = 0 dB

Weighted

- G = -3 dB

- G = 0 dB

Field data

- G = -3 dB

- G = 0 dB
	8
96

8

106

8

122
	10

130

10

172

10

183
	159

660

169

629

157

634
	209
773

212

842

228

837
	1.20

1.35

1.30

1.63

1.30

1.51
	1.31

1.17

1.32

1.34

1.45

1.32


As shown in Tables 2 and 3, there is progressive gain in throughput in going from the median DIP values to the weighted average values to the field data values.  The gains shown for the weighted average profile are similar to the gains reported in [4] except for H-Set 6, QPSK at Ec/Ior = -6 dB for both values of geometry, where [4] shows significantly higher gains of 1.55 and 1.97, respectively.  These latter differences may be due in part to the fact that the absolute throughput values of the type 2i are fairly low and any difference in performance in the type 2i will be magnified.  It is also interesting to note how relatively close the gain results are for the weighted average and field data values.  
3. Conclusions
Link level simulation results for type 2 and type 2i receivers were provided for the three basic types of DIP profiles defined in the interference cancellation study item.  The gains in throughput were found to be similar to those provided by type 3i receivers, which raises the question as to whether or not we should standardize the performance of a reference, LMMSE type 2i receiver.  Unfortunately, system level simulation results indicate that the average and instantaneous throughput gains for type 2i receivers are only 4% and 5% for UEs in soft handover compared to 22% and 13%, respectively for type 3i receivers.  Thus, based on these system level results, it would be hard to justify the standardization of a type 2i receiver.  However, if system level coverage results are provided in a formal contribution with performance comparable to that of a type 3i, then we would be willing to consider the possibility of standardizing the performance of a type 2i receiver based on the reference LMMSE receiver design.  
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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 [9]

	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 3 and 3i

	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 = 16, 32 48, 64, 80

	Interfering frame offset
	None applied 

	RV sequence
	QPSK {0, 2, 5, 6}, QAM {6, 2, 1, 5}






















































































� Absolute throughput results for QAM would probably in all cases be less than that for QPSK and thus, not a practical option at these low values of geometry.
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