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1. Introduction
On the 12 December 2006 interim conference call, a number of decisions were agreed to with regards to certain assumptions for link level simulations [1].  These decisions included:

· ‘Weighted average throughput gain’ DIP values for Ior/Ioc = -3 dB

· Modified OCNS for H-SET3

· Modified OCNS for interfering cells in HSDPA-only scenario

In addition, the group also agreed to evaluate both of the proposed versions of power control [2].  This contribution provides a summary set of link level simulation results for type 3 and 3i receivers, which take into account all of the above decisions/changes except for the use of power control.  All of the results in this contribution are based on the use of no power control since the group has not yet made a decision as to what version to use, the un-normalized or normalized.  However, in a companion contribution [3], we discuss the advantages and disadvantages of each version of power control.  For the scenarios evaluated in [3], both versions give almost identical results in terms of throughput gain, although the absolute throughput values are a bit lower (typically 1-3%) for the un-normalized version due to a higher average OCNS power.  Thus, the gains in throughput described in the next section should be valid regardless of what method of power control is finally chosen. 
2. Link Level Simulation Results
In this section we present link level simulation results for type 3 and 3i receivers for the PB3 channel, HSDPA-only scenario 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 [4], the ‘weighted average throughput gain’ DIP values [5][6], and DIP values based on field data [7].  Values of 
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= Geometry (G) = -3 and 0 dB are evaluated for QPSK, while only G = 0 dB is evaluated for QAM.  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 H-SET6 and H-SET3, respectively.  Ec/Ior values of -6 and -3 dB were used for all conditions except for QAM with H-SET6 where only -3 dB results are presented.  The absolute throughput for QAM H-SET6 at Ec/Ior = -6 dB is such that in all practical cases QPSK would be preferred.  This might also be the case for Ec/Ior = -3 dB, but at least the throughput values are a bit more robust, especially for H-SET3.  Throughput gains for the type 3i receiver are shown in each table for each combination of modulation and Ec/Ior.  We elected to only evaluate the HSDPA-only scenario since corresponding results for HSDPA+R99 were similar, see Table 1 of [3].   Note we also found a problem with our previous implementation of a type 3 receiver and consequently, our results are now much more closely aligned to what others companies have reported.
Table 2. Throughput values in kbps for type 3/3i for PB3, HSDPA-only, H-SET6.
	Rx Type

Modulation

Ec/Ior, dB
	3

QPSK

-6
	3i

QPSK

-6
	3

QPSK

-3
	3i

QPSK

-3
	3

QAM

-3
	3i

QAM

-3
	Gain

QPSK

-6
	Gain

QPSK

-3
	Gain

QAM

-3

	Median
- G = -3 dB

- G = 0 dB

Weighted
- G = -3 dB

- G = 0 dB

Field data

- G = -3 dB

- G = 0 dB
	220
920

219

925

220

928
	449

1156

488

1353

511

1388
	1017

1561

1009

1581

1013

1608
	1273

1719

1317

1940
1331

2030
	NA

1281

NA

1313

NA

1313
	NA

1538

NA

1786
NA

1855
	2.04
1.26
2.23
1.46

2.33
1.50
	1.25
1.10

1.31
1.23
1.31

1.26
	NA

1.20

NA

1.36

NA
1.41


Table 3. Throughput values in kbps for type 3/3i for PB3, HSDPA-only, H-SET3.

	Rx Type

Modulation

Ec/Ior, dB
	3

QPSK

-6
	3i

QPSK

-6
	3

QPSK

-3
	3i

QPSK

-3
	3

QAM

-6
	3i

QAM

-6
	3

QAM

-3
	3i

QAM

-3
	Gain

QPSK

-6
	Gain

QPSK

-3
	Gain

QAM

-6
	Gain

QAM

-3

	Median 

- G = -3 dB

- G = 0 dB

Weighted

- G = -3 dB

- G = 0 dB

Field data

- G = -3 dB

- G = 0 dB
	518
783
515
794

514

808
	643
859
666
977
675

1033
	819
1215
820
1227
821

1217
	911
1367
946
1474

954

1505
	NA

657

NA

670

NA

678
	NA

785

NA

914

NA

939
	NA

1069
NA

1078
NA

1085
	NA

1153
NA

1298
NA

1346
	1.24
1.10
1.29
1.23

1.31

1.28
	1.11
1.13
1.15
1.20

1.16

1.24
	NA

1.19

NA

1.36

NA

1.38
	NA

1.08
NA
1.20

NA

1.24


As shown in Table 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.  It is also interesting to note how close the gain results are for the weighted average and field data values.  The group’s decision to move towards using the weighted average values appears in our minds to be a good compromise between the conservative performance predicted by the median profile and the more optimistic performance predicted by the field data. 
3. Conclusions
Link level simulation results were provided for the three basic types of DIP profiles considered in the study item taking into account the most recent changes to some of the link level assumptions.  Based on the throughput gains shown in Tables 2 and 3, and the system level gains predicted by [8], we feel that the type 3i receiver is a candidate for standardization in Release 7 of the 3GPP specification.  Thus, we recommend that the group should transition the study item to a work item to accomplish standardization in a timely manner.
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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}
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