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1. Introduction
In this contribution we present link level simulation results for the revised type 3i test scenario defined in [1] for the PB3 propagation channel.  We first re-justify our recommendation in [2] to reduce the number of interfering node Bs from five to three using the original HSDPA+R99 scenario, and a modified version of that same scenario defined in [1].   This modified HSDPA+R99 scenario is recommended for test purposes since it reduces the number of OCNS channels to less than or equal to 16 (current capability of test equipment), and also incorporates a simplified form of DTX.  We show that there is little difference in performance between the original and modified HSDPA+R99 scenarios, which is as expected for the baseline LMMSE receiver.  Finally, we provide link level simulation results without implementation margin for the proposed PB3 test scenario. 

2. Link level simulation results
Link level simulation results as a function of the number of interfering node Bs for the HSDPA+R99 scenario and the modified HSDPA+R99 scenario defined in [1] are shown in Table 1.  The remaining assumptions follow the revised type 3i test scenario proposed in [1] and repeated here in Table 2, except for the fact that we did not include any interfering frame offsets.  We recommend the use of these offsets for the actual testing, but we do not think there will be much of a difference if any, in the simulation results for the baseline receiver assumed, and thus, feel that the results provided in Table 1 are valid.  In a prior contribution [2] we came to the conclusion that the original five interfering node Bs used in the feasibility study [3] could be reduced to three, but that assumption was based upon using the HSDPA-only scenario.  The results below for both the original HSDPA+R99 scenario and the modified HSDPA+R99 scenario, also justify that recommendation, where we do not see much of a change in throughput and gain in going from four to three interferers, but begin to see a much more noticeable change in going from three to two.  The results in Table 1 also show that there is very little change in performance in using the modified HSDPA+R99 scenario as compared to the original HSDPA+R99 scenario.  This result is as expected for the baseline LMMSE receiver.  For completeness, the relevant link level parameters with assumptions are provided in Appendix A.  Note these results are similar to those presented in [2] for the HSDPA-only scenario, but we did fix a problem with our simulation code in the calculation of the redundancy version parameters, which in some cases actually lowered the throughputs.  Even with this correction, our results for the HSDPA+R99 scenario with five interferers are in good agreement with those developed by other companies during the feasibility study [3]. 

Table 1.  Throughput results in kbps for QPSK HSET-6 PB3.
	Rx Type

Ec/Ior, dB
	3
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-6
	3

-3
	3i

-3
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	HSDPA+R99

5 interferers
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2 interferers
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1.19

	Modified HSDPA+R99 [1]
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	1.37
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1.34
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	1.28
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                            Table 2.  Test scenarios for establishing type 3i performance values.

	Parameter
	Value/Option

	Propagation conditions
	PB3, VA30

	Geometry, 
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ˆ

I/I


	0 dB

	DIP ratios
	DIP1 = -2.75 dB

DIP2 = -7.64 dB

DIP3 = -8.68 dB

AWGN = -7.93 dB

	Power control
	Normalized as defined in section 7.1.4 of [3] 

	Code structure in serving and interfering base stations (OCNS)
	Modified HSDPA+R99 code structure as defined in [1].

	DTX
	A simplified form implemented by randomly selecting between two groups of codes on a symbol-by-symbol basis as defined in [1].

	Modulation
	QPSK

	FRC
	H-Set 6

	Ec/Ior
	-6 and -3 dB

	Branch (antenna) correlation
	No correlation between branches

	Scrambling codes
	Serving cell = 0; Interfering cells = 16, 32 48

	Interfering frame offset
	1296, 2576, 3856 chips relative to serving cell.

	RV sequence
	{0, 2, 5, 6}


Link level simulation results for a type 3i receiver without implementation margin for the proposed PB3 test scenario are shown in Figure.  The throughputs are taken from Table 1 for the modified HSDPA+R99 scenario for three interferers along with the corresponding values for a type 3 receiver.  The type 3i link level gain is seen to be greater than 1.5 dB.
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Figure 1. Type 3/3i performance for proposed PB3 test scenario. 

3. Conclusions
In this contribution we showed that the modified HSDPA+R99 scenario defined in [1] produces very similar link level simulation results when compared to the original HSDPA+R99 scenario for the assumed baseline LMMSE receiver.  We also provided link level simulation results without implementation margin for the revised test scenario defined in [1] for the PB3 propagation condition.  In order to keep the two-branch IC work item on schedule [4], we encourage other companies to use this revised test scenario to generate their own link level simulation results without implementation margin, and to provide these results to the group at the RAN4 #44 meeting.    
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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+R99 scenario, original and modified [1]

	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}
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