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1
Introduction
In this document, we discuss the link performance of R6 HSDPA with advanced receivers.

RAN4 is in the process of defining R6 performance requirements for HSDPA with advanced receivers. For the purpose of comparison of simulation results across several companies, a linear MMSE (LMMSE) receiver was assumed as the baseline structure.

Single carrier Frequency domain equalization (SC-FDE) is proving to be a promising new technique to mitigate inter-symbol interference (ISI) in time dispersive channels. There have been numerous publications on this technique in recent literature. The scheme was first proposed in [1], where it was shown that SC-FDE with decision feedback (DF) performs better than LMMSE and OFDM in a convolutional coded case. 
The objective of this document is to establish a reference set of SC-FDE link results with turbo codes in different conditions. This can be used for a possible comparison with LMMSE results generated in RAN4 and with future link results presented during LTE discussions.
2
Simulation Setup
The main simulation assumptions are as follows:
· Single Rx antenna

· Rx architecture = Frequency domain equalizer (FDE) based on [1]
· Pilot Ec/Ior = -10dB

· Interference and noise was modeled as bandlimited noise process

· OCNS enabled

·  50% QPSK + 50% 16-QAM
· Noise variance is known to the receiver

· ITU PB3, PB30, PB120, VA30, VA120 channels

Three sets of link level simulations were carried out.
2.1
Single Transmission

In this set of simulations, the TB size, modulation and number of codes are kept a constant during the simulation run. No re-transmissions are allowed.

The Ior/Ioc is varied, while HS-DSCH Ec/Ior is fixed.

	Modulation
	TB Size
	Number of codes
	Code Rate
	Ec/Ior

(dB)

	QPSK
	1280
	4
	0.33
	-6.06

	
	1920
	
	0.50
	

	
	2880
	
	0.75
	

	16-QAM
	1280
	2
	0.33
	-6.06

	
	1920
	
	0.50
	

	
	2880
	
	0.75
	


Table 1

Single Transmission
2.2
HARQ – No Feedback
In this set of simulations, the TB size, modulation and number of codes are kept a constant during the simulation run. Up to 4 transmissions are allowed with 6 HARQ processes.
The Ior/Ioc is fixed, while HS-DSCH Ec/Ior is varied.

	Modulation
	TB Size
	Number of codes
	Instantaneous

Code Rate
	RV Sequence
	Ior/Ioc
(dB)

	QPSK
	3200
	5
	0.67
	{0, 2, 5, 6}
	{0, 10}

	16-QAM
	4666
	4
	0.61
	{6, 2, 1, 5}
	10


Table 2

Multiple Transmissions – No Feedback
2.3
HARQ – CQI Feedback based AMC

In this set of simulations, based upon CQI feedback, Node-B transmits a new TB with a different TB size, modulation and number of codes at the beginning of a new transmission. The TB sizes from Table 7D of TS 25.214 v6.5.0 are used as a reference MCS for the Node-B scheduler.
Further assumptions are: 

· Fixed Ior/Ioc = {5, 10} dB

· Varied HS-DSCH Ec/Ior
· Maximum number of transmissions = 4

· Number of HARQ processes = 6
· Error free HS-DPCCH
4
Simulation Results
The simulation results are shown in Figures 1-10.
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Figure 1

QPSK – Single Transmission – Rate 1/3
[image: image2.emf]Turbo Code, R = 1/2, QPSK
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Figure 2

QPSK – Single Transmission – Rate 1/2
[image: image3.emf]Turbo Code, R = 3/4, QPSK
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Figure 3

QPSK – Single Transmission – Rate ¾
[image: image4.emf]Turbo Code, R = 1/3, 16QAM
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Figure 4

16-QAM – Single Transmission – Rate 1/3
[image: image5.emf]Turbo Code, R = 1/2, 16QAM
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Figure 5

16-QAM – Single Transmission – Rate ½
[image: image6.emf]Turbo Code, R = 3/4, 16QAM
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Figure 6

16-QAM – Single Transmission – Rate 3/4
[image: image7.emf]FRC Link Tput, Turbo Code, QPSK, G=10dB
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Figure 7

QPSK – HARQ – No AMC – G = 10 dB
[image: image8.emf]FRC Link Tput, Turbo Code, QPSK, G=0dB
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Figure 8

QPSK – HARQ – No AMC – G = 0 dB
[image: image9.emf]FRC Link Tput, Turbo Code, 16QAM, G=10dB
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Figure 9

16-QAM – HARQ – No AMC – G = 10 dB
[image: image10.emf]AMC Link Tput, Turbo Code
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Figure 10

HARQ – AMC – G = 5/10 dB
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