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1 Introduction
HS-DPCCH performance is one of critical issue to achieve high throughput in HSDPA. Setting performance requirement for HARQ-Ack is one of discussion point in RAN WG4 [1].  

To accelerate discussion, this paper presents simulation results on HARQ-Ack. 

After explaining 3-value detection methods employed in this evaluation, simulation assumption and results are shown in section 3.  

2 3-value detection 

In this section, we briefly explain 3-value detection method employed in this simulation. 

RAKE combiner output of HS-DPCCH, 
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Where 
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 is k-th finger’s despreader output, 
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 is channel estimates and n is symbol index. 

By accumulate 
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 for 1 slot, HARQ-Ack output, 
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 can be output.
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DTX detection can be done by using SIR of 
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If SIRHS-DPCCH>Threshold)

“DTX”
else
    If  
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SIR in above equation is calculated as follows. 
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Where 
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 is chip level noise variance. 

3 Simulation 

3.1 Simulation assumption

Table 1 shows simulation assumptions. 

Table 1: Simulation assumptions

	Parameter
	Assumptions

	Carrier Frequency
	2 GHz

	Chip rate
	3.84 Mcps

	RX AGC
	OFF

	Receiver antenna diversity
	ON

	Numerical precision
	Floating point simulation

	Oversampling 
	1

	RRC Pulse shaping filter 
	No

	Finger assignment / Channel estimation
	Ideal

	Channel estimation 
	Ideal / Practical

	Propagation condition
	AWGN for calibration with theoretical curve,

Case1 and Case 2



	DPCCH./ DPDCH
	Same as reference measurement channel (12.2kbps) specified TS25.104

	HS-DPCCH offset
	0dB


3.2 Simulation results with ideal Channel estimation

Figure 1 shows the probability of ACK false detection.  As this graph shows, Threshold of –5 dB achieves false alarm of 1e-2. By adding 2 dB margin, we set Threshold of -3 dB for Ack miss detection probability evaluation. 
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Figure 1. Probability of false alarm vs. Threshold

Figure 2 shows Ack miss detection probability vs. Ec/No. Dotted line shows the case of ideal channel estimation and solid line shows the results of practical channel estimation. Table 2 summarizes required Ec/No at miss detection of 1e-2 for each cases. 
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Figure 2. Probability of Ack miss detection vs. Ec/No 

Table 2. Required Ec/No at miss detection of 1e-2 for each cases

	
	AWGN
	Case 1 
	Case 2

	Ideal Channel estimation
	-19.6
	-14.2
	-17.0

	Practical Channel estimation
	-18.7
	-12.2
	-14.8


4 Conclusion

HS-DPCCH performance is one of critical issue to achieve high throughput in HSDPA. Setting performance requirement for HARQ-Ack is one of discussion point in RAN WG4 [1].  

To accelerate discussion, this paper presents simulation results on HARQ-Ack.

We would like to propose WG4 to consider setting performance requirement for this channel. 
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