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1 Introduction

HS-DPCCH (ACK/NACK) detection performance was discussed and simulation results presented in RAN WG4#29 meeting [1], [2], [3], [4], [5]. 

The aim of this document is to study the detection performance of HS-DPCCH channel. The HS-DPCCH carries uplink feedback signaling related to downlink HS-DSCH transmission. This paper presents simulation results on HARQ-ACK with ideal channel estimation. 
2 Simulation assumptions

The simulation assumptions are summarized in Table 1 and are the same as in [6]. The 3-value based detection algorithm is described in [6].

Table 1: Simulation assumptions

	Parameter
	Assumptions

	Carrier Frequency
	2 GHz

	Chip rate
	3.84 Mcps

	Receiver antenna diversity
	2 branch diversity with correlation ( = 0.

	Number of samples per chip
	1

	Number of bits in AD converter
	Floating point simulations

	Number of RAKE fingers
	Equal to the number of taps in propagation condition models

	RX AGC
	OFF

	Channel estimation
	Ideal

	Delay estimation
	Ideal

	Propagation conditions
	AWGN, Case1, Case2 and Case3 specified in TS25.104.

	DPCCH/ DPDCH
	Reference measurement channel (12.2kbps) as specified in Annex A of TS25.104.

	Closed loop power control
	OFF

	HS-DPCCH repetition
	1

	HS-DPCCH power offset to DPCCH
	0 dB

	HS-DPCCH timing offset to DPCCH
	0 symbol


3 Simulation results

3.1 ACK false alarm 

Figure 1 presents the simulation results of the ACK false alarm. At least 30000 frames are taken into account in the simulations. 
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Figure 1 Probability of the ACK false alarm with ideal channel estimation.

The simulation results are summarized in the Table 2.
Table 2: ACK false alarm Threshold
	
	AWGN
	Case1
	Case2
	Case3

	Threshold 

P(DTX->ACK)<10-2
	-5.6 dB
	-5.6 dB
	-5.6 dB
	-5.5 dB


The threshold is around  -5.5 dB to obtain ACK false alarm probability 10-2, which aligns with the other companies’ results.

3.2 ACK miss-detection (ACK->DTX or NACK)

Figure 2 shows the HS-DPCCH detection performance for ACK miss-detection with threshold –5.8 dB, -4.8 dB and –3.8 dB. At least 30000 frames are taken into account in the simulations. 
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Figure 2 Probability of the ACK miss-detection with ideal channel estimation.
Figure 2 presents the simulation results with the ideal channel estimation for ACK miss-detection. The simulation results are summarized in the Table 3. Those align well with the other companies’ results. 

Table 3: Required EC/N0 for ACK miss-detection (Threshold =-3.8dB) for 10-2
	
	Static
	Case1
	Case2
	Case3

	ACK miss-detection = 10-2
	-19.9 dB
	-14.8 dB
	-17.5 dB
	-17.8 dB


4 Conclusion

This document presented simulation results on HARQ-ACK with ideal receiver. Results are showing that the performance numbers presented earlier in RAN WG4 discussion are well in line with each other.
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