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1. Introduction

In RAN-WG4#26 and RAN4#28 meetings, HS-DPCCH Ack/Nack transmission performance was discussed [1]
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 \* MERGEFORMAT [2]
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 \* MERGEFORMAT [3]
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 \* MERGEFORMAT [4]

 REF _Ref43806302 \n \h 
 \* MERGEFORMAT [5]. Simulation conditions for these simulations to derive performance requirements have been discussed and a proposal is made in [7]. This contribution provides our performance evaluation on HS-DPCCH taking into account the latest simulation conditions proposed in [7].

2. Simulation Configurations

Block diagram of the simulator is shown in Figure-1, which is basically the same in [5]. The simulation conditions follow the ones proposed in [7], which is summarized in Table. 1 and Table. 2. Newly proposed propagation condition (Case3+) is also investigated.
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Figure-1 ACK/NACK/DTX Detection
Table. 1
Simulation Parameters

	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. Case3+

	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


*See Table. 2 for Case 1,2,3 and Case 3+.

Table. 2
Propagation Conditions for Multi path Fading Environments
	Case 1, speed 3km/h
	Case 2, speed 3 km/h
	Case 3+, speed 30 km/h
	Case 3, speed 120 km/h

	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]
	Relative Delay [ns]
	Average Power [dB]

	0
	0
	0
	0
	0
	0
	0
	0

	976
	-10
	976
	0
	260
	-3
	260
	-3

	
	
	20000
	0
	521
	-6
	521
	-6

	
	
	
	
	781
	-9
	781
	-9


3. Simulation Results

Firstly, the threshold level was set so as to achieve the required P(ACK or NACK|DTX) of 10-2. It should be noted that P(ACK|DTX) is dominant factor for the false detection.  As can be seen from Figure-1, the threshold level of -5dB provides P(ACK or NAK|DTX) of 10-2. Figure-2 shows miss detection probability P(DTX or NAK|ACK) vs. Ec/No characteristics when the threshold is set at –3dB, which includes 2dB margin. Table 3 summarizes Required Ec/No at miss detection prob. of 10-2. These outcomes show good agreement with the former results in [3] and [4] for AWGN, Case1, 2 and Case3.
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Figure 1. Probability of false alarm vs. Threshold
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Figure 2. Probability of ACK miss detection vs. Ec/No

Table. 3
Required Ec/No at miss detection prob. of 10-2
	Path Model
	AWGN
	Case1
	Case2
	Case3
	Case3+

	Required Ec/No [dB]
	-19.4
	-14.2
	-17.3
	-17.1
	-17.3


4. Conclusion

Performance evaluation of HS-DPCCH Ack/Nack transmission
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Performance evaluation of HS-DPCCH Ack/Nack transmission was made for typical propagation conditions of AWGN, Case 1,2 and 3, as well as newly proposed Case3+. The results may provide information to derive proper performance requirements of HS-DPCCH.
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