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1. Introduction

In RAN-WG4#26 through RAN4#29, HS-DPCCH Ack/Nack transmission performance was discussed [1]

 REF _Ref48579116 \n \h 
 \* MERGEFORMAT [2]

 REF _Ref43782247 \n \h 
 \* MERGEFORMAT [3]

 REF _Ref43733666 \n \h 
 \* MERGEFORMAT [4]

 REF _Ref43806302 \n \h 
 \* MERGEFORMAT [5][6] [7]. Simulation conditions for these simulations to derive performance requirements have been discussed and a proposal is made in [8] at RAN4#28. Further discussion has been made on the simulation conditions and the latest proposal was agreed as in [9]. This contribution provides our performance evaluation on HS-DPCCH based on the proposed simulation conditions in [9].
2. Simulation Conditions
Major parameters of our simulator are summarized in Table 1, which are in line with the conditions proposed in [9].
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 as specified in Annex B of 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

Firstly, the threshold level was set so as to achieve the required P(DTX->ACK) of 10-2. As can be seen from Figure-1, the threshold level of -5.5dB provides P(DTX->ACK) of 10-2. 
Figure-2 shows miss detection probability P(ACK -> DTX or NACK) vs. Ec/No characteristics with the threshold of  –3.5dB, which includes 2dB margin. Table 2 summarizes Required Ec/No at ACK miss detection probability of 10-2.
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Figure 1. Probability of false alarm of ACK vs. Threshold
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Figure 2. Probability of ACK miss detection vs. Ec/No

Table. 2
Required Ec/No at ACK miss detection prob. of 10-2
	Propagation condition
	Received Ec/N0
	Required error rate

	Static
	-19.7 dB
	< 10-2

	Case 1
	-14.6 dB
	< 10-2

	Case 2
	-17.6 dB
	< 10-2

	Case 3
	-17.4 dB
	< 10-2


Figure-3 shows miss detection probability P(NACK -> ACK) vs. Ec/No characteristics with the threshold of  –3.5dB. Table 3 summarizes Required Ec/No at NACK miss detection probability of 10-4 for Case1 and Case 2, 10-3 for Case3 respectively. Simulation for AWGN condition is for further study. It should be noted that the required Ec/No for NACK miss detection under Case 3 is less than -48dB.
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Figure 3. Probability of NACK miss detection vs. Ec/No

Table. 2
Required Ec/No at NACK miss detection
	Propagation condition
	Received Ec/N0
	Required error ratio

	Static
	TBD
	< 10-4

	Case 1
	-35.0 dB
	< 10-4

	Case 2
	-36.7 dB
	< 10-4

	Case 3
	< -48 dB
	< 10-3


4. Conclusion

Performance evaluation of HS-DPCCH Ack/Nack transmission was made for typical propagation conditions of AWGN, Case 1,2 and 3. With further considerations on implementation margins, the results may provide information to derive proper performance requirements of HS-DPCCH.
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