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1
Introduction
In RAN WG4#28 meeting, discussions and simulation results regarding the HS-DPCCH HARQ-ACK performance were presented [1-3]. The simulation conditions for HS-DPCCH performance requirements were discussed based on [4], and were clarified in [5].  

In this paper, we show the simulation results based on the simulation conditions [5], and propose implementation margins for the HS-DPCCH performance requirements. 
2 Approach
Simulation assumptions and 3-value detection algorithms are based on [5]. First, the value of “Threshold” is defined on the point which is P(DTX-> ACK) <= 10e-2,  where we add a safety margin to the threshold value that gives P(DTX -> ACK) of 10e-2 in our simulations, and took this value to be the threshold. Second, we sought for the Ec/N0 that gives P(ACK -> NACK or DTX) of 10e-2 and P(NACK -> ACK) of 10e-4 with the threshold defined above. 
3    Simulation results
3-1. Performance requirements for P(DTX -> ACK)

Figure 1 (a) shows our simulation results of the DTX misdetection probability, P(DTX -> ACK), at different threshold values, where the channel estimation is ideal. As seen in Figure 1 (a), P(DTX -> ACK) of 10e-2 occurs at -5.8 dB for AWGN, Case 1 and Case 2, and P(DTX -> ACK) for Case 3 is less than 10e-1 for the threshold of -8 ~ -2 dB. Our simulation results with practical channel estimation are also presented in Figure 1 (b), which shows that the DTX misdetection probability is independent of imperfect channel estimation. Based on these simulation results, we take the threshold value to be -3.8 dB, adding a safety margin of 2 dB. 
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Figure 1 DTX misdetection probability -vs – threshold
3-2. Performance requirements for P(ACK -> NACK or DTX)
3-2-1. Simulation results

With the threshold of -3.8 dB, we simulated the ACK misdetection probability, P(ACK -> NACK or DTX), at varied Ec/N0 values for both ideal and practical channel estimation. The results are presented in Figure 2 below. The required Ec/N0 for P(ACK -> NACK of DTX) of 10e-2 and the degradation due to imperfect channel estimation are summarized in Table 1 for all channels. 
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Figure 2 ACK misdetection probability -vs - Ec/N0
Table 1 Required Ec/N0 for 10e-2 ACK misdetection w/ -3.8 dB threshold

	
	Channel models

	
	AWGN
	Case 1
	Case 2
	Case 3

	Channel Estimation : Ideal
	-19.9 dB
	-14.8 dB
	-17.6 dB
	-17.9 dB

	Channel Estimation : Practical
	-19.3 dB
	-12.9 dB
	-15.5 dB
	-14.5 dB

	Degradation of imperfect channel estimation
	0.6 dB
	1.9 dB
	2.1 dB
	3.4 dB


3-2-2. Implementation margins

The implementation margins, which were included in the performance requirements for demodulation of DCH [6], are summarized in Table 2. The value for each factor and each channel model is based on [7-9]. The degradation caused by imperfect channel estimation was estimated from the simulation results with practical channel estimation, which has a multi-slot averaging window [10].
Table 2 Implementation margins for demodulation of DCH
	Factors of implementaion margins
	Channel conditions

	
	Static
	Case 1
	Case 2
	Case 3

	Imperfect channel estimation
	0.5 dB
	1 dB
	1 dB
	2 dB

	Imperfect path search
	0.5 dB

	Other factors
	1.5 dB

	Total margin
	2.5 dB
	3.0 dB
	3.0 dB
	4.0 dB


In the case of HS-DPCCH, however, Node B doesn’t have enough time to have the multi-slot averaging window, especially for the post-slots, because Node B must detect ACK, NACK or DTX on HS-DPCCH quickly, and start the scheduling and the transport format and resource selection in the MAC-hs function, i.e. the averaging window for the channel estimation should be restricted in the case of HS-DPCCH. Therefore, we propose that the implementation margin for the HS-DPCCH performance requirements should be derived from adding a margin of 2.0 dB (“Imperfect search” and “Other factors”) to the above degradation of the imperfect channel estimation, which is listed in Table 1. 

As a conclusion, the total margins in the performance requirements for P(ACK -> NACK or DTX) are 2.6 dB, 3.9 dB, 4.1 dB and 5.4 dB for AWGN, Case 1, Case 2 and Case 3, respectively. 
3-3. Performance requirements for P(NACK -> ACK)
With the threshold of -3.8 dB, we simulated the NACK-to-ACK misdetection probability, P(NACK -> ACK), at varied Ec/N0 values for ideal channel estimation. The results are presented in Figure 3 below. The required Ec/N0 for P(NACK -> ACK) of 10e-4 (10e-3 for Case 3) are summarized in Table 3 for all channels.
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Figure 3 NACK-to-ACK misdetection probability with ideal channel estimation
 Table 3 Required Ec/N0 for P(NACK->ACK) of 10e-4 w/ -3.8 dB threshold

	
	Path models

	
	AWGN
	Case 1
	Case 2
	Case 3

	Channel Estimation : Ideal
	-35.7
	-33.9
	-35.5
	-45.0


Next, we show the simulation results on the NACK-to-ACK misdetection with practical channel estimation in Figure 4. It might be difficult to estimate the degradation of imperfect channel estimation in the NACK-to-ACK misdetection probability, because the imperfect channel estimation increases P(NACK -> DTX), which results in the decrease of P(NACK -> ACK). The implementation margins for NACK-to-ACK misdetection are for further study.
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Figure 4 NACK-to-ACK misdetection with practical channel estimation
4. Conclusions

We presented the simulation results on HS-DPCCH ACK to derive the performance requirements. The proposed implementation margins for the requirement of P(ACK -> NACK or DTX)  are summarized in Table 4 below. 

 Table 4 Proposed implementation margins for P(ACK -> DTX of NACK)
	
	Path models

	
	AWGN
	Case 1
	Case 2
	Case 3

	Required Ec/N0 with ideal channel estimation
	-19.9 dB
	-14.8 dB
	-17.6 dB
	-17.9 dB

	Proposed Implementation Margin
	2.6 dB
	3.9 dB
	4.1 dB
	5.4 dB
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