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1
Introduction
In this contribution, we present our simulation results on E-DPCCH receiver with no receive diversity using the simulation assumptions given in [1] and the power ratios given in [3]. We point out that the E-TFS size need to be specified explicitly in order to avoid ambiguity in setting the performance requirements. 
2 E-DPCCH Receivers

The E-DPCCH receiver considered earlier was an energy detector followed by the decoder. The advantage of this receiver is its simplicity; the DTX detection threshold is not dependent on the decoder. The disadvantage is its performance is not sufficient, especially for 2ms TTI. 

A new E-DPCCH processing was presented in [2], where the E-DPCCH signal is decoded first, followed by an energy detector based on the decoding result. It achieves significant performance improvement compared with the earlier version of the E-DPCCH processing.

Since the E-DPCCH decoder can be designed in different manner, e.g., we may not want to search the entire 1024 hypothetical codewords all the time, especially if the NodeB knows the actual size of the E-DPCCH code book, there might be ambiguity in defining the performance requirement if receiver in [2] is to be followed. Next we present our simulation results to illustrate this.

3 Simulation Results

The simulation assumptions are given [1]. E-DPCCH/DPCCH and E-DPDCH/DPCCH power ratios are from [3] for non-diversity case. In this contribution, we simulate two scenarios on the E-TFS size: 128 and 2. They correspond to E-DPCCH codebook sizes of 1024 and 16, respectively. In the simulation we assume the E-DPCCH decoder only searches the valid code words in the actual codebook. The false alarm probability and the energy detection threshold are based on [1]. 

First, we simulated the E-DPCCH codebook size of 1024. The probabilities of false alarm vs different detection thresholds are shown in Figure 1 and Figure 2 for FRC1 (TTI 2ms) and FRC4 (TTI 10ms), respectively. As we see from the figures, at Pf=10-2, we have –5.25dB and –12.25dB for TTI 2ms and 10ms, respectively. Adding 2 dB margin, we have the thresholds of –3.25dB and –10.25dB for the E-DPCCH missed detection and erroneous simulations.
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Figure 1 Probability of False Alarm (TTI 2 ms)
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Figure 2 Probability of False Alarm (TTI 10 ms)

The  “Probability of missed detection” vs EcNo and  “Probability of erroneous detection” vs EcNo, are shown in Figure 3~Figure 6 for TTI 2ms and 10 ms. The required total Ec/No for 0.2% probability of missed detection probability is summarized in Table 1.
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Figure 3 Probability of Missed Detection (TTI 2 ms)
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Figure 4 Probability of Missed Detection (TTI 10 ms)
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Figure 5 Probability of Erroneous Detection (TTI 2 ms)
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Figure 6 Probability of Erroneous Detection (TTI 10 ms)
Table 1 Required Ec/N0 for 0.2% probability of missed detection, E-TFS size=128, no receive diversity

	
	Channel models

	
	AWGN
	PA3
	PB3
	VA30
	VA120

	Probability of missed detection (TTI 2 ms)
	-8.33 dB
	7.70 dB
	-1.82 dB
	0.06 dB
	-3.09 dB

	Probability of missed detection (TTI 10 ms)
	-12.76 dB
	2.12 dB
	-7.27 dB
	-9.03 dB
	-11.21 dB


Next, we simulated the E-DPCCH codebook size of 16 (or E-TFS size of 2). The probabilities of false alarm vs different detection thresholds are shown in Figure 7 and Figure 8 for TTI 2ms and 10ms, respectively. As we see from the figures, at Pf=10-2, we have –7.6dB and –14.6dB for TTI 2ms and 10ms, respectively. Adding 2 dB margin, we have the thresholds of –5.6dB and –12.6dB for the E-DPCCH missed detection and erroneous simulations.
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Figure 7 Probability of False Alarm (TTI 2 ms), E-TFS size=2
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Figure 8 Probability of False Alarm (TTI 10 ms), E-TFS size=2
The  “Probability of missed detection” vs EcNo and  “Probability of erroneous detection” vs EcNo, are shown in Figure 9~Figure 12 for TTI 2ms and 10 ms. The required total Ec/No for 0.2% probability of missed detection is summarized in Table 2.
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Figure 9 Probability of Missed Detection (TTI 2 ms), E-TFS size=2
[image: image10.wmf]
Figure 10 Probability of Missed Detection (TTI 10 ms), E-TFS size=2
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Figure 11 Probability of Erroneous Detection (TTI 2 ms), E-TFS size=2
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Figure 12 Probability of Erroneous Detection (TTI 10 ms), E-TFS size=2

Table 2 Required Ec/N0 for 0.2% probability of missed detection, E-TFS size=2, no receive diversity

	
	Channel models

	
	AWGN
	PA3
	PB3
	VA30
	VA120

	Probability of missed detection (TTI 2 ms)
	-9.85 dB
	5.64 dB
	-4.09 dB
	-2.73 dB
	-5.30 dB

	Probability of missed detection (TTI 10 ms)
	-14.26 dB
	0.04 dB
	-9.23 dB
	-10.90 dB
	-12.87 dB


By comparing the results for the two different E-DPCCH codebook sizes, we can see the threshold values are different to achieve the Pf of 1% with 2dB margin. In addition, the probabilities of missed detection and erroneous detection are also significantly different.
4. Conclusions

Using the simulation assumptions given in [1] and [3], we presented simulation results on E-DPCCH with no receive diversity and with different E-DPCCH codebook sizes. Results indicate that we need to clarify the E-DPCCH codebook size to be used for E-DPCCH conformance tests in order to avoid ambiguity. 
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