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1 Introduction

Further simulation results on the performance of ECM (Equivalent SNR metric based on Convex metric), a link error prediction method proposed in [1], is presented in this document. The performance of ECM will be evaluated by comparing the results with actual short-term link level simulation. We did not simulate the case of very short TTI (2ms), where link error prediction is much easier than long TTI cases. In [1], two solutions have been provided: prediction of performance loss due to channel gain variations (that covers Doppler penalty and diversity gain effects), and estimation of performance loss due to weak pilot. The results provided here verify the performance of ECM for both cases for low and high data rate, as well as different channel coding rates.

2 Simulation

We simulate two transport formats: 32 Kbps and 480 Kbps. Simulation conditions are described in Table 1. Both short term (ST) FER and link error prediction based on ECM are simulated. We assume pilot signal takes 100 % of DPCCH time slot (actually, in case of slot format 0, pilot signal takes 60 % of the time slot). Thus 2.2 dB pilot strength penalties are added to both cases (actual traffic to pilot power ratios are 6.2 dB for 32 Kbps, and 12.2 dB for 480 Kbps). We have used simple model of Pilot estimation SNR, (. Basic assumption is that channel response over two slots does not change, and we used simple moving average filter of two-slot duration. Then, ( is obtained by multiplying the number of chips per two slots to the received pilot chip SNR. However, this model does not describe the case with high speed mobile, where there is additional estimation error due to channel variations within the estimation filter duration. Thus, actual ( is smaller than the calculated (, and, without any adjustment, predicted performance is better than the actual one. These can be seen in Figure 4 and 8, where ECM requires adjustment factor for VA120 channel (Q is not 1). 

Table 1. Simulation parameters

	Parameter
	Value

	Channel estimation
	2 slot moving average

	Transport Format
	32 Kbps, 480 Kbps

	TTI
	10 ms

	DPDCH/DPCCH
	4 dB (32 kbps), 10 dB (480 kbps)

	Modulation
	BPSK 

	Channel coding
	Rate 1/3 Turbo code (32 Kbps)

Rate 1/3 Turbo code, R = 0.5 (480 Kbps)

	Outer-loop Power Control
	No

	Inner-loop Power Control
	Yes

	Inner loop power control step size
	1 dB

	Power control delay
	1 slot

	Power control bit detection error
	4 %

	Channel Model
	PA3, PB3, VA30, VA120

	Number of Rx antenna
	2

	DPDCH/DPCCH
	4 dB (32 Kbps), 10 dB (480Kbps)
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Figure 1:

32 Kbps in PA3 
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Figure 2:

32 Kbps in PB3 
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Figure 3:

32 Kbps in VA30 
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Figure 4:

32 Kbps in VA120 
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Figure 5:

480 Kbps in PA3 
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Figure 6:
 480 Kbps in PB3
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Figure 7. ECM performance (480 Kbps in VA30 channel).
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Figure 8:

480 Kbps in VA120 

3 Summary

Two transport formats (32 Kbps and 480 Kbps) are simulated for both perfect pilot case and estimated pilot case. In case of perfect pilot, ECM shows good prediction performance without adjusting Q factors (Q is all 1).  ECM requires adjustment of Q values for channel model VA120 in estimated pilot case (Q is 2.0 for 32 Kbps, and 1.5 for 480 Kbps).
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