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1. Introduction

This contribution presents E-DPDCH throughput results from simulations with non-ideal channel estimation.    

2. SIMULATION RESULTS

For the simulation results provided, the E-DPDCH, E-DPCCH, and DPCCH were turned on, while the DPDCH and the HS-DPCCH were turned off.  Table 1 lists the DPCCH/E-DPDCH and E-DPCCH/E-DPDCH gain factors for each fixed reference channel.  The DPCCH/E-DPDCH gain factors were obtained from [1], while the E-DPCCH/E-DPDCH gain factors were obtained from [2]. Ideal knowledge of E-DPCCH and HARQ ACK/NACK information is assumed.  A standard Rake receiver was used with non-ideal channel estimation but ideal finger placement.   Note that because ed and ed values and quantization levels have not been defined, the values used here are intended only as a guideline.
Table 1. Gain Factors Used for the Fixed Reference Channels.

	FRC
	TTI

(ms)
	Data Rates

(kbps)
	No of Codes
	DPCCH/E-DPDCH Amplitude Ratio

(c/ed)
	E-DPCCH/E-DPDCH Amplitude Ratio

(ec/ed)

	1
	2
	672
	1xSF4
	0.25
	(6.3/15)

	2
	2
	1344
	2xSF4
	0.29
	(5.6/15)

	3
	2
	4032
	2xSF4 + 2xSF2
	0.39
	(5.5/15)

	4
	10
	480
	1xSF4
	0.27
	(3.2/15)

	5
	10
	960
	2xSF4
	0.30
	(3.2/15)

	6
	10
	1920
	2xSF4
	0.22
	(2.2/15)

	7
	10
	64
	1xSF32
	0.44
	(8.9/15)


Throughput results are shown in Figure 1 - Figure 7.  Table 2 compares the required E-DPDCH Ec/No to reach 50% throughput with ideal and non-ideal channel estimation.  Several observations may be made regarding the results –

· For AWGN results, precise determination of the 50% throughput point is difficult due to the staircase nature of the throughput curve.  Therefore AWGN comparison should be avoided.

· For non-ideal channel estimation with fading channels, it is seen that approximately 0.1–0.5dB degradation is observed for PA3 channel, 0.5–1.5dB degradation for PB3 channel, 0.9–1.7dB degradation for VA30 channel, and 1.2–1.7dB degradation is observed for VA120 channel. 

Table 2. Comparison of E-DPDCH Ec/No requirement for 50% Throughput.

	FRC
	AWGN
	PA3
	PB3
	VA30
	VA120

	
	Ideal
	Non-Ideal
	Ideal
	Non-Ideal
	Ideal
	Non-Ideal
	Ideal
	Non-Ideal
	Ideal
	Non-Ideal

	1
	-11.8
	-11.7
	-10.3
	-10.2
	-10.2
	-9.3
	-10.3
	-9.2
	-10.5
	-9.2

	2
	-8.8
	-8.7
	-7.2
	-7.1
	-7.0
	-6.1
	-7.1
	-6.1
	-7.2
	-5.8

	3
	-3.2
	-3.8
	-2.1
	-1.5
	-0.7
	1.2
	-1.0
	1.1
	-1.2
	1.4

	4
	-13.8
	-13.7
	-12.6
	-12.2
	-12.7
	-11.3
	-12.6
	-11.3
	-12.8
	-11.1

	5
	-10.3
	-10.1
	-9.3
	-9.0
	-9.3
	-8.3
	-9.3
	-8.2
	-9.3
	-8.2

	6
	-7.3
	-7.2
	-6.1
	-5.8
	-5.9
	-4.4
	-6.0
	-4.3
	-6.3
	-5.1

	7
	-21.8
	-21.7
	-20.9
	-20.5
	-21.2
	-20.6
	-21.1
	-20.6
	-21.2
	-19.4
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The simulation parameters are shown in Table 3 below.

Table 3. Simulation Parameters.

	Simulation Parameter
	Value

	Carrier Frequency
	2 GHz

	No. of chips/second
	3.84 Mcps

	E-DCH TTI
	2 ms/10 ms

	H-ARQ
	IR (4 Max Trans)

	H-ARQ Process
	4 for 10ms TTI, 

8 for 2ms TTI

	RV Pattern
	{0, 3, 2, (TTIN/NARQ( mod 4}

	Channels
	AWGN, PA3,

PB3, VA30, VA120

	Channel Estimation
	Non-Ideal

	No. of antennas
	2

	Receiver
	Rake

	Searcher
	Ideal with fixed number of 

known fingers

	A/D
	None (floating point precision)

	Sampling Rate
	Chip Rate (1 sample/chip)

	Inner-Loop PC
	OFF

	Outer-Loop PC
	OFF 

	Pilot/TFCI/FBI/TPC
	6/2/0/2

	Base Turbo Code
	R=1/3, K=4, 8 iterations, Max Log MAP

	E-DPCCH Demodulation
	None – E-DPCCH transmitted but not demodulated 

	ACK/NACK Feedback Error
	No ACK/NACK feedback error
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Figure 1.  Throughput performance of the E-DCH Fixed Reference Channel 1 - 672 kbps data rate, 2ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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Figure 2.  Throughput performance of the E-DCH Fixed Reference Channel 2 - 1344 kbps data rate, 2ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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Figure 3. Throughput performance of the E-DCH Fixed Reference Channel 3 - 4032 kbps data rate, 2ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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Figure 4.  Throughput performance of the E-DCH Fixed Reference Channel 4 - 480 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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Figure 5.  Throughput performance of the E-DCH Fixed Reference Channel 5 - 960 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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Figure 6.  Throughput performance of the E-DCH Fixed Reference Channel 6 - 1920 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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Figure 7.  Throughput performance of the E-DCH Fixed Reference Channel 7 - 64 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 2 RX antennas, non-ideal channel estimation.
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