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1. Introduction

This contribution provides E-DPDCH simulation results based on the general simulation assumption agreements from the Enhanced Uplink conference call.

2. SIMULATION PARAMETERS

For the simulation results provided, only the E-DPDCH, and DPCCH were turned on, while the DPDCH and the E-DPCCH were turned off.  Table 1 and Table 2 list the fixed reference channels and simulation parameters used in this study.  Ideal knowledge of E-DPCCH and HARQ ACK/NACK information is assumed. Note that the E-DPDCH gain factor selection is not important since results are shown for ideal channel estimation and as a function of the E-DPDCH Ec/No.  Five propagation channels were considered – AWGN, PA3, PB3, VA30, and VA120.  A standard Rake receiver was used with ideal channel estimation and finger placement.  At the Node B, a Rake receiver with ideal finger placement was used.  Both one and two received antennas were considered.

Table 1. Fixed Reference Channels.

	FRC
	TTI/ms
	Ninf
	SF1
	SF2
	SF3
	SF4
	Nbin
	Coding Rate
	Ninf/TTI
	

	1
	2
	1344
	4
	0
	0
	0
	1920
	0,7
	672
	Kbps

	2
	2
	2688
	4
	4
	0
	0
	3840
	0,7
	1344
	Kbps

	3
	2
	8064
	2
	2
	4
	4
	11520
	0,7
	4032
	Kbps

	4
	10
	4800
	4
	0
	0
	0
	9600
	0,5
	480
	Kbps

	5
	10
	9600
	4
	4
	0
	0
	19200
	0,5
	960
	Kbps

	6
	10
	19200
	2
	2
	0
	0
	38400
	0,5
	1920
	Kbps

	7
	10
	640
	32
	0
	0
	0
	1200
	0,533
	64
	Kbps


3. SIMULATION RESULTS

Figure 1 - Figure 7 illustrate throughput performance of the seven fixed reference channels as a function of the received E-DPDCH per antenna Ec/No with two received antennas.  Similarly, Figure 8 - Figure 14 illustrate throughput performance of the seven fixed reference channels as a function of the received E-DPDCH per antenna Ec/No, but with only one received antenna.  Several observations may be made regarding the results –

· In general, throughput performance under PB3, VA30, and VA120 channels are similar.  Performance under PA3 channel is usually worse than for the other channels at high throughput, but better at low throughput range.

· The staircase nature of the HARQ throughput curves is well illustrated for the AWGN channel.  For other channels, there is a smooth transition because of diversity in the channel.

· For FRC 3, an error floor is observed for the PB3, VA30, and VA120 channels.  As a result, throughput is greatly reduced and the maximum throughput is not reached for these channels in the Ec/No range considered.

· With receiver diversity, there is a significant diversity gain compared to one antenna for PA3 and PB3 channels, especially at high throughput range.  There is a relatively modest gain for VA30 and VA120 channels.  Naturally, there is no gain for the AWGN channel.

The simulation parameters are shown in Table 2 below.

Table 2. 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, 

7 for 2ms TTI

	RV Pattern
	{0, 1, 2, 3}

	Modulation
	BPSK/QPSK

	Channels
	AWGN, PA3,

PB3, VA30, VA120

	Channel Estimation
	Ideal

	No. of antennas
	1/2

	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 contents assumed to be known

	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.
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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.
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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.
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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.
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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.
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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.
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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.
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Figure 8.  Throughput performance of the E-DCH Fixed Reference Channel 1 - 672 kbps data rate, 2ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.

[image: image9.wmf]-14

-12

-10

-8

-6

-4

-2

0

2

4

6

8

0

200

400

600

800

1000

1200

1400

Received E-DPDCH Ec/No Per Antenna (dB)

Throughput (kbps)

E-DCH FRC 2 Throughput : 1344 kbps, 2ms TTI, 1 RX Ant

AWGN

PA3

PB3

VA30

VA120


Figure 9.  Throughput performance of the E-DCH Fixed Reference Channel 2 - 1344 kbps data rate, 2ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.
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Figure 10.  Throughput performance of the E-DCH Fixed Reference Channel 3 - 4032 kbps data rate, 2ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.
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Figure 11.  Throughput performance of the E-DCH Fixed Reference Channel 4 - 480 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.
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Figure 12.  Throughput performance of the E-DCH Fixed Reference Channel 5 - 960 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.
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Figure 13.  Throughput performance of the E-DCH Fixed Reference Channel 6 - 1920 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.
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Figure 14.  Throughput performance of the E-DCH Fixed Reference Channel 7 - 64 kbps data rate, 10ms TTI, 4 transmissions maximum, incremental redundancy, 1 RX antenna.
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