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Introduction

This contribution presents preliminary system performance results for Enhanced Uplink

Structure for Code Multiplexed Enhanced Uplink

The enhanced uplink modeled consists of a new channel called Enhanced DCH (E-DCH).  The E-DPDCH supports adaptive modulation and coding (AMC) using BPSK and QPSK modulation and Hybrid ARQ.  The E-DCH TTI is 2 msec (3 slots).  The scheduling and TFRI information are sent on the E-DPCCH.  The overall structure of the enhanced uplink is shown [1].  A set of preliminary sensitivity curves are given in Figure 3 which are used in the system simulation tool to generate initial results.

System Simulation Results for E-DCH:
In this contribution system simulation results are presented for E-DCH without Hybrid ARQ and without Incremental Redundancy under 3km/h Rayleigh fading channel using the Pedestrian B channel model.  Table 1 shows the simulation parameters and the rest are as given in A.3.1.2 of [2].  Only the E-DCH and the associated DPCH were turned on in the simulation.  The HS-DPCCH and E-DPCCH were turned off.

A 19-cell system is used but only a single user is modeled in the center cell.

Figure 1 shows the time series for E-DCH rate and FER from the beginning of a packet call starting at 18.98 seconds. Also shown is the DPDCH FER, the outer loop threshold and reverse link rise. A transient is shown in that as the outer loop converges to achieve the desired DPDCH FER of 1% the E-DCH FER converges to 10%.

Figure 2 shows channel power levels and received Eb/Nt collected over a 2 second interval. As indicated that total power was always controlled to be –9dBW by modifying inner loop power control in such a way that all left over power or power margin was given to the E-DCH. Both the closed loop transmit adjustment and the open loop transmit adjustment time series are also shown. To avoid exceeding –9dBW due to fading and given fast power control the power level of all channels was scaled appropriately when such excursions occurred during a 2ms sub-frame.

The average rate for the single user was 1.381Mbps with an average FER of about 10%.  (Note: by fixing the user’s rate to 1 Mbps for the same channel conditions the average FER was about 10 to 15%.) The average rise was about 0.48 dB with standard deviation of 0.47 dB.  The 98%-ile rise was 1.9 dB.

	Rise CDF
	50%-ile
	90%-ile
	98%-ile
	99%-ile
	Peak

	(dB)
	0.37
	1.15
	1.93
	2.11
	4.05
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Figure 1. Single user 2ms E-DCH instantaneous rate for 3kph Pedestrian B channel.
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Figure 2. Single user 2ms E-DCH performance for Pedestrian B 3kph channel.

Table 1. System Simulation Parameters

	Simulation Parameter
	Value

	No. of slots/frame
	15

	No. of chips/second
	3.84 Mcps

	E-DCH TTI
	2 msec

	Modulation
	BPSK/QPSK

	Hybrid ARQ
	Not supported

	Max number of Tx
	NA

	Channels
	Rayleigh Fading 3km/h

Pedestrian B

	Receiver
	Rake

	Channel Estimation
	Ideal

	Inner-Loop PC
	ON

	Outer-Loop PC
	ON 

	PC delay and error
	2 slots, 0%

	No. of antennas
	2

	Reference Channel
	DPDCH 8Kbps

	Base Turbo Code
	R=1/3, K=4, 8 iterations
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Figure 3.  Test Link Curves used for Enhanced Uplink

Conclusion:

It was shown that with some modification to inner loop power control it is possible to allocate all available power to the E-DCH to achieve a targeted power level corresponding to the maximum power level of the device.  With a 2msec TTI and fast scheduling at the Node-B using AMC, an average data rate of 1.4 Mbps could be achieved for enhanced uplink for the given single user single cell example.  As such, in a very lightly loaded system it appears that for the enhanced uplink, higher data rates above 1Mbps would be useful.
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