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Introduction

This contribution presents preliminary link performance results for Enhanced Uplink

Structure for Code Multiplexed Enhanced Uplink

The enhanced uplink 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 in Figure 1.  


[image: image1.wmf]I

S

j

c

d

b

d

S

dpch,n

I+jQ

DPDCH

Q

c

T

b

T

E-DPCCH

E-DPDCH

c

c

b

c

DPCCH

S

S

C

H

S

HS_DPCC

H gain

HS

-

DPCCH

Max SF=128 or 256

Min SF= 4

SF=256

SF=256

BPSK,

QPSK

Modulator

C

eu

b

eu,Q

(BPSK

mapped

to Q)

b

eu,I


Figure 1.  Structure for Enhanced Uplink
Link Simulation Results for E-DCH:

In this contribution link simulation results are presented for E-DCH using Hybrid ARQ (both Chase and Incremental Redundancy) under both static and fading channels.  Table 1 summarizes the MCS level simulated while Table 2 shows the simulation parameters.  Only the E-DCH and the associated DPCCH were turned on in the simulation.  The DPDCH, HS-DPCCH and E-DPCCH were turned off.

Table 1. MCS Table

	MCS Level
	Modulation
	Coding Rate
	SF
	Num Code
	Data  Rate (kbps)

	1
	BPSK
	0.40
	8
	1
	192

	2
	BPSK
	0.50
	4
	1
	480

	3
	QPSK
	0.40
	4
	1
	768

	4
	QPSK
	0.60
	4
	1
	1152

	5
	QPSK
	0.75
	4
	1
	1440


Table 2. 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
	Chase/IR

	Max number of Tx
	4

	Channels
	AWGN, Flat Rayleigh Fading (3, 30, 120 km/h)

	Receiver
	Rake

	Sampling Rate
	1X

	Channel Estimation
	Pilot

	Inner-Loop PC
	ON/OFF 

	PC delay and error
	1 slot, 4%

	No. of antennas
	2

	Beta values
	βc = 5,6,7, βE-DPDCH = 15

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

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


Figure 2 shows the FER vs. Ec/Nt of the E-DCH with 2msec TTI for various MCS levels under AWGN channel, power control off, HARQ disabled.  It may be observed that the Eb/No performance of the E-DCH improves from MCS1 to MC3 but degrades for MCS-4 and 5 respectively.  This is due to increased coding penalty for MCS 4 and 5.    Figure 3 and Figure 4 show the performance of E-DCH with 2msec TTI under AWGN channel with Chase and Incremental Redundancy, respectively, and with power control turned on.  Figure 5 shows the corresponding hull curves.  It may be observed from the figures that IR outperforms Chase in the mid Ec/Nt region by as much as 20%.  Figure 6 to Figure 9 shows the throughput performance of E-DCH at 3 km/h and 120 km/h for flat fading channel using Chase and Incremental redundancy.  Figure 10 and Figure 11 are the corresponding hull curves at 3km/h and 120 k/h respectively.   Again, IR gives 10-15% improvement in the mid Ec/Nt region under fading channel conditions.  Further at higher speeds, the IR scheme is not sensitive to the selection of the wrong MCS level due to error in the channel quality feedback.
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Figure 2.  FER performance under AWGN channel, 1 transmission, 2 received antennas at the Node B, Power Control OFF, Non-ideal channel estimation.
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Figure 3.  Throughput performance under AWGN channel with Chase combining, Power Control ON, Non-ideal channel estimation.
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Figure 4.  Throughput performance under AWGN channel with incremental redundancy, Power Control ON, Non-ideal channel estimation.
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Figure 5.  Throughput hull curves under AWGN channel.
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Figure 6.  Throughput performance under flat Rayleigh channel (3 km/h) with Chase combining 
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Figure 7.  Throughput performance under flat Rayleigh channel (3 km/h) with IR
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Figure 8.  Throughput performance under flat Rayleigh channel (120 km/h) with Chase combining
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Figure 9.  Throughput performance under flat Rayleigh channel (120 km/h) with IR
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Figure 10.  Throughput hull curves under flat Rayleigh channel (3 km/h).
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Figure 11.  Throughput hull curves under flat Rayleigh channel (120 km/h).
Conclusions
The following conclusions are drawn:

1. IR provides 10-20% improvement over Chase combining under all scenarios.

2. The maximum benefit with IR will be at high speeds when the channel quality feedback is unreliable.

3. Hybrid ARQ provides overall improvement in performance for the Enhanced Uplink.

4. IR provides greater benefits to MCS with high initial coding rates.
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