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1. Introduction

This contribution presents throughput results based on the downlink OFDMA framework from [1].
2. Simulation Parameters and Results
The downlink OFDMA frame structure is shown in Table 1 while the simulation parameters are shown in Table 2.  In this contribution, only OFDM DL carrier bandwidth of 5MHz was simulated.  The modulation and coding selection (MCS) used include QPSK R=1/2, QPSK R=3/4, 16-QAM R=1/2, 16-QAM R=3/4, 64-QAM R=1/2, and 64-QAM R=3/4.  H-ARQ with a maximum of four transmissions and seven processes is employed.  For Incremental Redundancy (IR), the rate-matching based algorithm from Enhanced Uplink is used.  Performance is evaluated for AWGN and the 6-ray TU channel model at 3 km/h with ideal channel estimation.  Two received antennas are assumed at the UE.  Note that two OFDM symbols are reserved for pilot and control information.  Therefore the maximum data rate in this case is 13.5 Mbps.
Figure 1 - Figure 8 illustrate throughput results and hull curves for the 5MHz bandwidth.  In the figures, throughput results are shown as a function of the SNR per modulation symbol.  Figure 1 - Figure 4 show throughput for various MCS with Chase and IR combining.  The hull curves are then shown in Figure 5 - Figure 6.  Finally, Figure 7 - Figure 8 illustrate the spectral efficiency of the downlink OFDM framework.
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Table 1.  Downlink frame structure.

	Parameter
	Assumption

	Carrier Bandwidth
	5 MHz

	FFT size
	512

	Sampling rate
	7.68 MHz

	Propagation channels
	AWGN, TU (3 km/h)

	Channel estimator
	Ideal

	Modulation
	QPSK, 16-QAM, 64-QAM

	Turbo Code Rate
	R=1/2, R=3/4

	# of TX antennas
	1

	# of RX antennas
	2

	H-ARQ
	Chase, IR

	Max No of Trans
	4

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


Table 2.  Downlink simulation assumptions.

3. References

[1] TR 25.814, “Physical Layer Aspects for Evolved UTRA”, v0.2.0, Aug. 2005.
4. Simulation Results
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Figure 1.  Throughput results for downlink OFDM, AWGN channel, ideal channel estimation, Chase combining, max 4 trans, 1x2 antennas, BW=5MHz.
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Figure 2.  Throughput results for downlink OFDM, AWGN channel, ideal channel estimation, IR combining, max 4 trans, 1x2 antennas, BW=5MHz.
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Figure 3.  Throughput results for downlink OFDM, TU channel (3 km/h), ideal channel estimation, Chase combining, max 4 trans,1x2 antennas, BW=5MHz.

[image: image5.emf]-10 -5 0 5 10 15 20 25

0

2

4

6

8

10

12

14

Es/No (dB)

Throughput (Mbps)

BW=5 Mhz, IR, 1x2 Ants, 4 Trans Max, 7 H-ARQ Procs, TU, Ideal Chan Est

QPSK, R=1/2

QPSK, R=3/4

16-QAM, R=1/2

16-QAM, R=3/4

64-QAM, R=1/2

64-QAM, R=3/4


Figure 4.  Throughput results for downlink OFDM, TU channel (3 km/h), ideal channel estimation, IR combining, max 4 trans, 1x2 antennas, BW=5MHz.
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Figure 5.  Hull curve comparison for downlink OFDM, AWGN channel, ideal channel estimation, H-ARQ combining, max 4 trans,1x2 antennas, BW=5MHz.
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Figure 6.  Hull curve comparison for downlink OFDM, TU channel (3 km/h), ideal channel estimation, H-ARQ combining, max 4 trans, 1x2 antennas, BW=5MHz.
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Figure 7.  Spectral efficiency comparison for downlink OFDM, ideal channel estimation, Chase combining, max 4 trans,1x2 antennas, BW=5MHz.
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Figure 8.  Spectral efficiency for downlink OFDM, ideal channel estimation, IR combining, max 4 trans, 1x2 antennas, BW=5MHz.
------------------------------------------- Start of Text Proposal  -----------------------------------------
A.1.2
Maximum SNR per channel  

For high SNR operation especially with high order modulation or MIMO schemes it will be important to understand practical apparatus impacts and this can be performed by addressing the following topics

Table A.1.2-1 – Maximum SNR limit dependencies

	Issues
	Details

	EVM
	

	Phase and Doppler self interference
	

	Adjacent carrier interference
	 

	UE A/D and baseband filtering
	

	Antenna front-to-back ratio
	[20]dB

	Non-ideal sector isolation
	

	Unrecovered power
	


A.1.3
Link-level throughput for OFDMA  

OFDM DL spectral efficiency for carrier bandwidth of 5MHz is shown in Figure 7 - Figure 8.  The modulation and coding selection (MCS) used include QPSK R=1/2, QPSK R=3/4, 16-QAM R=1/2, 16-QAM R=3/4, 64-QAM R=1/2, and 64-QAM R=3/4.  H-ARQ with a maximum of four transmissions and seven processes is employed.  For Incremental Redundancy (IR), the rate-matching based algorithm from Enhanced Uplink is used.  Performance is evaluated for AWGN and the 6-ray TU channel model at 3 km/h with ideal channel estimation. 
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Figure 9.  Spectral efficiency for downlink OFDM, ideal channel estimation, Chase combining, max 4 trans,1x2 antennas, BW=5MHz.
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Figure 10.  Spectral efficiency for downlink OFDM, ideal channel estimation, IR combining, max 4 trans, 1x2 antennas, BW=5MHz.

------------------------------------------- Finish Text Proposal -------------------------------------------
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