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1 Introduction

After the RAN1#48 meeting, it was concluded to encourage an email reflector discussion on the simulation assumptions/configurations and the simulation way forward for 2 antenna DL TxD (4 antenna DL TxD as well if possible) for the shared data channel [1]. Although full agreement could not be met, especially regarding H-ARQ usage, some simulation parameters were undisputed.

According to [2] the transmit diversity scheme(s) would be selected among 

1) 2 TX antennas

A. SFBC

B. CDD or PSD

C. FSTD

2) 4 TX antennas

A. CDD or PSD

B. FSTD

C. SFBC+PSD

D. SFBC+FSTD 
This contribution consists of link evaluation results of these TxD schemes according to the latest assumptions presented on the email reflector. See the appendix for simulator details. 
2 Link level results
Here follows link simulation results with QPSK, 16QAM and 64 QAM for rates 1/3, ¾ and ½  respectively in TU 3 km/h and 30 km/h channels respectively and for the SCM-C channel which has correlation. 

2.1 Uncorrelated TU channel:
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Figure 1 TU channel 3 km/h QPSK, Rate 1/3
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Figure 2 TU channel 30 km/h QPSK, Rate 1/3
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Figure 3 TU channel 3 km/h 16QAM, Rate 4/5
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Figure 4  TU channel, 30 km/h, 16 QAM, Rate 4/5
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Figure 5 TU channel, 3 km/h, 64 QAM, Rate 1/2
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Figure 6 TU channel, 30 km/h, 64 QAM, Rate ½
2.2 Correlated channel
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Figure 7 SCM-C channel, 30 km/h, QPSK, Rate 1/3
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Figure 8 SCM-C channel, 30 km/h, 16 QAM, Rate 4/5
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Figure 9 SCM-C channel, 30 km/h, 64 QAM, Rate 4/5
3 Throughput performance:

HARQ and link adaptation is applied with IR combination and 7 MCS.

The transport formats are as defined below:

Table 1 MCSs for throughput simulation

	Transport Format
	Modulation Type
	Code Rate

	0
	QPSK
	1/3

	1
	QPSK
	½

	2
	QPSK
	¾

	3
	16QAM
	½

	4
	16QAM
	¾

	5
	64QAM
	2/3

	6
	64QAM
	¾


Note that with 2 transmit antennas, 10 OFDM symbols in a subframe are allocated for data transmission. While with 4 transmit antennas, only 8 OFDM symbols are used for data. Therefore, the throughput performance of 4 transmit antenna cases are lower than 2 transmit antenna cases.
3.1 2 TX antenna schemes
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Figure 10 Throughput, TU, 3 km/h
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Figure 11 Throughput, TU, 3 km/h
3.2 4 TX antenna schemes
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Figure 12 Throughputs, TU, 3 km/h
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Figure 13 Throughputs, TU 30 km/h
4 Conclusion
Following the simulation assumptions on the reflector, we have shown results in the TU channel where it is clear that for best performance, these schemes shall be selected for the shared data channel transmit diversity scheme in E-UTRA:
· 2 TX Node B: SFBC

· 4 TX Node B: SFBC+PSD
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Appendix
Here follows the simulator assumptions

Table 2 Simulator assumptions

	Carrier frequency
	2.0 GHz

	System Bandwidth
	5 MHz,

	FFT Size 
	512

	Channel Coding
	QPSK r=1/2, 16QAM r=4/5, 64QAM r=1/2

	Channel Coding Block
	6 RB x 14 symbol

	Modulation
	QPSK, QAM-16, QAM-64

	Channel Model
	Uncorrelated:  TU, Correlated: SCM-C

	Antenna Configuration
	2x2 and 4x2

	Mobility
	3 km/hr, 30 km/hr

	Channel Estimation
	Ideal 

	CDD delay
	2 TX: {0, N/2}

4 TX: {0, N/4, N/2, 3N/4}

	PSD delay in SFBC+PSD
	{0, (N/5(, (2N/5(, (3N/5(}

	Receiver
	MRC

	CQI delay in throughput simulation
	5 subframes

	HARQ
	IR as in HSDPA
















































































