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Updated link-level simulation results for STBC and SFBC
Hongwei Yang, Xiaolong Zhu, Dong Li, Keying Wu, Yang Song, Liyu Cai
Alcatel Shanghai Bell Co., Ltd.
1. Introduction
In the contribution IEEE C802.16m-08/461r1 in Macao meeting, we presented link-level simulation results of STBC and SFBC based on ITU Vehicle A and B channel models and 16QAM. Simulation results show that both STBC and SFBC can achieve satisfactory performance with negligible difference at low mobility with small delay spread; at high mobility regardless of delay spread, SFBC often outperforms STBC, while with large delay spread and low mobility, SFBC has worse performance than STBC. In this contribution, we updated the simulation results based on 16m EVD compatible simulation assumptions. The updated simulation results support the previous conclusions.
2. Simulation assumptions
The simulation parameters are listed in Table 1. WiMAX downlink is used with AMC permutation. The baseline channel model in the IEEE 802.16m EMD is applied. For the vehicular-A channel, the delay vector is [0, 310, 710, 1090, 1730, 2510] ns and the power profile vector is [0, -1, -9, -10, -15, -20] dB, while for the modified vehicular-A channel, the delay vector is changed to [0, 1310, 2710, 4090, 5730, 7510]ns and the power profile vector remains unchanged as [0, -1, -9, -10, -15, -20] dB.
Table 1 Simulation parameters
	Parameter
	Assumption

	Carrier frequency
	2.5 GHz

	Transmission bandwidth
	10 MHz

	FFT
	1024

	Cyclic Prefix (CP) length
	1/8

	Subcarrier permutation scheme
	WiMAX downlink, AMC permutation

	Channel model
	ITU V-A, delay = [0, 310, 710, 1090, 1730, 2510] ns
Modified ITU V-A, delay = [0, 1310, 2710, 4090, 5730, 7510] ns

	Antenna configurations 
	2Tx at BS with antenna spacing of 4
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, 2Rx at MS, receive correlation matrix is an identity matrix

	Moving speed
	30, 350km/h

	Modulation and channel coding
	{16QAM, 1/2 CTC}; {64QAM, 2/3 CTC}

	STBC/SFBC decoder
	Alamouti decoder

	Channel Estimation
	Perfect channel estimation


3. Simulation results
A) Low mobility and small delay spread
Given the simulation parameters in Table 1, baseline performances of STBC and SFBC at low mobility (30kmph) with small delay spread (ITU Vehicular-A channel) are evaluated in Figure 1. STBC and SFBC achieve almost the same performance due to small channel time/frequency selectivity in an Alamouti code block.
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Figure-1 Performances of STBC/SFBC: ITU Vehicular-A, 30kmph channel
B) High mobility and small delay spread
We evaluate the performances of STBC and SFBC at the speed of 350kmph in ITU Vehicular-A channel. It can be seen that the SFBC outperforms the STBC clearly due to robustness against velocity. In addition, the higher the MCS level, the larger is the gain of SFBC over STBC.
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Figure 2 Performance of STBC/SFBC: ITU Vehicular-A, 350kmph channel
C) Low mobility and large delay spread

The performances of STBC and SFBC at the speed of 30kmph in modified ITU Vehicular-A channel are given in Figure 3. It can be seen that the STBC outperforms the SFBC, especially for a high MCS level (e.g., 64QAM with 2/3 CTC). We point out that STBC is expected to achieve more gain over SFBC for more severe delay spread channel.
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Figure3 Performance of STBC/SFBC: modified ITU Vehicular-A, 30kmph channel
D) High mobility and large delay spread
The performances of STBC and SFBC at the speed of 350kmph in modified ITU Vehicular-A channel are given in Figure 4. It can be seen that the SFBC outperforms the STBC due to robustness against mobility. In addition, the higher the MCS level, the larger is the gain of SFBC over STBC.
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Figure 4 Performance of STBC/SFBC: modified ITU Vehicular-A, 350kmph channel
4. Conclusions

Evaluation of STBC and SFBC in WiMAX simulation chain is presented. Using the Alamouti decoder, both STBC and SFBC can achieve satisfactory performance with negligible difference at low mobility with small delay spread; at high mobility regardless of delay spread, SFBC often outperforms STBC, while with large delay spread and low mobility, SFBC has worse performance than STBC. The performance difference between STBC and SFBC mainly comes from their different sensitivity to channel time/frequency selectivity. This contribution recommends STBC, SFBC and their switching be supported to adapt to various application environments in IEEE802.16m system.
5. Tex proposal
[Suggest inserting the following text into the section of MIMO in IEEE802.16m SDD]
-----------------------------------------Start of Text Proposal for SDD------------------------------------------

11.x.2.1.1.1  Transmit Diversity

The following transmit diversity modes are supported for open-loop single-user MIMO:

· 2Tx rate-1: STBC/SFBC
· 4Tx rate-1: STBC/SFBC with precoder

· 8Tx rate-1: STBC/SFBC with precoder

STBC and SFBC as well as their switching may be considered.

---------------------------------------------- End of Text Proposal for SDD-------------------------------------
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