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Enhanced HARQ Technique for Multiple Antennas Transceiver
Tao Wu, Yinwei Zhao, Qi Li, Hongjie Si, Chongli Liu
Huawei
1. Introduction
This proposal provides an enhanced method for HARQ transmission for multiple antennas transceiver. The method inherits the design of STC sub packet combing in 802.16e [1] and makes an enhancement by introducing interference cancellation to spatial diversity scenarios. Simulation result shows that the proposed scheme outperforms the current design.
2. Background
A HARQ-CC (Chase Combing) scheme with multi-antenna transmission has been accepted in the existing 802.16 standard [1] .The current STC-HARQ scheme is based on the assumption that the channel is quasi static in the successive transmission. Because the successive two transmission symbols form an Alamouti spatial time code, the HARQ CC sub packet combing performance has been enhanced obviously. 
In our proposal, we follow the same assumption and introduce a self-interference cancellation processing to STC HARQ for space diversity scenario to enhance the performance.
3. Proposed Method
Take D-STTD re-transmission as an example to demonstrate our method. Table 4 shows the design for D-STTD re-transmission:
Table 1-STC subpacket combining (4-Tx antenna D-STTD case)
	
	Initial transmission
	Odd retransmission
	Even retransmission

	Spatial time code incremental redundancy for D-STTD
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The received signal of the first transmission with 2 receiving antennas can be expressed as the following formula:
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The received signal of the second transmission can be expressed as the following formula:
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Respectively, where 
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 represents the channel response from ith transmitting antenna to jth receiving antenna in kth transmission,
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  represents the transmission signals,
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 represents the noise in the jth receiving antennas and kth transmission.

Consider the evaluation of
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s

by ZF (zero forcing) in the first and second transmission:
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According to the assumption in 802.16e standard, the channel in the successive transmission could be considered as a slowly variable channel. To simplify the analysis, we assume that 
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 will be cancelled and the performance will be improved significantly. Although the actual channel is not static, our scheme will still have significant gain in slowly variable channel.
The method can be extended to 3-Tx Matrix B with antenna grouping in 802.16e standard. The detailed design is shown in table 5.
Table 2-STC subpacket combining (3-Tx Matrix B with antenna grouping case)
	
	Initial transmission
	Odd retransmission
	Even retransmission

	Spatial time code incremental redundancy 
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4. Simulation results

Link-level simulation assumptions are listed in Table 3
Table 3 Simulation Assumptions
	Number of Rx/Tx Antennas
	Rx=4，Tx=4

	FFT Size
	512

	CP Ratio
	1/8

	Code Type
	Turbo  1/3

	Channel estimation
	LS  Linear interpolation

	Channel model
	Pedestrian B 3 km/h

	Scheme comparison
	16e D-STTD HARQ
	First: 
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  Second: 
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	Proposed D-STTD HARQ
	First:
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5. Conclusion
In this proposal, an extended STC HARQ design has been proposed and the performance would be improved significantly.
6. Reference
[1] Standard for Local and metropolitan area networks Part 16: Air Interface for Broadband Wireless Access Systems, P802.16Rev2/D4 (April 2008) 
Text Proposal to SDD

------------------------------------Start text proposal------------------------------------
[Adopt the following text in the P802.16m System Description Document (SDD)]
*.*.*.* STC subpacket combining 
Table *-STC subpacket combining (3-Tx Matrix B with antenna grouping case)
	
	Initial transmission
	Odd retransmission
	Even retransmission

	Spatial time code incremental redundancy 
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Table *-STC subpacket combining (4-Tx antenna D-STTD case)
	
	Initial transmission
	Odd retransmission
	Even retransmission

	Spatial time code incremental redundancy for D-STTD
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------------------------------------End text proposal------------------------------------
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