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Amendment Text Proposal for transmission format of MIMO HARQ

Takaaki KISHIGAMI, Isamu YOSHII
 Panasonic Corportion
1. Introduction
In this contribution, we propose the MIMO HARQ transmission format to improve performance gain by adopting the dynamic mapping of modulated symbols to spatial streams in order to change or randomize channel of data symbols for every re-transmission[1]. 

2. Proposed MIMO HARQ mechanism

In the Open-loop SU-MIMO transmission for both DL and UL, the MIMO subpacket retransmission can be generated by using the MIMO-HARQ mapping of modulated symbols to spatial streams. The MIMO-HARQ mapping causes that a modulated symbol is mapped to different transmit antennas in (re-)transmissions. 
The transmission rule for the MIMO-HARQ mapping of modulated symbols to spatial streams is listed in Table 1, Table 2, and Table 3.
The MS shall process the initial transmission, first retransmission, and second retransmission, etc., in the form of spatial modulation and SFBC decoding. The retransmission of FEC codeword shall use the Chase combing retransmission.
Table 1 MIMO-HARQ mapping of modulated symbols to spatial streams (2-stream case)
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected Mapping Matrix
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Table 2 MIMO-HARQ mapping of modulated symbols to spatial streams (3-stream case)
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected Mapping Matrix
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Table 3 MIMO-HARQ mapping of modulated symbols to spatial streams (4-stream case)
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected Mapping Matrix
	S2(0)=
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	S2(even)= 
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3. Simulation result
Figure 1 shows the performance comparison of 16e Chase HARQ[2] and proposed Chase MIMO-HARQ. 
As a simulation result, the proposed MIMO-HARQ mapping obtains about 0.5dB gain at 10% target BLER,  over 16e Chase HARQ under low mobility environment. 
Table 4 Simulation Parameters

	Parameters
	Assumption

	Bandwidth
	10 MHz

	Number of subcarrier
	1024

	Frame length
	5ms

	Channel estimation
	Perfect

	Channel code
	Turbo (Rate 1/2)

	Modulation
	16 QAM

	MIMO configuration
	Tx: 2, Rx:2

	Resource allocation
	PUSC

	Channel model
	VEH A

	MS mobility
	30km/h

	Receiver type
	MMSE

	Maximum number of retransmission
	1, 2, 3

	Retransmission latency
	10ms
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Figure 1  Performance comparison of proposed Chase MIMO-HARQ and 16e Chase HARQ

(Re: Maximum number of retransmission, 16 QAM, Rate=1/2)
4. Conclusion

This contribution proposes the MIMO-HARQ mapping which causes a modulated symbol to be mapped on different transmit antennas in (re-)transmissions. The proposed schemes can improve spatial diversity and time diversity, and thus they should be included into IEEE 802.16m amendment working document[3].
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5. Proposed Amendment Text
-------------------------------  Text Start  ---------------------------------------------------

15.3.x MIMO HARQ 
In the Open-loop SU-MIMO transmission for both DL and UL, the MIMO subpacket retransmission can be generated by using the MIMO-HARQ mapping of modulated symbols to spatial streams . The transmission rule for the MIMO-HARQ mapping of modulated symbols to spatial streams is listed in Table 1, Table 2, and Table 3.
The MS shall process the initial transmission, first retransmission, and second retransmission, etc., in the form of spatial modulation and SFBC decoding. The retransmission of FEC codeword shall use the Chase combing retransmission.
Table 1 MIMO-HARQ mapping of modulated symbols to spatial streams (2-stream case)
	
	Initial transmission
	Odd transmission
	Even transmission
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Table 2 MIMO-HARQ mapping of modulated symbols to spatial streams (3-stream case)
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected Mapping Matrix
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Table 3 MIMO-HARQ mapping of modulated symbols to spatial streams (4-stream case)
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected Mapping Matrix
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-------------------------------  Text End  ---------------------------------------------------
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