
IEEE C802.16m-09/1041

	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Amendment Text Proposal for MIMO HARQ scheme

	Date Submitted
	2009-4-27

	Source(s)
	Takaaki KISHIGAMI, 

Isamu YOSHII, 

Panasonic Corporation
	Voice:
+ 81-46-840-5123
E-mail: kishigami.takaaki@jp.panasonic.com
yoshii.isamu@jp.panasonic.com

	Re:
	Category: AWD comments / Area: Chapter 15.3.12 (Channel coding HARQ-PHY)
 “Comments on AWD 15.3.12.2 HARQ”

	Abstract
	We propose the MIMO HARQ scheme 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.

	Purpose
	For 802.16m discussion and adoption

	Notice
	This document does not represent the agreed views of the IEEE 802.16 Working Group or any of its subgroups. It represents only the views of the participants listed in the “Source(s)” field above. It is offered as a basis for discussion. It is not binding on the contributor(s), who reserve(s) the right to add, amend or withdraw material contained herein.

	Release
	The contributor grants a free, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an IEEE Standards publication; to copyright in the IEEE’s name any IEEE Standards publication even though it may include portions of this contribution; and at the IEEE’s sole discretion to permit others to reproduce in whole or in part the resulting IEEE Standards publication. The contributor also acknowledges and accepts that this contribution may be made public by IEEE 802.16.

	Patent Policy
	The contributor is familiar with the IEEE-SA Patent Policy and Procedures:

<http://standards.ieee.org/guides/bylaws/sect6-7.html#6> and <http://standards.ieee.org/guides/opman/sect6.html#6.3>.

Further information is located at <http://standards.ieee.org/board/pat/pat-material.html> and <http://standards.ieee.org/board/pat>.


Amendment Text Proposal for MIMO HARQ scheme
Takaaki KISHIGAMI, Isamu YOSHII
 Panasonic Corporation
1. Introduction
In this contribution, we propose the MIMO HARQ transmission scheme 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 scheme
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 scheme for DL/UL SU-MIMO at the transmitter side is shown in Figure 1.
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Figure 1  MIMO HARQ scheme for the SU-MIMO mode
The input to the MIMO-HARQ mapper is represented by an M×1 vector as specified in Equation (1)
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Where si is the i-th input symbol within a batch, which is the output from the modulator.
The MIMO-HARQ mapper is a batch processor that operates on M input symbols at a time.

The MIMO-HARQ mapper maps M symbols ( M ≥ 1) within a batch onto M symbols of the layer which are fed to the MIMO encoder block. The MIMO-HARQ mapping rule [
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] is defined as shown in Table 1, 2 and 3.
The mapping rule would be changed in accordance with the number of HARQ subpacket re-transmission. Figure 2 shows the example of the process in the MIMO-HARQ mapper for 2 stream case.
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Figure 2 MIMO HARQ mapping for 2 stream case (M=2)
The output of the MIMO-HARQ mapper is represented by an M×1 vector as specified in Equation (2), which serves as the input to the MIMO encoder.
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The MS/BS shall process the initial transmission, first retransmission, and second retransmission, etc., in the form of spatial modulation. The retransmission of FEC codeword shall use the Chase combing retransmission.
Table 1 MIMO-HARQ mapping rule for 2-stream case
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected mapping rule
	F2 (0)(sa)=
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	F2(odd) (sa)=
[image: image7.wmf]ú

û

ù

ê

ë

é

1

2

s

s


	F2(even) (sa)=
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Table 2 MIMO-HARQ mapping rule for 3-stream case
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected mapping rule
	F3(0) (sa)=
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	F3 (odd) (sa)= 
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	F3 (even) (sa)= 
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Table 3 MIMO-HARQ mapping rule for 4-stream case
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected mapping rule
	F4 (0) (sa)=
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	F4 (odd) (sa)= 
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	F4 (even) (sa)= 
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3. Simulation result

Figure 3 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 3  Performance comparison of the 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 streams 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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Proposed Amendment Text
We propose to insert the following text on page 135 on line 42 at the end of Section 15.3.12.2.1.1 in the IEEE802.16m Amendment Working Document.
-------------------------------  Text Start  ---------------------------------------------------

15.3.12.2.1.2 MIMO HARQ 
In the Open-loop SU-MIMO transmission for both DL and UL, the MIMO subpacket retransmission is generated by using the MIMO-HARQ mapping of modulated symbols to spatial streams. 
The MIMO HARQ scheme for DL/UL SU-MIMO at the transmitter side is shown in Figure x.1.
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Figure x.1  MIMO HARQ scheme for the SU-MIMO mode
The input to the MIMO-HARQ mapper is represented by an M×1 vector as specified in Equation (x.1)
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Where si is the i-th input symbol within a batch, which is the output from the modulator.
The MIMO-HARQ mapper is a batch processor that operates on M input symbols at a time.

The MIMO-HARQ mapper maps M symbols ( M ≥ 1) within a batch onto M symbols of the layer which are fed to the MIMO encoder block. The MIMO-HARQ mapping rule [
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] is defined as shown in Table x.1, x.2 and x.3. The mapping rule would be changed in accordance with the number of HARQ subpacket re-transmission. 

The output of the MIMO-HARQ mapper is represented by an M×1 vector as specified in Equation (x.2), which serves as the input to the MIMO encoder.
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Table x.1 MIMO-HARQ mapping rule for 2-stream case
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected mapping rule
	F2 (0)(sa)=
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Table x.2 MIMO-HARQ mapping rule for 3-stream case
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected mapping rule
	F3(0) (sa)=
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	F3 (even) (sa)= 
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Table x.3 MIMO-HARQ mapping rule for 4-stream case
	
	Initial transmission
	Odd transmission
	Even transmission

	Selected mapping rule
	F4 (0) (sa)=
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-------------------------------  Text End  ---------------------------------------------------
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