
IEEE C802.16m-09/1497

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

	Title
	Proposal on Midamble Issue (AWD-15.3.5.4.2)

	Date Submitted
	2009-07-06

	Source(s)
	Chih-Yuan Lin 

Pei-Kai Liao

Paul Cheng

Mediatek


	chihyuan.lin@mediatek.com


	Re:
	IEEE 802.16m amendment working document 

Category: AWD Comments

Area: Section 15.3.5.4.2 (MIMO midamble)

	Abstract
	The contribution proposes the detailed texts for the AWD midamble section.

	Purpose
	To be discussed and adopted by TGm for the 802.16m amendment

	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>.


Proposal on Midamble Issue
Chih-Yuan Lin, Pei-Kai Liao, Paul Cheng

Mediatek Inc.
1. Introduction
In current AWD text, the details of the midamble section are not addressed. This contribution aims to propose the details, including the subcarrier-to-antenna mapping rule, the midamble sequence, and the interlacing feature.
Regarding the subcarrier-to-antenna mapping rule, each transmit antenna shares a non-overlapping subcarrier set. In addition, subband antenna rotation is also incorporated into the mapping procedure. That is, the decimation pattern for each transmit antenna in a subband are the cyclically-shifted version of its previous subband. The subcarriers for each antenna are thus no longer evenly spaced in the midamble symbol, and the transmitted sequence from each antenna does not have any periodicity property. With this manner, the midamble transmission does not incur any ambiguity of preamble detection. It is noted that within each subband the subcarreris of each antenna are still evenly spaced, and so subband-based channel estimation still can be done in an optimal way. 
As for the midamble sequence issue, we propose to re-use the Golay sequence, which is already used in the IEEE 802.16e system, due to its excellent extensity. Combined with bandwidth-dependent offsets, all common system bandwidths (5, 10, and 20 MHz) can be supported by a single sequence. Also, it is easy to generate different midamble sequences for different cells simply by using Cell_ID-dependent cyclic shifting. The midamble interlacing feature is also considered in this contribution, in order to avoid midamble collision among neighboring cells and thus improve channel estimation quality. The subframe with midamble in each frame is defined by a Cell_ID-dependent indexing.
2. Proposed text
Add the text marked in red to section 15.3.5.4.2.
-------------------------------------------------- Start Text Proposal ------------------------------------------------

15.3.5.4.2 MIMO midamble
MIMO midamble is used for PMI selection in closed loop MIMO. For OL MIMO, midamble can be used to calculate CQI. The midamble signal occupies the one first OFDMA symbol in a DL sub-frame. For the type-1 subframe case, the remaining 5 consecutive symbols form a type-3 subframe. For the type-2 subframe case, the remaining 6 consecutive symbols form a type-1 subframe. The index of the subframe allocated midamble in each frame is defined by
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where K is the total number of type-1 and type-2 DL subframes, excluding the first and last DL subframes.
Define Nt as the number of ABS’s transmit antennas. The subcarriers of the midamble symbol are partitioned into Nt non-overlapping subcarrier sets, each of which is assigned to one of the transmit antennas. The midamble carrier set for the nth transmit antenna is defined by using the following equation:

[image: image2.wmf]1

modmod

tt

sc

ks

kNnN

NN

æö

êú

-

=+

ç÷

êú

ç÷

ëû

èø

,
where 
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 is the subcarrier running index with 
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An example of subcarrier-to-antenna mapping for the case of 
[image: image8.wmf]4

t

N

=

 is depicted in Figure X. 
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Figure X. Illustration of midamble subcarrier-to-antenna mapping for 
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15.3.5.4.3 Midamble sequence 

The occupied subcarriers for each transmit antenna shall be modulated by BPSK symbols extracted from the Golay sequence according to the following equation:
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where s is defined in Section 15.3.5.4.3, n is the antenna index, 
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 is the subcarrier running index, G(x) is the length-2048 Golay sequence defined in Table X with 
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, fft is the FFT size used, offsetD(fft) is an FFT size specific offset as defined in Table Y, and u is a Cell_ID-dependent shift defined as

[image: image14.wmf]mod

uCellIDP

=

,
where P is the number of sequences generated from the base sequence and is TBD.
Table X—Golay sequence of length 2048 bits
	0xEDE2 0xED1D 0xEDE2 0x12E2 0xEDE2 0xED1D 0x121D 0xED1D 0xEDE2 0xED1D 0xEDE2 0x12E2 0x121D 0x12E2 0xEDE2 0x12E2 0xEDE2 0xED1D 0xEDE2 0x12E2 0xEDE2 0xED1D 0x121D 0xED1D 0x121D 0x12E2 0x121D 0xED1D 0xEDE2 0xED1D 0x121D 0xED1D 0xEDE2 0xED1D 0xEDE2 0x12E2 0xEDE2 0xED1D 0x121D 0xED1D 0xEDE2 0xED1D 0xEDE2 0x12E2 0x121D 0x12E2 0xEDE2 0x12E2 0x121D 0x12E2 0x121D 0xED1D 0x121D 0x12E2 0xEDE2 0x12E2 0xEDE2 0xED1D 0xEDE2 0x12E2 0x121D 0x12E2 0xEDE2 0x12E2 0xEDE2 0xED1D 0xEDE2 0x12E2 0xEDE2 0xED1D 0x121D 0xED1D 0xEDE2 0xED1D 0xEDE2 0x12E2 0x121D 0x12E2 0xEDE2 0x12E2 0xEDE2 0xED1D 0xEDE2 0x12E2 0xEDE2 0xED1D 0x121D 0xED1D 0x121D 0x12E2 0x121D 0xED1D 0xEDE2 0xED1D 0x121D 0xED1D 0x121D 0x12E2 0x121D 0xED1D 0x121D 0x12E2 0xEDE2 0x12E2 0x121D 0x12E2 0x121D 0xED1D 0xEDE2 0xED1D 0x121D 0xED1D 0xEDE2 0xED1D 0xEDE2 0x12E2 0xEDE2 0xED1D 0x121D 0xED1D 0x121D 0x12E2 0x121D 0xED1D 0xEDE2 0xED1D 0x121D 0xED1D


Table Y

	FFT size
	Offset

	2048
	30

	1024
	60

	512
	40


----------------------------------------------- End of Text Proposal -------------------------------------------------
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