IEEE C802.16m-08/299
	Project
	IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.org/16>

	Title
	Preamble Structures for IEEE 802.16m Systems

	Date Sub.
	2008-05-05

	Source(s)
	K Giridhar

J Klutto Milleth

 Kiran Kuchi

Vinod Ramaswamy

Bhaskar Ramamurthi
	giri@tenet.res.in
klutto@cewit.org.in
kkuchi@cewit.org.in
vinodr@cewit.org.in
bhaskar@tenet.res.in

	Re:
	IEEE C802.16m-08/016r1 - Call for Contributions on Project 802.16m System Description Document (SDD)

	Abstract
	A preamble structure is proposed which facilitates advanced receiver algorithms such as multi-user channel estimation and joint detection in addition to fulfilling the basic signal synchronization requirements.

	 Purpose
	To be discussed by TGm to facilitate the decision on downlink preamble structures

	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>.


Preamble Structures for IEEE 802.16m Systems
K Giridhar, J Klutto Milleth, Kiran Kuchi, Vinod Ramaswamy, Bhaskar Ramamurthi
CEWiT, Chennai, India

In this contribution, we propose a preamble structure for 802.16m systems. In addition to fulfilling the basic signal synchronization requirements, the proposed preamble structure enables advanced receiver features such as interference suppression through multi-user channel estimation, joint detection, and decision directed channel tracking.  Using the proposed preamble structure, the receiver will be able to obtain an initial estimate of the channel state information (CSIT) of the desired and dominant co-channel signals at the beginning of the frame which can be used to implement MMSE and joint MLD type interference cancellation (IC) receivers for both control and data region. In frequency reuse-1 networks, where co-channel interference (CCI) is the dominant impairment, it is very important to improve the cell edge system performance using a combination of advanced receiver algorithms and network level interference management. Especially in interference limited cases, the preamble with frequency reuse-1/3 provides good quality channel and interference parameter estimates. This will be further updated in later OFDM symbols using the pilots combined with good channel tracking algorithm in the data region. 

In our proposal, the pilot tones in the preamble are transmitted over 2 transmit antennas using a frequency reuse 1/3 pattern. In Fig-1, the notation 1A, 1B, 1C denotes preamble pilot tones belonging to antenna-1 of sectors A, B, and C, respectively.  Similarly, 2A, 2B, 2C denote pilot tones belonging to antenna-2 of sectors A, B, and C, respectively. Therefore, the preamble pattern in sector A contains a pilot tone designated for that sector followed by two successive null tones. 

This type of pattern facilitates reliable estimates of the CSIT for both desired signal and two dominant CCI contributed by the neighboring sectors/cells. Further, the CSIT of the CCI generated by the other sectors/cells can also be estimated using a multi-user joint channel estimation (JCE) algorithm. 

As shown in Fig 1, the preamble, which is transmitted at the beginning of the super frame, shall span two OFDM symbols whereas the remaining preambles are transmitted at the beginning of each frame spanning one OFDM symbol. Further, the pilot tones in the second OFDM symbol of the super frame preamble are a circularly shifted version of the first OFDM symbol. The circular shift by three tones provides additional frequency resolution for channel estimation without compromising the synchronization performance. 
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Figure 1: Preamble Structure
------------------------------------------- Proposed SDD Text -------------------------------
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The preamble shall be transmitted at the beginning of every super frame with a span of two OFDM symbols. In addition, a frame preamble shall be transmitted at the beginning of each frame spanning one OFDM symbol. 

The pilot tones in the preamble shall be transmitted over 2 transmit antennas using a frequency reuse 1/3 pattern. 

The preamble shall be used for acquiring basic timing synchronization and frequency offset correction, frame boundary acquisition, base station ID detection. In addition, it should facilitate estimation of CSIT for both desired signal and two dominant CCI.  
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