2002-03-07 IEEE C802.16a-02/36

Project IEEE 802.16 Broadband Wireless Access Working Group <http://ieee802.0org/16>

Title Preamble subcarrier loading for OFDM mode.

Date 2002-03-07

Submitted

Source(s) Naftali Chayat, Tal Kaitz Voice: + 972 3 6456273/262
Alvarion Ltd. Fax: +972 3 6456222/290

mailto: naftali.chayat@alvarion.com

21a Habarzel St., tal kaitz@alvarion.com
Tel Aviv 69710 Israel

Re: Support material for comment in Letter Ballot 4a

Abstract Preamble sequences are proposed.

Purpose

Notice This document has been prepared to assist IEEE 802.16. It is offered as a basis for discussion and is not binding on
the contributing individual(s) or organization(s). The material in this document is subject to change in form and
content after further study. The contributor(s) 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 text 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 : . e : -

Poli cy an d The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures (Version 1.0)

Procedures <http://ieee802.org/16/ipr/patents/policy .html>, including the statement “IEEE standards may include the known

use of patent(s), including patent applications, if there is technical justification in the opinion of the standards-
developing committee and provided the IEEE receives assurance from the patent holder that it will license applicants
under reasonable terms and conditions for the purpose of implementing the standard.”

Early disclosure to the Working Group of patent information that might be relevant to the standard is essential to
reduce the possibility for delays in the development process and increase the likelihood that the draft publication will
be approved for publication. Please notify the Chair <mailto:r.b.marks @ieee.org> as early as possible, in written or
electronic form, of any patents (granted or under application) that may cover technology that is under consideration
by or has been approved by IEEE 802.16. The Chair will disclose this notification via the IEEE 802.16 web site
<http://ieee802.org/16/ipr/patents/notices>.




2002-03-07 IEEE C802.16a-02/36

Preamble subcarrier loading for OFDM mode
Tal Kaitz, Naftali Chayat

Alvarion

1. Introduction

This submission describes specific subcarrier loading for the preamble structures defined in D2 draft.
We assume here that the recommendation given in a document by Alvarion and Radia regarding UL sub-
channelization are accepted.

This submission addresses comments #1089 in letter Ballot 4a.

2. Preamble structures

The proposed sequences use QPSK modulation and provide very low PAPR of 3 dB. In particular the
implementation simplicity is enhanced by the fact that P, is a subset of P, ,,,.

3. Proposed Text Change
The following text replaces section 8.3.5.5.6 Preamble structure on page 164:

8.3.5.5.6.1 Long preamble

The first preamble in the downlink PHY transmission burst, as well the network entry (registration) preamble, is
termed the long preamble. The long preamble consists of two OFDM symbols. The first symbol is composed of a
cyclic prefix (CP), followed by 4 times 64 samples. The second symbol is composed of a CP and 2 times 128
samples. The CP length for both symbols is equal to that of the traffic mode.

The first and second symbols are constructed using the subcarrier loading sequences P, ¢, and P, .. respectively.
The sequences are given below. The sequences provide a very low Peak to Average Power Ratio (PAPR) of 3dB.
In addition, P, , is a subset of P, ;.

Pox128 ={

+1+j3,0,+1+3,0,+1+3,0,-1-3,0,+1+3,0,+1+3,0,-1+3,0,+1-3,0,
+1+5,0,+1+3,0,-1-3,0,+1+3,0,-1+3,0,-1+3,0,-1-3,0,+1+3, 0,
-1-j,0,-1-3,0,-1-3,0,+1+3,0,+1+3,0,+1+3,0,-1+3,0,+1-3,0,
+1+j3,0,+1+3,0,-1-3,0,+1+3,0,+1-3,0,+1-3,0,+1+3,0,-1-3,0,
+l+jlol+l+jlol+l+jlOl_l_jlol_l_jlol_l_jlOl+l_jlol_l+jlol
+1+j3,0,+1+3,0,-1-3,0,+1+3,0,+1-3,0,+1-3,0,+1+3,0,-1-3,0,
-1+3,0,-1+3,0,+1-3,0,-1+3,0, 0,0,-1-3,0,+1+3,0,-1-3,0,
_l_jlol_l_jlol+l+jlOl+l_jlol+l_jlol_l_jlOl+l+jlol+l+jlol
+1+3,0,+1-3,0,-1+3,0,+1+3,0,+1+3,0,+1+3,0,-1-3,0,+1+3,0,
+1+j3,0,-1-3,0,+1+3,0,+1-3,0,+1-3,0,-1-3,0,+1+3,0,+1+3,0,
+l+jlol_l+jlol+l_jlOl_l_jlol_l_jlol_l_jlOl+l+jlol_l_jlol
-1-3,0,+1+3,0,-1-3,0,-1+3,0,-1+3,0,-1-3,0,+1+3,0,+1+3,0,
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+l+jlol_l+jlol+l_jlOl_l_jlol_l_jlol+l_jlOl_l+jlol_l+jlol

~1+3)
Pixea ={

+1+3,0,0,0,+1+3,0,0,0,+1+3,0,0,0,-1+3,0,0,0,
+1+3,0,0,0,-1-3,0,0,0,-1+3,0,0,0,-1-3,0,0,0,
_l_jIOIOIOI -1- jIOIOIOI+l+jIOIOIOI_1+jIOIOIOI
+1+3,0,0,0,-1-3,0,0,0,+1-3,0,0,0,+1+3,0,0,0,
+1+j,0,0,0,+1+3,0,0,0,-1-3,0,0,0,+1-3,0,0,0,
+1+3,0,0,0,-1-3,0,0,0,+1-3,0,0,0,+1+3,0,0,0,
-1+3,0,0,0,+1-3,0,0,0, OIOIOIOI+l+jIOIOIOI
—l—j,0,0,0,+1+j,0,0,0,+l 3,0,0,0,+1+3,0,0,0,
+l+j’OIOIOI jIOIOIOI+l+jIOIOlol_l_jlololol
+1+3,0,0,0,+1+3,0,0,0,+1-3,0,0,0,+1+3,0,0,0,
-I—l+j,0,0,0,+ j,0,0,0, -1-3,0,0,0,+1+3,0,0,0,
-1-j,0,0,0,-1-3,0,0,0,-1+3,0,0,0,+1+3,0,0,0,
+1+3,0,0, O,+1 j,O,O,O, -1-3,0,0,0,-1+3,0,0,0,

-1+73} *sgrt (2)

8.3.5.5.6.2 Short preamble

The short preamble is used for uplink bursts, where no sub-channelization is employed. The short preamble is
composed of a CP and 2 times 128 samples. The CP length for both symbols is equal to that of the traffic mode.
The short preamble is identical to the second symbol of the long preamble and is generated using P, . given
above.

8.3.5.5.6.3 Sub-channelization preamble

The sub-channelization preamble is used in uplink bursts when sub-channelization is employed. When all the sub-
channels are used in a burst, (and no sub-channelization is employed) the short preamble given above is used. The
sub-channelization preamble is composed of a CP, and an OFDM symbol constructed using the subcarrier
sequence P, .

PSub-ch =

+1+j,+§+j,+1+j,+1—j,—l—j,+1+j,+1+j,—1+j,+1+j,—1—j,+1+j,—1+j,+l—j, subch
+1-,+1-3,+1-3,-1-3,-1+3,+1-3,+1-3, +1+5,+1-3, -1+, +1-3,+1+3,-1-j, subch
-1-j,-1-3,-1-3,-1+3,+1+3,-1-3,-1-3,+1-3,-1-3,+1+3,-1-3,+1-3,-1+3J, subch
+1-9,+1-9,+1-9,-1-9,-1+3,+1-3,+1-3,+1+3,+1-3,-1+3,+1-3,+1+3,-1-7, subch
+145,+1-3,-1-3,-1-3,-1-3,+1-3,-1-3, +1+5, +1+3, -1+, -1-3,+1+3,-1+j, subch
+1-9,-1-3,-1+43,-143,-1+43,-1-3,-1+3, +1-3,+1-3,+1+3,-1+3,+1-3,+1+3, subch
—1-9, =143, +1+3,+1+73,+1+3,-1+3,+1+3,-1-3,-1-j,+1-3,+1+3,-1-3,+1-3, subch
+1-9,-1-9,-143,-1+3,-1+3,-1-3,-1+3,+1-3,+1-9,+1+3,-1+3,+1-3,+1+3, subch
0

+1+7,+145,+1+3,+1-3,-1-73, +143, +1+3, -1+43,+1+5,-1-3,+1+3,-1+3,+1-3, subch
+1-9,+1-9,+1-9,-1-3, -1+, +1-3,+1-3,+1+3,+1-9,-1+3,+1-5,+1+3,-1-3, subch
+1+jr+1+jr+1+jl+l_j1_l_jr+1+jr+1+jl_l+j/+1+j1_1_jr+1+j1_l+j/+l_jr subch
—1+5,-143,-143,+1+43,+1-3,-143,-1+3,-1-3,-1+73,+1-3,-1+3,-1-3,+1+3, subch
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-1-3,-1+43,+1+3,+1+3,+1+3,-1+3, +1+3,-1-3,-1-3,+1-3,+1+j,-1-3,+1-3, subch 0
~1+3,+1+3,+1-3,+1-3,+1-3, +1+3, +1-3, -1+3,-1+j,-1-j,+1-3,-1+3,-1-3, subch 2
-1-j,-1+3,+1+3,+1+3,+1+3,-1+3,+1+3,-1-3,-1-3,+1-3,+1+3,-1-3,+1-3, subch 1
+1-9,-1-9,-143, -1+, -1+3,-1-3,-1+3,+1-5,+1-3, +1+3,-1+3,+1-9,+1+j subch 3
} /sqgrt (2)

In the symbol construction only the subcarriers that belong to used sub-channels are energized.



