Low PAPR Sequences for the 802.16a Preamble

IEEE 802.16 Presentation Submission Template (Rev. 8.21)
Document Number: C802.16a-02/17r1
Date Submitted:

Rev 0 - 2002-17-01, Rev 1- 2002-18-02

Source:
Apurva N. Mody Voice: 404-894-9370
Georgia Institute of Technology Fax: 404-894-7883
250, 14" Street NW, #549 E-mail: apurva@ece.gatech.edu
Atlanta, GA 30318.
Venue:

|IEEE 802.16, Meeting 17, Levi, Finland/ Meeting 18, St. Louis, USA
Base Document:
Purpose:
For posting on the 802.16 website, presentation to ad-hoc and comment resolution.

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 afree, irrevocable license to the IEEE to incorporate material contained in this contribution, and any modifications thereof, in the creation of an |[EEE Standards
publication; to copyright in the IEEE’s name any |EEE 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 |EEE Standards publication. The contributor also acknowledges and accepts that thiscontribution may be made public by |[EEE 802.16.

|EEE 802.16 Patent Policy:
The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures (Version 1.0) <http://ieee802.0ra/16/ipr/patents/policy.html>, including the statement “I EEE standards may
include the known use of patent(s), including patent applications, if thereistechnical justificationin 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 delaysin the development process and increase
the likelihood that the draft publication will be approved for publication. Please notify the Chair <mallto:r.n.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 |[EEE 802.16. The Chair will disclose this notification via the IEEE

802.16 web site <http://ieeeB02.0rg/16/ipr/patents/notices>.



Low PAPR Sequences for the
802.16a Preamble

Apurva N. Mody

Georgia Institute of Technology
Atlanta, Georgia, U. S. A.
apurva@ece.gatech.edu




O
LO)
N
th
Z

256,
{280s}1-1111-1-1-1-1-11-1-1-11-1-1

For Ns=
Sl

1-1-1-1-11-1-1-11-1111-1-1-1-1-1-1
111 11-1-11-1-111-1-11-1-11-1-1
11111-1-1-1111-1-111111-1-1-

11-1-11-11-11-11-111-11-11-11-
1-1-10-1-11-1-1-1-1-1-1-1-11-11-111

111-11-11-1-11-1-1111-1-1-1-11-
1-1-11-11-1-1-1-1-1-11-11-1111-+-1

111-11-11-11-1-1111-1-1-1-111-

1-11-111-1-1-1-11-1-111-1-1

{27 0's}] — PAPR of 3.06 or 4.85 dB.

—



Ns=128

For Ns=128,

S,=[{140s}1-1 1 1 1-11 1-1-1-1
1-111-1-1-11-1-11-1-1-1111"+-1
-1-111-111-1-1-1-1-11111-11
11-10-1-11-1-1-1-11-1-111-11

111-1-11-11-1-11-111111
11-1-1-11-11-1-11-1-1-1-1-1-1
1 -1 {13 0's}] — PAPR of 2.63 or 4.19 dB



Ns=64

64,
S={70s}-1 111 1-1111-1-111-1

For Ns

1-1-11-11-1-1-11-101 1-11-1
1111-1111-1-1-1-1111-11
1 -1 1{60's} - PAPR of 2.113 or 3.24 dB



Ns=32

For Ns=32,

S=[{40s}1 1-1-1111111-1101-1
1-11-1-11-11 1-1{30s}]-PAPR of
1.72 or 2.35 dB.



Ns=16

For Ns=16,

S=[001 1 1-1-1-101-1-1 1-1-10]-
PAPR of 1.5957 or 2.02 dB.



N=256, Sequence that resultsin

4X64 after a 256-point IFFT

For Ns=256,

S,=sqrt(2)*[{28 0's} -1+ 0 O 0 -1 O O O 144 O O O 140
O0-1+4/ 0 0O O 14 0 O O-14 O 0O O 1+ 0 O O -1+
O0O01+ 00O 1+4 0O 0 0-140 O O 13 000
14 00012 000-14000-14 000125000
-1 0 0 0 10 0O O-14) O O O 14 O O O 1+ O O
0-14000-14 00000001 00O0-1900
O 14 0 0 O 1+f 0O O O -144 O O O 144 0O O O -1 O©
0O 0-14 00 O0-14 00O0-1440 0 O0-1+) O O O 14
coo0o0-14 00O012j000-14000-1y4 000
1+ 0 0 O 14 0 0O O 14 0 O 0O-14 O O O 15 0 O
O 1440 0 O 14 O O O -1+ O O 0O 1+{270s}]-PAPR
of 2.451 or 3.89 dB




Seguence formation

N2 — N2

IFFT o

N_/2-1 N_/2-1




[1]
[2]

[3]

[4]

[5]

References

A. N. Mody and G. L.Stuber, “Parameter Estimation for OFDM with
Transmit Receive Diversity,” VTC2001, Rhodes, Greece.

A. N. Mody and G. L.Stuber, “Synchronization for MIMO OFDM
Systems,” to appear GLOBECOM 2001, San Antonio,Texas,
November 2001.

A. N. Mody and G. L. Stuber, “Efficient Training and Synchronization
Sequence Structures for MIMO OFDM,” 6™ International OFDM-
Workshop, Hamburg, Germany, September 2001.

C. Tellambura, M. G. Parker, Y. Jay Guo, S. Shepherd and S.
Barton, “Optimal Sequences for Channel Estimation Using Discrete

Fourier Transform Techniques,” IEEE Tran. on Comm., Vol. 47, No.
2, Feb. 1999.

J. H. Manton, “Optimal Training Sequences and Pilot Tones for
OFDM Systems,” IEEE Comm. Letters, Vol. 5, No. 4, April 2001.



