
OFDM based 802.16.3 PHY Proposal

IEEE 802.16 Presentation Submission Template (Rev. 8)
Document Number: IEEE 802.16.3p-01/10
Date Submitted: 2001-01-24
Source:

Nico van Waes Voice: +1(650)625 2201
OFDM Forum Fax: +1(650)625 2058
300 801 Manning Rd NE E-mail: ofdmforum_chair_fwa@wi-lan.com
Calgary, AB T2E8J5
Canada

Venue:
802.16 Session # 11
Calgary, Canada, Jan. 2001

Base Document:
<http://grouper.ieee.org/groups/802/16/tg3/contrib/802163c-01_10r2.pdf>

Purpose:
802.16.3 PHY proposal for presentation, discussion and decision

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.

IEEE 802.16 Patent Policy:
The contributor is familiar with the IEEE 802.16 Patent Policy and Procedures (Version 1.0) <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/letters>.



OFDM based PHY
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DFT sizes

• Channel bandwidth support from 1.5 through 28 MHz
• Advantages of large DFT size:

• Less overhead due to guard-interval
• Steeper roll-off at band-edge, allowing higher occupied bandwidth

• Disadvantages of large DFT size:
• Reduced carrier spacing means increased sensitivity to phase noise

and carrier offset estimation errors, meaning tighter specifications
and lower receiver sensitivity

• Higher processing power means more expensive components

• 3 solutions for large bandwidth range support:
• Constant DFT size with varying sub-carrier spacing

• => Disadvantage: Wildly varying sub-carrier spacing, symbol and
frame durations, varying performance in sensitivity

• Constant DFT Constant sub-carrier spacing with sub-carrier nulling
• => Disadvantage: Maximum sampling rate for low-

bandwidth/performance devices
• Varying DFT with with similar sub-carrier spacing



• Varying DFT with with ANSI/ETSI sub-carrier spacing

• Advantage: Low-performance/bandwidth devices are not burdened
by high-performance/high-bandwidth device requirements and have
constant sensitivity performance.

• Various guard intervals should be supported as a
system configurable parameter.

DFT sizes

MHz FFT # pilots
data 
carriers

subcarrier 
spacing 
(kHz)

symbol 
duration 
(us)

BPSK-1/2, 
~4 us guard

64QAM-3/4, 
~1 us guard

1.5 64 4 48 23.44 42.67 0.51 4.95
1.75 64 4 48 27.34 36.57 0.59 5.75

3 128 6 106 23.44 42.67 1.14 10.92
3.5 128 6 106 27.34 36.57 1.31 12.70

6 256 8 216 23.44 42.67 2.31 22.26
7 256 8 216 27.34 36.57 2.66 25.87

12 512 16 432 23.44 42.67 4.63 44.52
14 512 16 432 27.34 36.57 5.32 51.74
24 1024 24 872 23.44 42.67 9.34 89.86
28 1024 24 872 27.34 36.57 10.75 104.44

raw data rate (Mbps)



• Frame size in the order of 10 ms (+/- 200 symbols).
• Downlink

• Map followed by data in increasing modulation order
• Midambles are used to mitigate changes in the channel etc..

• Uplink
• Single sub-carrier polling to see if device has data with threshold

detection
• Data sent with short and long preambles as needed
• A number of adjacent symbols need to be left for random access

system entry
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• BS sends all data concatenated, as in FDD downstream
• CPEs use long and short preambles as required

• Concerns with broadcast standards in TDD mode
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OFDMA Mode
• Using OFDMA requires tighter specification of

frequency offset, AGC variation and sampling clock
offset errors.
=> Increased cost and complexity ?
=> Requires more investigation

• Possibility to assign all sub-carriers to each user allows
OFDMA as optional mode.
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