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Abstract The contribution identifies some key benefits to specifying Time Division Duplexing for the
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PHY,  and the Hiperaccess PHY)

Purpose The WirelessHUMAN Study Group should propose that a TDD be used in the PHY layer of
the proposed WirelessHUMAN Standard (as was done in the ETSI BRAN Hiperlan/2, and
included in the  IEEE 802.16.1 PHY and the Hiperaccess PHY).

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 Policy
and
Procedures

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>.

mailto:dkostas@adaptivebroadband.com
mailto:r.b.marks@ieee.org


2000-09-02 IEEE 802.16hc-00/07

 1

 Specifying TDD for the proposed WirelessHUMAN Standard

BACKGROUND

Traditionally point-to-point microwave telecommunication and mobile telecommunication systems were based
on Frequency Division Duplexing(FDD) as these were readily compatible with the existing analogue
telecommunications plant.  As the telecommunications plant has evolved to digital, the technical flexibilities of
using TDD have become practical, resulting in performance improvements and more cost-effective PMP FWA. 

The IEEE 802.16 WirelessHUMAN Study Group (SG) at its previous Session called on all interested parties to
submit contributions “to assist in the decision, the SG to identify applicability & modifications of
existing/proposed MAC/PHY standards for WirelessHUMAN systems”.  What follows identifies some key
benefits to specifying TDD for the PHY layer of the proposed WirelessHUMAN Standard-based PMP Fixed
Broadband Wireless Access Systems (as was done for the IEEE 802.16.1 PHY, and the ETSI BRAN Hiperlan/2
and Hiperaccess PHYs)

1. TDD allows simple and efficient dynamic(e.g., frame-by-frame) allocation of a radio channel bandwidth to the
uplink and downlink of the radio channel.
2. TDD does not require paired frequencies allocation.  This results in much simpler procedures and algorithms
for frequency allocation and frequency rearrangements required to overcome changes of interference with time,
and taking out-of-service an access point for maintenance purposes.
Note: The probability of interference is also decreased with TDD, since it reduces the number of carrier
frequencies transmitted in a given area. 
3. TDD has simpler hardware since no diplexer and the additional components required by a second radio
channel such as mixer, oscillator, and synchronizer are used; Diplexer is replaced in TDD with a more cost-
effective solid state transmit/receive switch 
4. Because of TDD reciprocity of signal paths in both traffic directions, using the same carrier frequencies
particularly efficient antenna spatial diversity algorithms and implementations become available, as spatial
diversity can be implemented only at Base Stations. This can very effectively reduce CPE equipment cost.
5. The reciprocity of TDD allows for channel equalization to be performed at Base Station only, resulting in
a more flexible trade-off between CPE and Base Station equipment costs
6. With TDD, adaptive channel equalization combined with transmitter pre-distortion can improve
resistance to multipath
7. TDD enables the use of simpler and more effective implementation of adaptive antennas.
8. The reciprocity of TDD can yield more effective power control.
9. TDD is easier to self-test facilities by closing the transmit-receive loop at each modem.
10. The recently approved ETSI Technical Report(DTR/TM-0487), Digital TDD PMP FWA Systems

concludes “that it is not easy to make general statements about the impact of duplex method on
interference - and, in appropriate circumstances, TDD FWA systems can coexist with other TDD systems
or with FDD systems in adjacent frequencies without undue interference.”

PROPOSAL

This contribution proposes that that TDD be used in the PHY layer of the proposed WirelessHUMAN Standard
(as was done in the ETSI BRAN Hiperlan/2, and included in the IEEE 802.16.1 PHY and Hiperaccess PHY).


