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Abstract This contribution requests the 802.16 Project Planning Committee to consider incorporating 
enhancements to 802.16 Adaptive Antenna Systems (AAS) techniques in a future project.

Purpose This document is submitted in response to a Call for Contributions for future standards projects 
for consideration by the 802.16 Project Planning Committee.

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 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.
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<http://ieee802.org/16/ipr/patents/policy.html>, including the statement "IEEE standards may include the known 
use of patent(s), including patent applications, provided the IEEE receives assurance from the patent holder or 
applicant with respect to patents essential for compliance with both mandatory and optional portions of 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:chair@wirelessman.org> as early as 
possible, in written or electronic form, if patented technology (or technology under patent application) might be 
incorporated into a draft standard being developed within the IEEE 802.16 Working Group. The Chair will 
disclose this notification via the IEEE 802.16 web site <http://ieee802.org/16/ipr/patents/notices>.
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Abstract
This contribution requests the 802.16 Project Planning Committee to consider incorporating enhancements to 
802.16 Adaptive Antenna Systems (AAS) techniques in a future project.

Background
IEEE 802.16-2004 describes two framing structures for AAS mode – the Diversity Map Scan and Direct 
Signaling Method, described in sections 8.4.4.6 and 8.4.4.7 respectively.  In 802.16-2005, the Direct Signaling 
Method is deleted from the text.

Need for an AAS Enhancement Project
Both AAS methods are intended to provide improvements to 802.16 OFDMA system coverage and capacity 
performance through the use of multi-antenna beamforming to create independent spatial channels within an 
802.16 cell (also known as SDMA – Space Division Multiple Access).  
However, neither AAS method has undergone an objective or exhaustive assessment of performance nor been 
the subject of evaluation or assessment by an authorized 802.16 Task Group.  Also, both methods were defined 
in early 2004, prior to formal ratification of 802.16-2004 and well in advance of subsequent work in 802.16 and 
WiMAX Forum on the OFDMA PHY and the Mobile WiMAX standard and certification profiles.  Moreover, 
recent advancements in adaptive antenna processing techniques and underlying signal processing technologies 
are not necessarily considered in the current 802.16 AAS mode.  
As 802.16 systems become widely deployed around the globe, network operators will require levels of spectral 
efficiency significantly higher than that enabled by baseline OFDMA modes.  Specifically, spectral efficiency 
in the range of 5-10 bps/second/Hz/cell will be needed to achieve the subscriber penetration rates needed to 
ensure commercial success for these networks, given the bandwidth-intensive multimedia services they must 
support.  Similar levels of spectral efficiency will be needed to achieve the goals established by the ITU for 
IMT-Advanced and by 3GPP for 3G LTE PHY.
While the existing AAS mode does provide improved coverage and capacity versus non-AAS systems, it is our 
view that newer AAS techniques are now available that can provide an order-of-magnitude improvement in 
spectral efficiency and capacity relative to baseline 802.16 OFDMA PHY modes.  
For these reasons, the 802.16 WG (via the Project Coordination Committee) should consider the establishment 
of a new standards project to address enhancements to the AAS PHY mode or as a minimum, should explicitly 
incorporate a revision to the AAS mode within the scope of any project to address future air interface 
requirements, such as that being discussed for IMT-Advanced.
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