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Re: Call For Contributions on Requirements for P802.16m – Advanced Air Interface

Abstract This contribution provides a set of Performance Requirements for the P802.16m Advanced Air 
Interface amendment, based on the initial Draft Requirements document IEEE 802.16m-07/002.

Purpose This document is submitted in response to the Call For Contributions on Requirements for 
P802.16m – Advanced Air Interface, dated 2007-01-29, issued by the 802.16 Working Group.

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.

Patent 
Policy and 
Procedures

The contributor is familiar with the IEEE 802.16 Patent Policy and 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, 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 
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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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Input on Performance Requirements for 802.16m
Michael Webb, Dale Branlund (BRN Phoenix), Sunil Vadgama, Mike Hart, Yuefeng Zhou (Fujitsu 

Laboratories), John Norin, Robert Popoli (The DIRECTV Group)

Abstract
This contribution provides a set of Performance Requirements for the P802.16m Advanced Air Interface 
amendment.  These requirements address section 7.0 of the Draft Requirements document IEEE 802.16m-
07/002.

Text to be Added
Insert the following text:

7.0 Performance Requirements

7.1 User Throughput

The IEEE 802.16m standard shall provide Aggregate User Throughput according to the following table:

User Type 10 MHz Channel 
Bandwidth

20 MHz Channel 
Bandwidth

Fixed User 100 Mbps 200 Mbps
Mobile User 50 Mbps 100 Mbps

Aggregate User Throughput shall be defined as the total sustained throughput (uplink + downlink), net of MAC 
& PHY layer overheads, across all users scheduled on the same RF channel.  These throughput requirements 
must be supported for all distributions of users in all regions of a fully loaded cell surrounded by other fully 
loaded cells using the same RF channel (i.e. an interference limited environment with full frequency reuse).

The IEEE 802.16m standard shall support the required throughput with a minimum downlink efficiency of 
80%, where airlink efficiency shall be defined as:

1 - (Number of downlink MAC and PHY overhead slots (Preamble, MAP, sub-MAP, FCH, etc.) per 
frame / Total number of downlink slots per frame)

The IEEE 802.16m standard shall support the required throughput with a minimum uplink efficiency of 80%, 
where airlink efficiency shall be defined as:

1 - (Number of uplink MAC and PHY overhead slots (ranging allocations, HARQ Ack-Nack, CQICH, 
etc.) per frame / Total number of uplink slots per frame)

7.2 Spectral Efficiency 
The IEEE 802.16m standard shall provide spectral efficiency of at least 10 bps/Hz, where spectral efficiency 
shall be defined as:

Aggregate User Throughput in Mbps (defined above) / Channel Bandwidth (MHz)
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These spectral efficiency requirements shall be supported in all regions of a fully loaded cell surrounded by 
other fully loaded cells using the same RF channels (i.e. an interference limited environment) assuming the 
following mix of user traffic:

 Fixed and nomadic (no mobility) – 70%
 Low speed mobility (up to 60 km/h) – 20%
 High speed mobility (over 60 km/h) – 10%

These spectral efficiency requirements shall be supported in a network utilizing a frequency reuse pattern of (1, 
1, s).  Frequency reuse is indicated as (c, n, s) where c is the number of base station sites per cluster (i.e. 1), n is 
the number of unique RF channels needed for reuse (i.e. 1), and s is the number of base station sectors per base 
station site.

7.3 Mobility 

The IEEE802.16m standard shall provide seamless mobility within and between all cell types in an 
IEEE802.16m system.  The standard shall provide seamless mobility with legacy IEEE 802.16e reference 
systems.  Handoff with other IMT-2000 standards is highly desirable.   

7.4 Coverage 

The IEEE 802.16m standard shall provide PHY and MAC structures that enable significant improvements in 
system gain through the use of multi-antenna beamforming, higher order MIMO and enhanced diversity 
techniques.  System gain improvements shall be obtained in a fully loaded cell in an interference-limited 
environment regardless of user distribution within the cell.

The IEEE 802.16m standard shall provide performance of control channels (MAPs, etc.) to be equal to or better 
than that of bearer traffic in all areas of a cell under fully loaded conditions regardless of user distribution.

The IEEE 802.16m standard shall incorporate enhanced MAP techniques to improve MAP reliability in 
interference limited deployments.
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