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Input on Scope of 802.16m Project
Michael Webb
Dale Branlund
BRN Phoenix

Abstract

This contribution provides input to 802.16 Task Group m requesting the scope of the project include air
interface techniques that improve spectral efficiency, link quality and range, provide more efficient support of
large numbers of users and provide support for higher levels of mobility.

Background

The 802.16m PAR identifies the project scope as an amendment of the existing 802.16 OFDMA specification to
provide an advanced air interface for operation in licensed bands that will meet the requirements of IMT-
Advanced, as discussed in ITU-R M.1645 and related documents (M.2072, M.2078, etc.).

M. 1645 identifies a set of potential new capabilities for systems beyond IMT-2000 driven by the increasing
demands users will place on wireless access networks. This includes:

= Higher peak user rates and aggregate throughput (up to 100 Mbit/sec)

= Increased user and service penetration rates

= Greater ability to simultaneously support a wide range of multimedia services
= Management of different quality of service levels

M. 1645 provides a discussion of some of the key technology trends that should be considered in the
development of systems beyond IMT-2000, including those in the following areas:

= System related technologies (packet network architectures, platform technologies, etc.)

= Access network and radio interface (multiple access schemes, adaptive radio interfaces, antenna
technologies, etc.)

= Utilization of spectrum (hierarchical cell structures, adaptive antenna systems and MIMO, spectrum
sharing, etc.)

= Mobile terminals (platforms, integration, user interfaces, SDR, etc.)
= Applications (data coding and compression, codecs, API’s, middleware, etc.)

M. 1645 also provides a high-level discussion of the spectrum alternatives for systems beyond IMT-2000 and
concludes that significantly more efficient use of existing spectrum is needed and should be enabled by
technology advances. It states that analysis of new spectrum demand should consider advances in technology
and “all efforts will be made to use the spectrum as efficiently as possible to limit the additional spectrum
demand”.

While the existing 802.16 OFDMA standard provides significant advancements beyond existing IMT-2000
systems currently deployed around the world, it needs to be further advanced in order to fully realize the goals
of IMT-Advanced. The 802.16 Working Group has already recognized this as evidenced by the commencement
of the 802.16m project. We believe that advancements need to be focused in the following areas and these areas
should constitute the technical focus of Task Group m:
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= Efficient use of spectrum through advanced antenna methods beyond those in the current standard
= Additional techniques to improve link quality and range
= Efficient support of large numbers of multimedia users over a wide range of usage patterns

= Improved support of high levels of mobility, while maintain high spectral efficiency and link rates

Spectral Efficiency and Advanced Antenna Methods

IEEE 802.16-2004 and 802.16-2005 describe the use of AAS (beamforming) and MIMO. These multi-antenna
techniques provide improvements to 802.16 OFDMA system coverage and capacity performance through the
creation of higher-order diversity and independent spatial channels within an 802.16 cell.

The existing techniques have not been the subject of evaluation or assessment by an authorized 802.16 Task
Group in the recent past. Recent advancements in adaptive antenna processing techniques and underlying signal
processing technologies (including higher order MIMO, hybrid MIMO/AAS and multi-user detection and
interference cancellation) are not necessarily reflected in the current 802.16 standards.

As discussed above, systems beyond IMT-2000 will require levels of spectral efficiency significantly higher
than that enabled by baseline 802.16 OFDMA modes. Specifically, spectral efficiency in the range of 8-10
bps/second/Hz/cell will be needed to achieve the subscriber penetration rates and aggregate data rates needed to
ensure commercial success for these networks, given the bandwidth-intensive multimedia services they must
support.

While the existing 802.16 MIMO and AAS modes do provide improved coverage and capacity compared to the
mandatory modes (and existing IMT-2000 systems), it is our view that enhanced techniques are now feasible
that can provide an order-of-magnitude improvement in spectral efficiency and capacity relative to baseline
802.16 OFDMA PHY modes and existing IMT-2000 systems.

The 802.16 m TG should include enhancements to the 802.16 MIMO and AAS modes within the scope of the
project for the explicit purpose of increasing the capacity, aggregate link rates and spectral efficiency of an
improved air interface to be considered for IMT-Advanced. The Task Group should undertake the following
steps to evaluate and assess candidate solutions:

= Define new user capacity demand and traffic models for a range of multimedia service profiles
= Define network deployment models and cost targets, including likely spectrum allocation(s)

= Solicit proposals for systems incorporating advanced multi-antenna methods and signal processing
techniques, with performance metrics supported by simulation

= Assess proposals against capacity demand and network deployment models

Techniques to Improve Link Quality and Range

The TG should consider enhancements to the existing standard to improve link quality and range. In addition to
the use of advanced antenna system methods discussed above, which inherently provide link performance
improvements, the following techniques should be considered:

= Advanced diversity methods

= Advanced modulation and coding schemes
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Efficient Support of Large Numbers of Users

TG m should consider enhancements to the existing standard to reduce the amount of PHY and MAC layer
overhead, particularly in cases of large numbers of users with small or sporadic bandwidth demands, and
provide more efficient use of available capacity. The following items should be considered:

= Reducing MAP overheads
= Spatial scheduling constructs in order to fully exploit multi-user antenna technologies

= Higher capacity access/bandwidth request techniques

Improved Support of High Mobility

TG m should consider enhancements to the existing standard to support higher levels of mobility without
degradation of spectral efficiency and link rates. Most of the techniques discussed above will contribute to this
goal. The following additional items should be considered:

= Shorter frame lengths to improve channel coherency
= Additional training for rapid channel estimation (mid-ambles, preambles or post-ambles)
= Rapid power control mechanisms

= Joint channel estimation and decoding methods



