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1. Introduction 

The coexistence of heterogeneous air interfaces naturally occurs in a software-defined 
radio context where reconfigurable devices adapt their respective air interface usage and 
Dynamic Spectrum Access strategies to their QoS requirements. In particular, devices 
operating in a context-aware environment off-load a number of data-streams to one or 
several different air interfaces which are chosen in function of their availability and QoS.  

Uncertainties regarding the efficiency of resource usage strategies in user devices and/or 
network equipment create significant problems for both industry and regulators. The 
development of a standard proposing coexistence support is therefore critical. Effective 
standards that are agreed by industry and regulators will significantly speed the 
deployment of heterogeneous radio systems. In particular, a combination of coexistence 
support and the availability for mature and diverse radio standards will enable the 
deployment of heterogeneous mobile phones and wireless data networks. 

It is expected that the standardization of such a system architecture and inherent protocols 
requires the creation of several distinct study/working groups and the elaboration of 
distinct corresponding standards documents. The effort of this study group is proposed to 
focus on the overall functional architecture definition guaranteeing the coexistence of 
existing and/or future heterogeneous wireless systems while leaving specific protocol and 
detailed building block definitions for future study/working groups; the modification of 
existing standards is avoided by introducing suitable new building blocks on the network 
and user equipment level.  

The IEEE 1900 committee may form a study group to investigate technical issues and 
standardization opportunities in this area. The intent is to work for 6 months to 1 year, 
then propose work items for IEEE 1900.1 and the formation of one or more new IEEE 
1900 projects. This document describes the planned study areas. 
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2. Study areas 

2.1 System architecture enabling coexistence of het erogeneous wireless systems 

The overall goal of this study group is the proposal of a system architecture guaranteeing 
an efficient coexistence of heterogeneous wireless systems. This shall be achieved by 
introducing new building blocks into an existing system landscape; the modification of 
existing standards shall be avoided. 

The corresponding novel building blocks are expected to cover the following main three 
aspects: 

1. “Network Reconfiguration Management” on the network side. This block is 
expected to support user equipment in resource selection and distributed decision 
making. In particular, it may address the following technical issues:  

- Support for distributed decision-making & reconfiguration management, 

- Context support. 

2. “Radio Enabler of Reconfiguration Management” providing potentially bi-
directional information flow between network and user devices. It is expected to 
provide user equipment with cognitive information and enables feed-back of user 
information to the network. 

3. “Terminal Reconfiguration Management” in the user equipment. The user 
equipment is expected to be reconfigurable and may apply stand-alone 
mechanisms or distributed processing and decision making mechanisms for 
relevant resource usage selection within the constraints imposed by any network 
policies. 

The target of this standardization effort is the definition of a system architecture which 
may comprise the upper three building blocks. The final standard is expected to define 
functionalities, leaving specific protocol definition and potential extensions open for 
following study/working groups. 

2.2 Network Reconfiguration Management  

Since the coexistence of heterogeneous wireless systems shall be achieved without 
modification of existing standards, it is expected that reconfiguration management 
functionalities need to be provided on the network side. The “2.2 Network 
Reconfiguration Management” block is expected to regroup these functionalities 
potentially comprising: 

1. Support for distributed decision-making and reconfiguration management: 
the user equipment is expected to perform decisions on its resource usage 



IEEE P1900/D1.0, june 2006 

  
  

Copyright © 2006 IEEE. All rights reserved. 

3

strategy by its own, based on constraints (“policies”) imposed among others 
by the network; this approach is expected to  

i) reduce signaling overhead,  

ii) improve the reactivity of the system to context changes,  

iii) optimize the processing tasks for the resource selection by distributing 
calculation requirements among the network and the user equipment sides.  

This building block is expected to provide corresponding dynamic and time-
variant policies to the user equipment. 

2. Context support: 
the network is expected to organize context information to be communicated 
to user equipment by means of a structuring enabler. This building block may 
manage the corresponding information. 

Further and refined functionalities may obviously be identified during the study group 
phase of this standardization effort. 

2.3 Radio Enabler of Reconfiguration Management 

The efficient and controlled operation of heterogeneous devices requires context 
knowledge at the network and user equipment sides as well as access control signaling, 
potentially bi-directional.  

This study group is concerned with the proposal of a structuring enabler, such as a bi-
directional physical or logical channel. The scope will be limited to recommended 
contents and practices of such an enabler. In particular, underlying protocols and detailed 
implementation aspects are out of this study group’s scope.  

Major motivation for proposing this kind of work item is to understand the feasibility of 
controlling QoS in a heterogeneous environment. 

2.4 Terminal Reconfiguration Management  

Device reconfiguration and mode selection strategies are required in potentially both the 
network and user equipment.  

This study group is concerned with the evaluation on which side (network/user) the 
decision making entities are required. 

In particular, from the user equipment side, cognitive mechanisms for autonomic 
reconfiguration of the device based on various constraints will be defined, and distributed 
processing mechanisms aiming at taking full advantage of the heterogeneous networks to 
increase the link capacity will be described. Also recommended practices on how to link 
decisions to the information provided by the structuring enabler will be defined. As a 
result, device reconfiguration in a heterogeneous context will be performed in a 
controlled way and the resource usage will be guaranteed to be efficient from a global 
network and a specific user’s perspective. 
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2.5 Why cover all these areas in a single study 

The four areas proposed for study are deeply intertwined. Providing recommended 
practices on how to control device reconfiguration in a heterogeneous context is critical 
for assurance of a reliable system operation in terms of QoS and availability.  

Such a control, however, requires context information which is not expected to be 
available within user/network devices independently and without relying on a 
standardized process. In particular, a structuring enabler and cooperative mechanisms 
between devices are expected to be key elements for an efficient operation. 

It seems appropriate to consider these issues and their interrelationships in an integrated 
study project, before forming one or more working groups to develop best practices or 
standards for different aspects of the problem. 

3. Reliability analysis as part of regulatory compl iance 

Similar to the reliability related study aspects in IEEE P1900.4, this study group will 
provide recommended practice for reliability and QoS analysis. In particular, interference 
measures will be presented in a heterogeneous radio context.  

The final outcome of the effort will consist in the control of the radio parameters in the 
network/user equipment. In particular, the communication reliability will be increased by 

- optimization of the interference measure (typically a system wide 
minimization). 

- optimization of the system working point. In particular, any system 
working point characterized by a poor interference level shall be avoided.  

For these reasons, some form of reliability and QoS analysis is assumed to be a part of 
coexistence evaluation for heterogeneous radio systems with reconfigurability capacities. 
Regulators, as well as operators of potential interferencing/coexisting systems, will 
require evidence that the uncertainties in evaluation and the potential for failures have 
been adequately characterized to limit the probability of communication failure. 

4. Expected outputs 

This study, if successful, will produce several outputs. 

 An informational report or a series of reports on the results of the technical and 
regulatory investigation described above. 

 A roadmap for IEEE 1900 projects to develop recommended practices or standards in 
this area. 

 Project proposals for one or more of the near-term projects in the roadmap. 
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The chairman of IEEE 1900 recommends that a project proposal be structured as an 
outline of the proposed recommended practice or standard with sufficient information to 
satisfy the following tests. 

 Are the issues involved sufficiently characterized and understood. 

 Is there a path to the solutions for those issues that is likely to lead to consensus. 

 Are there enough people or organizations interested to sustain a working group. 

5. Relationship to existing IEEE 1900 Working Group s 

IEEE 1900.1 provides Standard Terms, Definitions and Concepts for Spectrum 
Management, Policy Defined Radio, Adaptive Radio and Software Defined Radio. 
Definitions from 1900.1 support the documents produced by the other working groups. 

IEEE 1900.2 provides Recommended Practice for the Analysis of In-Band and Adjacent 
Band Interference and Coexistence between Radio Systems. The work of 1900.2 
considers analysis of systems during the design phase and the definition of harmful 
interference. It does not address conformance assessment of devices as implemented. 
However, the work of 1900.2 will provide information about the types of regulatory 
requirements for which new conformance assessment methods are required, and hence 
may be worth being looking at for this study. 

IEEE 1900.3 provides Recommended Practice for Conformance Evaluation of Software 
Defined Radio (SDR) Software Modules. 1900.3 will recommend practices for evaluating 
conformance of a software module to a given specification. 1900.3 addresses only a 
single software module or program and assumes the required level of assurance is also 
specified. The recommended practice proposed by 1900.3 will be referenced where 
appropriate as a component of the recommended practices proposed out of this study 
project. This study group considers the whole system, which may contain multiple 
software modules or programs, hardware and environmental issues, and fail-safe design 
techniques. This study also explicitly studies the required levels of assurance that drive 
the 1900.3 process and other evaluation and design approaches. 

IEEE P1900.4 provides Recommended Practices and Dependability and Evaluation of 
Regulatory Compliance for Radio Systems with Dynamic Spectrum Access. The 
corresponding resulting documents may also be considered by this study group. 

6. Further thoughts 

This section presents some thoughts to illuminate the proposed study but is not meant to 
be exhaustive. 

The proposal of a structuring enabler and aligned network/user equipment support is 
expected to consider the following technical aspects: 



IEEE P1900/D1.0, june 2006 

  
  

Copyright © 2006 IEEE. All rights reserved. 

6

• The proposed study group is targeting SDR platforms as underlying enablers on the 
network/user equipment side. It will build on technical activities performed within the 
E2R European Project. 

• A heterogeneous air interface context is expected to include, among others, WLAN 
systems such as IEEE802.11a/b/g/n, WiMAX systems such as IEEE 802.16e/h, 3GPP, 
3GPP LTE (Long Term Evolution), GSM, IS95, etc.  

• A structuring enabler may be based on a logical channel capitalizing on existing air 
interfaces or it may target a dedicated channel and a dedicated air interface. 

• Network equipment may include user control mechanisms, such as policy derivation 
and policy propagation means. 

• User equipment may include independent and distributed processing / decision making 
units adapting to the specific framework in accordance to network policies. 


