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Increasing  demand
Various applications
Di�erent QoS

Limited resources
    Bandwidth
    Bu�er space
    Battery 

Why Resource Management ?

TV / Radio broadcast
Public good 

Interference
Externalities

    Chat / Voice over IP
    Private good 

Power pro�le Input/Output

Device constraints
   Channel gains
       Application

Base station
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Production technology
                 Utility

Manager

Production plan 
 determined by 
  environment

Allocation goods

Externalities

Resource constraints

Private information

Controller

 Analogy
Wireless Network Economy with externalities

Previous literature on decentarlized power 
allocation is based on pricing mechanisms.
Pricing mechanisms: users announce prices
and/or demands for the resource; 
allocations are determined by equilibria.
Information exchange is not su�cient to 
obtain globally optimal allocations.
A di�erent approach is required to obtain
globally optimal allocations.
Mechanism design: 
     What information should users exchange?
     How should resources be allocated ?

Nobel Prize: L. Hurwicz, E.S.Maskin, R.B.Myerson

Objective

          Determine power allocation that satis�es all
constraints and maximizes sum of users’  utilities.

Externality Algorithm

Accounts for transmission power externalities
generated by each user to other users.

The iterative process guarantees convergence.

Results in globally optimal power allocation.

Message space dimension ~ 
Same as the lower bound on message space
dimension required by any mechanism to
obtain globally optimal allocations. 
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New problem !

Source Dest


