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1 Introduction
WiMAX service providers/vendors face challenges in performing RF planning and design of WiMAX products.  The process of RF planning and design can involve detailed link budget calculation and site surveys to determine cell configuration (e.g. site location and cell radius) and antenna configuration (e.g. gain and orientation) as well as substantial manual effort to ensure wireless devices are functional and can establish communication links.  Our contribution proposes architecture to facilitate the concept of plug and play SON to automatically design wireless systems and configure their radios.
In general, wireless network design can be divided into three phases.

· Phase I of wireless network engineering is to perform RF coverage design and capacity analysis using link budget, capacity budget and propagation tool utilizing environment profiles (such as terrain).  Site survey is also done in Phase I.

· Phase II is to evaluate the performance of Phase I design using a wireless performance analysis simulator.  Based on the outcome of the analysis, readjustment of Phase I design may be necessary.

· Phase III is to perform network optimization (based on the parameters established in the first two phases) for link and network layers performance parameters.

In the current practice, all three phases are done manually.  The manual methods used to plan, commission and optimize the wireless systems are both time consuming and prone to errors.  If RF design is not performed correctly, the user suffers performance degradation of wireless links.  The manual methods also require a substantial degree of user training and experience.  This contribution addresses that problem by providing a plug-and-play SON to automatically design wireless systems and configure their radios, which will reduce much of the manual effort.
1.1 Purpose

The major purpose of this document is to propose the architecture for plug and play SON in 802.16m.  All the identified features for plug and play SON are our recommendations to be included in 802.16m SDD.
1.2 Document Organization

Section 2 presents the architecture to support plug and play SON to be considered by 802.16m
Section 3 is our SDD text proposal.

2 802.16m Plug and Play SON
The plug-and-play SON will automatically and systematically configure design parameters one phase at a time.  Phases 1 and 2 parameters include antenna configuration, transmit power and frequency.  Phase 3 parameters include modulation and coding, QoS, and data rate.  Once configuration parameters have been stabilized, the SON will push the configurations to radio devices and also write these settings to a common configuration database.  The common configuration database will provide an archive of individual equipment settings that would be useful to recommission or upgrade wireless radio systems.  The above design methodology also applies to the deployments of relays.
The design for the SON combines the expert system and utility function optimization.  The expert system guides the user to design and configure the wireless system step by step.  Expert system software will be designed with a set of rules, and it can recommend the right course of actions for each of the RF planning steps.  When decision is required for an optimal value of a configuration parameter, we use utility function to choose their optimal values.  The utility function will consider various constraints such as zoning requirement and spectrum policy.
3 SDD Text proposal
 [---------------------------------------------------Start of Text Proposal--------------------------------------------------] 
Section x Self Organizing Network (SON)
802.16m base station shall be able to configure its frequency, transmit power and antenna configurations without human intervention.
802.16m base station shall be able to configure its subscribers’ frequency, transmit power and antenna configurations without human intervention.

802.16m base station shall be able to configure its relays’ frequency, transmit power and antenna configurations without human intervention.
802.16m base station shall be able to configure its modulation and coding, QoS and data rate without human intervention.

802.16m base station shall be able to configure its subscribers’ modulation and coding, QoS and data rate without human intervention.

802.16m base station shall be able to configure its relays’ modulation and coding, QoS and data rate without human intervention.

[---------------------------------------------------End of Text Proposal--------------------------------------------------]
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