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Motivation and Targets

Deployment and operation of radio access networks becomes more and more an increasingly complex and cost extensive task for installation, maintenance and optimization of network nodes. At first, a large quantity of sensitive radio access network configuration parameters have to be configured to initialize radio base stations with a basic start-up configuration which allows switching the node into operational mode. 

Secondly, in operational mode, various optimizations have to be carried out for achieving acceptable Quality of Service and good network efficiency. Both tasks are nowadays supported by network management tools but require a high degree of human interaction and intervention. Moreover, especially the latter task requires a high expertise of experienced operators for interpretation of system performance, performance indicators and measurements

IEEE 802.16m should overcome these drawbacks by introduction of innovative, so-called self-x methods into the radio network, namely by specifying self-configuration and self-optimization procedures.

Each procedure should clearly include the objectives, the necessary measurements in the BS and MS and the communication between BS and MS.
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Insert the following text into [IEEE 802.16m-08/003r5]

-----------------------------------------------------------Start of the Text---------------------------------------------------------
18 Support for Self-organization
IEEE 802.16m supports the self-configuration and self-optimisation procedures. Each procedure includes the objectives, the necessary measurements in the BS and MS and the communication between BS and MS.
18.1 Self configuration
18.1.2 Add site / add cell scenarios and failure recovery
Self-configuration scenarios are on one side the add site / add cell scenarios where the initial configuration of radio parameters has to be carried out. On the other side, self-configuration solutions will apply in failure cases in combination with fast failure detection mechanisms and provide automated failure recovery or compensation mechanisms e.g. in cell outage cases. 

Self-configuration could be based on predefined radio configuration parameter sets available from a centralized instance, a planning tool or by interaction with surrounding BSs in preoperational mode. 

The initial configuration of radio parameters has to assure an acceptable Quality of Service when entering operational mode. 

18.1.2 Set-up of neighbor relations in the Radio Network

Neighborhood information is basically required for radio resource management (enabling or disabling handover relations between pairs of cells) and especially also for self-configuration and self-optimization of radio access networks, e.g. for coverage optimization and Interference Mitigation using Fractional Frequency Reuse (FFR). 

On installation of a new cell / site an initial neighbor list for the new cell / site might be deduced from existing data base information reflecting e.g. the topology in the vicinity of the new cell / site or purely based on requests towards MSs to measure surrounding BSs.  Any change of the environment (add and removal of BS) shall generate an update of the neighbor lists inside the BS. 

18.2 Self-optimization

18.2.1 Interference coordination and interference optimization

Inter-cell interference shall be kept below an acceptable level which avoids radio link and handover failures in cell overlap areas. Moreover, interference coordination shall apply a scheme to automatically support the fractional frequency reuse (FFR) in order to reduce interference for mobiles being located in the outer part of a cell and which increases the overall cell throughput. 

An optimization w.r.t. interference reduction can be required after deployment of new cells, reassignment/modification FFR patterns between cells e.g. for adaptation to the load situation, after modification of antenna orientation.

18.2.2 Handover optimization

Target is to minimize handover failure rates and to avoid so-called ping pong handovers. Analysis of key performance indicators and measurements (e.g. handover failure rates per handover cause, number of discarded user data during handover, visit time distribution of target cell, signal and interference measurements and MS location information) will lead to the identification whether and between which cells an increased handover failure rate with potential for optimization exists. This analysis is carried out periodically or can be triggered manually. 

The optimization procedure adapts the handover parameters for the related cells, e.g. handover thresholds, hysteresis values, timers etc, and deploys the optimized parameter set to the related BSs and initiates a synchronized activation of the updated parameters.

18.2.3 Optimization of neighbor relations in the Radio Access Network

Neighborhood information is basically required for radio resource management (enabling or disabling handover between pairs of cells) but especially also for self-configuration and self-optimization of radio access networks, e.g. interference coordination. 

An optimization of the neighbor lists by adding or removing of neighbor relations is required during runtime because the initial configuration often does not reflect real topological situation. Also add and drop of new BSs has to be considered. Optimization of the neighborhood relation is based on MS measurements, network side based measurements and by analysis of performance indicators like call drops and handover failures. 

The self-optimization of neighbor relations is carried out periodically or manually triggered. 

Set-up of additional black and white lists shall allow preventing the update of the neighbor list by overruling if local singularities lead to wrong or unfavorable neighbor relations or if policies give some constraints.
------------------------------------------------------------End of the Text---------------------------------------------------------
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