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I. Introduction
The contribution proposes P802.16m/D1Amendment text for SON [1].
Text Proposal for the IEEE 802.16m

----------------------------------------------------------- Text Start ---------------------------------------------------------------

16. Support for Self-Organization 
 16.1. General Description
Self Organizing Network (SON) functions are intended for BSs (e.g. Macro, Relay, Femtocell) to automate the configuration of BS parameters and to optimize network performance, coverage and capacity. 
 16.2 Self-Organization State Diagram 

ABS could perform self-organizing procedures to automate the configuration of ABS parameters and optimize network performance, coverage and capacity optimization. Self-Organization consists of two states, self-configuration and self-optimization, as illustrated in figure x1. 
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Figure x1. State Transition Diagram of Self-Organization
 16.3 Self-Configuration

Self-configuration is the process of initializing and configuring ABSs automatically with minimum human intervention.
   16.3.1 Neighbor-Discovery

Initially, ABS shall search neighboring ABS and channel status. And then, the searched neighboring ABS information and channel status shall be sent to the core network, or store the information by itself. Examples of the parameters that are measured by ABS include BSID, and BS attributes (e.g. A-Preamble, Channel, Bandwidth, FFT Size, Cyclic Prefix, etc.), channel status (RSSI, CINR)
   16.3.2 Cell Initialization
Based on the searched neighboring ABS information, ABS MAC and PHY parameters (e.g. ranging code, A-preamble Index, RF parameters, Channel, Neighbor list, Uplink configuration parameter) maybe downloaded from the core network, or determined by the ABS itself.
   16.3.3 Initial Operation
   If finishing the normal cell initialization process, ABS emits RF Power and provides service. ABS enters self-optimization state.
16.4 Self Optimization
The ABS should optimize the PHY and network parameters (RF parameters, load information etc.) when an environment of ABS changes. Self-optimization is the process of analyzing the reported SON measurement from the ABS/AMS and fine-tuning the ABS parameters in order to optimize the network performance which includes QoS, network efficiency, throughput, cell coverage and cell capacity.

16.4.1 Neighbor ABS information Update
The ABS should update neighbor list periodically or by some trigger conditions. Neighbor ABS information is measured by ABS/AMS or downloaded from the core network. Neighbor ABS information may include below list 

 • Signal quality of serving ABS and neighbor ABSs

 • Interference level from the neighbor ABSs

 • BSID and preamble index of neighbor ABSs
 • Status of mobility management (HO)
• Time and location information of AMS at a measurement

 • Load information of neighbor ABS
16.4.2 Coverage and Capacity Optimization

The coverage and capacity optimization aims to detect and resolve the blind areas for reliable and maximized network coverage and capacity when an AMS cannot receive any acceptable signals from any ABSs. When an AMS resumes the connection after experiencing service interruption in a blind area, the AMS should perform the measurement (e.g. RSSI, SINR, I and INR) and report the event together with cached information (e.g. last serving BS ID, neighbor list, location information, timestamp and RTD etc.) to the serving ABS. ABS can direct the AMS to not report its cached information, in order to limit the amount of data that is reported. The SON functions process the reported information and then determine the location of the blind areas in order for subsequent coverage extension and capacity optimization.
16.4.3 Interference Management and Optimization

Inter-cell interference should be maintained at the acceptable level. Newly deployed ABS may select the carrier

frequency, antenna setting, power allocation, and/or channel bandwidth based on the interference level and the

available capacity of the backhaul link. This can be achieved by a set of measurements by scanning the surrounding neighbor cells with/without additional information collected from other AMS and ABS. The reassignment/modification due to interference management should take into consideration of the load status and other parameters (e.g. antenna and power setting optimization for Femtocell BS etc). When a new ABS is deployed, the initialization for interference management should be automatically configured by a SON server. RSSI, CINR and/or any kind of utility function may be used to auto adjustment of the intercell interference between Femto ABSs.
16.4.4 Load Management and Balancing
Cell reselection and handover procedures of an AMS may be performed at the direction of the ABS to balance traffic load and minimize the number of handover trials and redirections. The load of the cells, modification of neighbor lists, and the selection of alternative carriers should be automatically managed through inter-ABS communication and the SON server. ABS with unsuitable load status may adjust its cell reselection and handover parameters to control the imbalanced load with the neighbors ABSs.
16.4.5 Self-optimizing FFR
Self-optimizing FFR is designed to automatically adjust FFR parameters, frequency partitions and power levels,

among ABS sectors in order to optimize system throughput and user experience.
Annex A. Functional Overview of SON states (Informative)
This annex describes functional overview of SON states. The SON states contain a Self configuration and self optimization state as illustrated in Figure x2. On ABS Power-On, it enters the Self-Configuration State. In this state, in turn, neighbor discovery, cell initialization, initial operation may be performed. After finishing, it enters self-optimization state. In this state, neighbor list update, coverage and capacity optimization, interference management and optimization, load management and balancing, self-optimizing FFR may be performed.
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Figure x2. Functional overview of SON states

---------------------------------------------------------------Text End ------------------------------------------------------------
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