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17   Support for Femtocell

17.4 
Network Entry

17.4.2
Femtocell BS detection

An MS needs to know the existence of nearby Femtocell BSs operating in the different frequency of the overlay BS. Femtocell BS or macro BS may transmit control signal or message for an MS to identify the existence of the Femtocell BS. The control signal or message contains the information necessary for the MS to perform HO to the Femtocell BS. to help AMS to access the Femtocell BS.
A Femtocell BS may monitor UL signal from an MS which is served by overlay macro BS. The monitoring is initiated by overlay macro BS or MS to detect the existence of the MS in its coverage. Then the Femtocell BS can inform the macro BS over the backhaul that the MS is in its coverage and subsequently handover to Femtocell BS can be accomplished.

17.8 
Interference Avoidance and Interference Mitigation

An MS may be requested by its serving BS to report the signal strength measurement of neighbor BSs, including macro and/or Femtocell BSs. The reported information can be used by the serving BS to coordinate with its neighbor BSs to mitigate interference caused to MSs at the coverage boundary of macro BSs and Femtocell BSs. Large interference from an inaccessible Femtocell may trigger a nearby MS to report the interference to the serving BS. The serving BS and/or the network may request the interfering Femtocell BS to mitigate the interference by reducing transmission power, and/or blocking some resource region. In order to enable the interference avoidance or mitigation schemes, the Femtocell BS shall be capable to scan the signals transmitted from neighbor BSs. 

Alternatively, the interference between Femtocells and/or macro cells can be mitigated by static or semi-static radio resource reservation and resource sharing using FDM and/or TDM manner. The operation of resource reservation shall not contradict with the FFR operation defined in 20.1. A Femtocell BS may detect and reserve the resources autonomously, or in cooperation with the overlay macro BS. An MS connected to a macro BS may detect the least interfered resource from surrounding Femtocells and report to the serving BS, so that the serving BS may select appropriate resources for its traffic.

In order to reduce interference on the control signaling such as BCH and essential control signaling of Femtocells and/or macro BSs, different resources block arrangements may be used among Femtocells and/or macro cells for transmitting control signaling. The MS can derive the resource block arrangements for control signaling based on synchronization channel (SCH).
In all cases a Femto BS may select the carrier frequency to avoid the mutual interference between macro/micro cells and Femtocells or among Femtocells based on the measurement result of surrounding reception power. The Femto BS may select the carrier frequency to avoid the interference to the overlay macro/micro BS.

Large interference from an inaccessible Femtocell may saturate or block the MS radio receiver, such that it will not able to maintain the communication with the serving BS. If a CSG MS being connected to its own CSG Femtocell BS is seriously interfered by a neighbor CSG Femtocell BS and cannot get any service from the network, the MS may signal to the interfering Femtocell BS directly so that the latter may mitigate the interference automatically, even though the MS is not allowed to access the CSG Femtocell BS for regular traffic service
.
18. Support for Self-organization

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. The scope of SON is limited to the measurement and reporting of air interface performance metrics from MS/BS, and the subsequent adjustments of BS parameters.

18.1 

Self Configuration

Self-configuration is the process of initializing and configuring BSs automatically with minimum human intervention. The self-configuration may use optimized parameters and provide fast reconfiguration.
18.1.1 
Cell Initialization

Basic MAC and PHY parameters may be decided by core network before BS operation. If not configured by the core network, OFDM parameters (e.g. CP and OFDM symbol length, DL/UL ratio), channel bandwidth and preamble sequence may be configured or selected through inter-BS communication, a database, or through the measurement by BS.

BS or SON function selects a preamble sequence that precludes any sequence being used by neighbor cells with the same carrier frequency. 
18.1.2 
Neighbor Discovery
The initial of neighbor list is obtained from core network automatically. Any change of the neighbor environment such as BSs are added or removed should automatically trigger the BS to generate an updated neighbor list. The information for updating the neighbor list (e.g. macro BS, Femtocell BS) is collected by BS/RS/MS measurement, core network, inter-BS network signaling, BS’s own management. The BS should direct an MS to report measurement and use cached and feedback information to reduce the undesirable transmission from the MS.
18.1.3  Macro BS Self-Configuration
Existing cellular networks still require much manual configuration of neighboring macro BS that will greatly burden the operators in the network deployment. Therefore, SON shall be able to automatically update the neighbor list whenever there is a change in the neighbor environment.

A macro BS will report the following parameters to initiate automatic neighbor list update:

1 BSID

2 Cell site in longitude, latitude

3 Sector Bearing, indicating the direction where the sector is pointing

4 BS attributes (e.g. Channel Bandwidth, FFT Size, Cyclic Prefix, ….)

In response, the macro BS will receive the following parameters to update its neighbor list:

1 BSID

2 BS attributes (e.g. Channel Bandwidth, FFT Size, Cyclic Prefix, ….)

18.2 

Self Optimization

Self-optimization is the process of analyzing the reported SON measurement from the BS/MS and fine-tuning the BS parameters in order to optimize the network performance which includes QoS, network efficiency, throughput, cell coverage and cell capacity

The reported SON measurements from BS/MS may include but not confined to 

· Signal quality of serving BS and neighbor BSs

· Interference level from the neighbor BSs

· Cell information of neighbor BSs

· Status of mobility management (HO, Idle mode)

· Time and location information of MS at a measurement

· Load information of neighbor BS

18.2.1 
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 MS cannot receive any strong enough signals from any BSs. When an MS resumes the connection after experiencing service interruption in a blind area, the MS 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 BS. BS can direct the MS 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.

18.2.2 
Interference Management and Optimization

Inter-cell interference should be maintained below a certain maximal interference level. Newly deployed BS may select the carrier frequency, antenna setting, power allocation, and/or channel bandwidth based on the minimum 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 MS and BS. 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 BS is deployed, the initialization for interference management is automatically configured by inter-BS or a SON server. 

18.2.3
Load Management and Balancing

Cell reselection and handover procedures of an MS may be performed at the direction of the BS to control the unequal 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-BS communication and the SON server. A BS with unsuitable load status may adjust its cell reselection and handover parameters to control the imbalanced load with the neighbors BSs.   
18.2.4 
Self-optimizing FFR

Self-optimizing FFR is designed to automatically adjust FFR parameters, frequency partitions and power levels, among BS sectors in order to optimize system throughput and user experience.

The following lists the parameters that each BS should send to optimize FFR parameters and support load balancing among BS by taking into account factors such as MS distribution, SINR distribution, resource utilization (metrics), and traffic load for each partition. 

· BSID

· Total number of MS connected to a BS

· MS location distribution – is indicated by the mean and standard deviation of MS timing advances that are measured in the periodic ranging process.

· MS UL/DL SINR distributions per FFR partition – are indicated by the mean and standard deviation of MS UL/DL SINR that are measured on per FFR partition basis

· UL / DL traffic distribution per FFR partition – are indicated by the mean and standard deviation of UL/DL traffic load samples, on per FFR partition basis. The traffic load samples count the number of octets of MAC PDUs transmitted or received at the BS in a sampling interval.

· Converged resource metrics per FFR partition – see section 20.1.1.1 for resource metrics description

The following parameters to be received by each BS in the serving area should be used to tune the FFR parameters for optimal performance: 

· FFR partitions – frequency partitions for frequency reuse factors 1 and 1/3

· Power levels – the power level should be used in each partition

· Relative Load indicator – the average traffic of a the given BS in comparison with other BS

· Time stamp for action – indicates when the change will take effective in all BS in the serving area 
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