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Dynamic Group Management for Femto BS Self-Configuration (SON)
Sok-Hyong Kim, Yong-Sung Kim, Joo-Young Baek, and Young-Joo Suh
POSTECH
1. Introduction
This contribution proposes the management of the member of the CSG. 
In the IEEE 802.16m, a femto BS is a small and low-power WiMAX BS which is connected to backhaul through broadband connection. Femto BSs are typically installed in a fixed or nomadic manner for indoor coverage. A femto BS may operate on either one of three modes: CSG (Closed Subscriber Group)-Closed Femto BS, CSG-Open Femto BS, or Open Subscriber Group (OSG) femto BS. In CSG-Closed Femto BS mode, a femto BS allows accesses only to the member of the CSG with exception of emergency services. Thus, unauthorized MSs should not attempt to access the femto BS. In CSG-Open Femto BS mode, a femto BS also allows access to the MSs in its CSG primarily, while other MS’s not in its CSG are allowed to access at lower priority. On the contrary, in the OSG mode, a femto BS is accessible to any MSs. Hence, any MSs can try to access the femto BS.
Since these femto BSs are mainly installed to provide network accesses in home, hotspot, or SOHO, there may be a large number of femto BSs within a limited area. But, the number of MSs in a femto is small (e.g., typically less than 10 MSs) and the coverage area of femto BSs is limited (e.g., less than 10 m). In these scenarios, the size of white list in CSG-Open femto BSs may play an important role for improving the overall system capacity by means of such as load balancing, interference mitigation, self-optimization, and etc. This indicates that some non-authorized MSs are allowed to access some CSG-Open femto BSs to relive the burden of macrocell BSs or some overloaded OSG femto BSs. Moreover, for CSG-Open femto BSs, the current SDD 802.16m-09/0034 states as follows:
· “CSG-Open Femtocell BS will provide service to such MSs’ as long as the QoS of MSs in its CSG is not compromised.”
However, it is not covered by the current standard for managing the member of CSG in detail.
2. Dynamic Group Management of CSG members
We propose the dynamic group management of the member of CSG in a CSG-Open femtocell BS. After a newly installed CSG-Open femtocell BSs is turned on, it may configure the member of CSGs by negotiating with Network Access Provider (NAP). During such an initial configuration phase, a CSG-Open femtocell BS inserts only authorized MSs into its CSG white list. Once the CSG-Open femtocell BS is operational, the femto BS triggers the dynamic CSG management process which consists of two phases. The first phase is the group information collection phase and the second phase is the CSG group adjustment phase. During the group information collection phase, the operational CSG-Open femtocell BSs periodically monitors the current status of the authorized MSs in its coverage, exchange the CSG group information with neighboring femto BSs, and report its and neighboring group information to the NAP. 
· Group monitoring: The CSG-Open femtocell BSs monitor the status of authorized MSs in their service coverage such as location and active flows. 
· Neighbor group exchange: The CSG-Open femtocell BSs exchange their group information with each other in a periodic manner through air interface or the backhaul link. Also, the OSG femtocell BSs may need to participate in this group exchange in order to give the information relevant to their associated MSs.
· Group information reporting: The CSG-Open femtocell BSs report the result of group monitoring and neighbor group exchange to the NAP to make the NAP determine the final CSG group configuration for each CSG-Open femtocell BS.
During the CSG group adjustment phase, each CSG-Open femtocell BS configures its CSG white list, reserves the relevant radio resource for updated group members.
· Group configuration: The CSG-Open femtocell BSs update the CSG white list according to the result of group determination by the NAP or negotiate the final CSG white list with the NAP.
· Radio resource reservation: After group configuration is updated in the CSG-Open femtocell BSs, each BS reserves radio resources to be used by newly joined CSG group members.
Figure 1 illustrates the flow of the group information collection phase and the CSG group adjustment phase.
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Figure 1 Flow of Dynamic Group Management
3. Proposed text for the 802.16m Amendment Draft Standard
[Insert subclause into the 802.16m Amendment Draft Standard as indicated:]
15.4.x Dynamic Group Management
Once the CSG-Open femtocell BS is operational, the femto BS triggers the dynamic CSG management process which consists of two phases. The first phase is the group information collection phase and the second phase is the CSG group adjustment phase. During the group information collection phase, the operational CSG-Open femtocell BSs periodically monitors the current status of the authorized MSs in its coverage, exchange the CSG group information with neighboring femto BSs, and report its and neighboring group information to the NAP. 
· Group monitoring: The CSG-Open femtocell BSs monitor the status of authorized MSs in their service coverage such as location and active flows. 
· Neighbor group exchange: The CSG-Open femtocell BSs exchange their group information with each other in a periodic manner through air interface or the backhaul link. Also, the OSG femtocell BSs may need to participate in this group exchange in order to give the information relevant to their associated MSs.
· Group information reporting: The CSG-Open femtocell BSs report the result of group monitoring and neighbor group exchange to the NAP to make the NAP determine the final CSG group configuration for each CSG femtocell BS.
During the CSG group adjustment phase, each CSG-Open femtocell BS configures its CSG white list, reserves the relevant radio resource for updated group members.
· Group configuration: The CSG-Open femtocell BSs update the CSG white list according to the result of group determination by the NAP or negotiate the final CSG white list with the NAP.
· Radio resource reservation: After group configuration is updated in the CSG-Open femtocell BSs, each BS reserves radio resources to be used by newly joined CSG group members.
Figure 1 illustrates the flow of the group information collection phase and the CSG group adjustment phase.
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