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I. Problem definition
Since backhaul of Femto ABS doesn’t provide the same reliability as backhaul of Macro ABS, connection between Femto ABS and service provider network may be suddenly disconnected. As solution of this problem, before disabling air interface of Femto ABS, the Femto ABS sends out an indication message (out of service reasons, expected downtime and/or expected uptime) in order to initiate handover of the subordinated AMSs. Upon reception of the indication, the subordinated AMSs should perform handover to neighbor cells for service continuity as shown in Figure 1 [1].
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Figure 1 all the subordinated AMSs handover to neighbor cells
When a Femto ABS needs to disable air interface, all the subordinated AMSs performs handover simultaneously. In this scenario, the subordinated AMSs may select inappropriate neighbor cell to handover and it causes following problems. First, handover (HO) failure for the selected cell increases the time of service discontinuity. Second, biased handover to some neighbor cells cause load unbalance between the neighbor cells. Thus, appropriate cell selection for each subordinated AMS is important issue. 

II. Candidate BS List Indication for Reliability of Femto ABS 
For the purpose of minimizing HO failures and achieving load balancing between neighbor cells, we propose candidate BS list indication method for reliability of Femto ABS. In the proposed scheme, a Femto ABS makes a candidate BS list by considering the information of neighbor cells such as cell load, cell type and signal strength from the neighbor cells. The candidate BS list consists of neighbor ABSs to handover in preferred order. When the Femto ABS needs to disable air interface, it sends out an indication message which contains the candidate BS list to subordinated AMSs. After receiving the indication, each AMS performs handover to neighbor cell according to the candidate BS list.
In the proposed scheme, when Femto ABS makes the candidate BS list, it takes the system parameter such as cell load, cell type and signal strength of neighbor cells into account. In addition, if HO failure is happened, the AMS tries to perform handover to a next preferred neighbor cell in candidate BS list. Therefore, the load balance between neighbor cells can be achieved and HO delay suffered from HO failure can be reduced. The detail of proposed scheme is explained as follows. 

First, the serving Femto ABS sends message to the subordinated AMSs in order to scan for neighbor cells. After receiving the message, the AMS scans the neighbor cells and reports the signal strength of neighbor cells to serving Femto ABS. Second, The Femto ABS obtains the parameter of neighbor cells such as cell load, cell type (e.g., CGS-closed/ CGS-open/ OSG Femto ABS) over backbone network. 

Third, the Femto ABS makes the candidate BS list for each AMS by considering the signal strength reported by AMS and the parameters of neighbor cells. Fig. 2 illustrates a simple example to make the candidate BS list. There are three AMSs (AMS1-3) connected to serving Femto ABS which is going to be out of service. The out of service Femto ABS has four neighbor Femto ABSs (Femto ABS1-4). Femto ABS 1, 2 and 4 are OSG Femto ABS and Femto ABS 3 is CGS-closed Femto ABS, receptively. Each neighbor Femto ABS has different cell load. 
Since the signal strength from only Femto ABS 1 is larger than certain threshold level, AMS1 should select Femto ABS 1 as HO target cell despite of high cell load. Given that the signal strengths from Femto ABS 1 and ABS 2 are larger than certain threshold level, AMS2 can select both Femto ABS1 and ABS2 as HO target cell. However, AMS2 prefers to select Femto ABS 2 as HO target cell because of its low cell load. Given that signal strengths from Femto ABS 3 and ABS 4 are larger than certain threshold level, AMS3 can select Femto ABS 3 or Femto ABS 4 as HO target cell. Since Femto ABS 3 is CSG-Closed Femto ABS, AMS 3 should select Femto ABS 4 as HO target cell. If there is no preferred neighbor Femto ABS, AMS may select macro ABS as HO target cell.
In Femto deployment, since the information of neighbor cell from scanning is changed dynamically, the validity of the information may be short. Therefore, the candidate BS list need to be updated periodically with a pre-defined time by performing the above procedures (first ~ Third).
When Femto BS shall disable downlink air interface transmitter due to disconnection with the service provider network, the Femto ABS broadcasts indication message which contains the candidate BS list to subordinated AMSs. After receiving the indication, each AMS performs handover to neighbor cell according to the candidate BS list. Procedure of proposed method is depicted in Figure 3.
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Figure 2 Simple example to make candidate BS information
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Figure 3 Procedure of Proposed Method
III. Reference
[1] “IEEE 802.16m System Description Document(SDD)”, IEEE802.16m-08/003r9a
[2] “Support of Reliability and Service Continuity by IEEE 802.16m Femtocell System”,IEEE C802.16m-09/0392
Text Proposal for the IEEE 802.16m

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

15.4 Support for Femto ABS

15.4.13.x Candidate BS List for Reliability of Femto ABS 
 If a Femto ABS loses a connection with the service provider, the Femto ABS broadcasts out indication message including a candidate BS list before disabling air interface. The candidate BS list consists of neighbor ABSs in preferred order. After receiving the indication, AMS performs handover to neighbor cell according to the candidate BS list.
----------------------------------------------------------- Text End ---------------------------------------------------------------
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