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1. Introduction
This contribution provides a method that an MS in a macrocell scans neighbor (overlaid) femtocells for macro-to-femto handover in IEEE 802.16m. In the macro-femto overlay system, the size of neighbor cell list and the scanning overhead will be drastically increased because a macrocell can include hundreds or a thousand of neighbor femtocells. Especially, when an MS in macrocell is located away from available femto region, it is inefficient that an MS receives overall macro/femto list and frequently scans all femto BSs in the list. The main objective of this proposal is to reduce the MS scanning overhead for searching a target femtocell and to optimize the size of neighbor femto list. In order to achieve this objective, we propose a two-step scanning scheme that an MS in a macrocell can efficiently scan neighbor femto BSs.
2. Handover from macro to femto
2.1. Configuration of femto group
Femto network topology may be divided into several femto groups according to the number of preamble segment (carrier-set) of femto BS. This implies that the number of femto groups is equal to the number of (sub)segments, so that overall femto BSs in a femto group have the same segment number. IEEE802.16e defines three types of preamble segments according to the sub-carrier allocating differently to each of them. In order to support femtocells in IEEE 802.16m more efficiently, each segment may be divided into several sub-segments and some sub-segments may be dedicated for the preamble of femto BS. If the sequence number is large, the number of femto group can be also large, while the number of femto BSs included in a femto group should be small. On self-organization, a femto BS’s preamble can have a different segment number with an upper macro BS (or neighbor femto BSs) to avoid interference between macrocell and femtocell. The method allocating the segment number of preamble of a femto BS is FFS.
2.2. Femto network topology acquisition
2.2.1 Femto network topology advertisement
A macro BS shall periodically broadcast the information of the neighbor femto groups as well as the neighbor macro BSs using the MOB_NBR-ADV message. The information for neighbor macro BSs may contain pretty detailed BS information same as shown in legacy system (802.16e). This information includes the network identification information and the characteristics of neighbor macro BS information for a potential MS to seek initial network entry or macro-to-macro HO. On the other hand, the information for neighbor femto groups may be composed of only the preamble segment number of femto groups. If the macrocell frequency is different with the femtocell frequency (that is, the dedicated carrier femtocell), frequency indices of femto BSs can be added in the information field for neighbor femto group.
2.2.1 Two-step scanning procedure
An MS in a macrocell should scan not only neighbor macro BSs but also neighbor femto BSs before performing of macro-to-femto HO. The MS shall perform two-step scanning in order to reduce the scanning overhead and the size of neighbor cell list advertised to all MS in a macrocell. Figure 1 shows the procedure of two-step scanning for the femtocell search.
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Figure 1. Two-step scanning procedure for macro-to-femto HO

In the first step, an MS in a macrocell may periodically scan neighbor femto groups as well as neighbor macro BSs by information obtained from MOB_NBR-ADV broadcast message or information cached in the MS. By scanning neighbor macro BSs based on the measurement from the preamble, an MS seeks available BSs and determines their suitability as targets for HO. On the other hand, by acquiring the segment number from the femto preamble, an MS is aware of a candidate femto group. The number of neighbor femto groups is possibly much smaller than that of neighbor femto BS. Moreover, the acquisition process to get the segment number from the preamble is very simple because it only requires energy detection without cross-correlation.
In the second step, when an MS in a macrocell detects a segment number from a femto preamble, it requests the serving macro BS with unicast message (e.g., MOB_NBR-REQ) to get the information of neighbor femto BSs belonging to the detected femto group. This message includes an MS identifier and a segment number of the femto group. And then, the serving macro BS receiving this message shall choose the information of femto BSs in the femto group from the overall neighbor femto list. In addition, the neighbor femto list shall be more optimized by considering femto access type (e.g., public access or private access) or whether the femto BS can authorize the MS or not. And, the serving macro BS shall provide the optimized neighbor femto list for the MS by sending unicast message (e.g., MOB_NBR-RSP). 
4. Text Proposal for the 802.16m SDD
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Adopt the following text in the 802.16m System Description Document (SDD)]
10.3.3 Handover support for femto BSs
10.3.3.x Handover from macrocell to femtocell
10.3.3.x.1 Configuration of femto group
Femto BSs in a macrocell may be divided into several femto groups. 
10.3.3.x.2 Femto network topology acquisition 
10.3.x.2.1 Femto network topology advertisement
A macro BS shall periodically broadcast the information of the neighbor femto groups as well as the neighbor macro BSs using the MOB_NBR-ADV message.
10.3.x.2.2 Scanning procedure
An MS in a macrocell may periodically scan neighbor femto groups as well as neighbor macro BSs by information obtained from MOB_NBR-ADV broadcast message or information cached in the MS. When the MS selects a candidate femto group, it requests the serving macro BS with unicast message (e.g., MOB_NBR-REQ) to get the information of femto BSs belonging to the selected femto group. The serving macro BS receiving this message shall choose the information of femto BSs in the selected femto group from the overall neighbor femto list. In addition, the information of femto BSs in the selected femto group can be more optimized by considering femto access type (e.g., public access or private access) or whether the femto BS can authorize the MS or not. And, the serving macro BS shall provide the optimized femto list for the MS by sending unicast message (e.g., MOB_NBR-RSP).
[-------------------------------------------------End of Text Proposal----------------------------------------------------]
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