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Avoiding Control Channel Femto-Macro Interference.
Guang Han, Stavros Tzavidas
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Introduction
Femtocells are small base stations deployed indoors to improve network coverage and capacity. In typical deployments, femtocells will be purchased and owned by consumers and will be “closed access”, i.e. consumers will configure their femto cells such that they provide service only to a small number of subscribers (e.g. family members). 
Closed access creates unique challenges for users who are close to a femto cell but are not allowed to access it and who instead attempt to communicate with a macro cell on the same frequency as the femto cell. The received signal strength from the femtocell will be much larger than that of the macro base station. Consequently, these users will experience what we term “femto-macro interference”: high received signal strength from a femto cell that a user is not permitted to access while attempting to instead connect to a macro base station at the same frequency. This interference may eventually lead the user to completely lose the connection and we therefore need specific mechanisms to allow such users to avoid femto-macro cell interference.
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Referring to the figure above, an MS that is close to a femto cell (but is not allowed to access it) will instead attempt to connect to the nearest macro cell. However, if the femto and macro cells are in the same frequency and if they both transmit their control signaling (e.g. BCH) using the (static and pre-determined) same resource blocks, then the femto cell transmissions will “mask” the control channel transmissions from the macro BS and will not allow the MS to decode BCH from the macro cell. Consequently,  the interference created by the femto cell may lead to a drop in the connection between the MS and the macro cell, or potentially may not even allow the MS to detect the macro BS. 

A solution to this problem is to allow the femto cell to transmit its control signaling (e.g. BCH) using different resource block configurations. For example the femto cell can transmit its BCH at a later time than the macro BS, thus avoiding interference. Note that this interference problem is much less severe for the SCH, due to the orthogonality provided in this channel. We can therefore use the SCH to signal to the MS the existence of a femto cell that is transmitting its control signaling using different resource blocks. 
Proposed Text Changes
[add the following subsection in Section 17 “Support for Femtocell” on page 104 of 802.16m-08/003r4]

17.x Interference mitigation
17.x.1 Interference mitigation for control channels

Femtocells can transmit their control signaling (e.g. BCH) using different resource block arrangements than those used by a macro cell in the same frequency, in order to avoid creating interference for MSs communicating with the macro cell. The MS can distinguish different resource block arrangements for control signaling based on synchronization channel (SCH) that differentiates between macrocells and Femtocells. 
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