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Avoiding Data Channel Femto-Macro Interference
Guang Han, Stavros Tzavidas
Motorola
Introduction
Femtocells are small base stations deployed indoors to improve network coverage and capacity. Different from macro base stations that are solely controlled by operators, femtocells are purchased and owned by consumers. Thus typical Femtocell deployment 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).  Assuming closed access, unauthorized users can not handover to a femtocell even if the received signal strength of the femtocell becomes much larger than that of the serving macro base station. Such highly interfered users will consume significant macro base station radio resource and probably lose their connections eventually. The interference scenario is depicted in the figure below. 
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In this contribution, we propose an approach to avoid Femtocell interference with macro base station data channels. The approach to handle control channel interference is given in [1]. 

Proposed Approach 

Large interference from an inaccessible Femtocell shall trigger a nearby MS to send measurement report to its serving macro base station. The macro base station can inform the Femtocell to block some frequency partition if the received Femtocell signal strength is above a given threshold T1. The interfered MS shall periodically report the Femtocell signal strength until it drops below a given threshold T2, which triggers the macro base station to notify the Femtocell to unblock the frequency partition. The macro base station may communicate with the Femtocell over the air or through the backhaul.
The proposed mechanism requires to dynamically change the configuration. Alternatively, a static scheme can be adopted such that femtocells are always blocked from some pre-determined frequency partition. This pre-determined frequency partition can be Femtocell specific such that each Femtocell broadcasts its blocked frequency partition, or it can be macro cell specific such that each macro base station broadcasts certain frequency partition that can not be used by Femtocells under its coverage. It may also be a system parameter which is provided to the MS during registration. 
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 data channels

Large interference from an inaccessible Femtocell shall trigger a nearby MS to send measurement report to its serving macro base station. The macro base station can inform the Femtocell to block some frequency partition if the received Femtocell signal strength is above a given threshold T1. The interfered MS shall periodically report the Femtocell signal strength until it drops below a given threshold T2, which triggers the macro base station to notify the Femtocell to unblock the frequency partition. The macro base station may communicate with the Femtocell over the air or through the backhaul. 

Alternatively, a static scheme can be adopted such that femtocells are always blocked from some pre-determined frequency partition. This pre-determined frequency partition can be Femtocell specific such that each Femtocell broadcasts its blocked frequency partition, or it can be macro cell specific such that each macro base station broadcasts certain frequency partition that can not be used by Femtocells under its coverage. It may also be a system parameter which is provided to the MS during registration.
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