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Avoiding control channel femto-macro interference (15.4.11)
Guang Han, Stavros Tzavidas
Motorola
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.

To avoid such coverage holes created by closed access femto cells in their neighborhood, we propose that femto cells shall transmit their essential control signaling using different resource blocks as compared to macro cells and mute their transmissions on the resource blocks that are used by macro cells for control signaling transmission. The femto cell A-Preamble can be used to indicate the alternative resource block assignment for control signaling. 
Text Proposal 
Modify the following text in802.16m amendment working document (P802.16m_D2) section15.4.11: 
----------------------------------------------Start of the text proposal ------------------------------------------------------
15.4.11 Interference Avoidance and Interference Mitigation
An AMS may be requested by its serving macro ABS or Femto ABS to report the signal strength measure​ment of neighbor ABSs, including macro and/or Femto BSs. The reported information can be used by the serving ABS to coordinate with its neighbor BSs to mitigate the interference at the MSs. 
Large interference from an inaccessible Femto ABS may trigger a nearby AMS to report the interference to the serving ABS, and the report information should include system information of the inaccessible Femto ABS (e.g., BS_ID of the Femto ABS). 
The serving ABS and/or the network may request the interfering Femto ABS to mitigate the interference by reducing transmission power, and/or blocking some resource region.
In order to enable the interference avoidance or mitigation schemes, the Femto ABS may be capable of scan​ning the signals transmitted from neighbor ABSs.
The interference between Femto and/or macro can be mitigated by static or semi-static radio resource reser​vation and resource sharing using FDM and/or TDM manner and/or DL power control. The operation of resource reservation shall not contradict with the FFR operation defined in 20.1. Femto ABSs shall also uti​lize FFR partitions in the DL and UL using the same signaling and procedures as used by the macro ABSs. FFR partitions used by the Femto ABSs may be different in terms of size, subchannel assignment, and trans​mit power level than those used on macro ABSs. One or more FFR partitions may be used as the radio resource region where Femto ABSs are not allowed to transmit. The blocked region size may increase (resp. decrease) if the number of AMSs interfered by Femto ABS becomes larger (resp. smaller). A Femto ABS may detect and reserve the resources autonomously, or in cooperation with the overlay macro ABS.
A Femto ABS may select the carrier frequency to avoid the mutual interference between macro/micro and Femto ABSes or among Femto ABSes based on the measurement result of surrounding reception power. 

Femto ABS can measure the signal strength for the carrier frequency of the neighbor macro/micro/femto cells. In addition, the Femto ABS can receive A-Preamble from the neighbor macro/micro/femto cells and obtain information on cell type. The Femto ABS may select the carrier frequency based on the measurement result on signal strength and the information on cell type.

In order to reduce interference on the control signaling such as SFH and essential control signaling of Femto and/or macro ABSs, the Femto ABS may utilize different resource block arrangements than the macro ABSs to transmit its control signaling. The Femto ABS determines the resource block arrangement that the macro ABS will utilize to transmit the macro ABS control signaling and subsequently (i) avoids transmitting the Femto ABS control signaling using the a resource block arrangement that will coincide with the resource block arrangement that the macro ABS will use, (ii) mutes all femto ABS transmissions on the resource blocks that are used by macro ABS for control signaling transmission and (iii) uses the Femto cell A-Preamble to indicate to AMSs that the Femto ABS control signaling is transmitted using an alternative resource block assignment.
Femto ABSs shall transmit their SFH using different OFDMA symbols than those used by Macro ABSs in order to avoid interference among Femto and/or Macro ABSs. The Macro ABS shall transmit the Macro ABS SFH in the same frame where the PA-preamble is transmitted, as specified in paragraph 15.3.6.1 and shown in Figure 500. The Femto ABS shall transmit the Femto ABS SFH in the frame following the frame where the PA-Preamble is transmitted. PA-Preambles of Femto ABSs and Macro ABSs shall be aligned in the time domain Futhermore the Femto ABS shall not perform any data or control transmissions while the macro cell is transmitting its SFH. The Femto ABS shall transmit an SA-Preamble that identifies it as a Femto ABS, as specified in 15.4.4. A Femto ABS SA-Preamble shall also serve as an indication that the Femto ABS SFH will be transmitted using an alternative frame as compared to the frame where the Macro ABS SFH will be transmitted.
-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


