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Support for Femtocell BS in 16m
Guang Han, Stavros Tzavidas
Motorola
Introduction
This contribution proposes solutions for supporting Femtocell BSs in 16m.  
Text Proposal 
Add following text in802.16m amendment working document: 
----------------------------------------------Start of the text proposal ------------------------------------------------------
15.X Support for Femtocells

15.X.1 Synchronization
A Femtocell BS should synchronize with the network to a common timing and frequency signal. Femtocell BSs may use different schemes to achieve synchronization with the network to handle various deployment scenarios. Femtocell BS may maintain synchronization with the overlay BSs over the air by utilizing low duty operation mode to synchronize with the overlay BS’s A-PREAMBLE to automatically adjust its DL synchronization. In case an unavailable interval is not available when synchronization is needed, a Femtocell BS may broadcast/unicast a message to notify its MSs that it will enter low-duty operation mode for a certain amount of time. 
15.X.2 Low-duty Operation Mode

Besides the normal operation mode, Femtocell BSs may support low-duty operation mode, in order to reduce interference to neighbor cells. The low-duty operation mode consists of available intervals and unavailable intervals. During an available interval, the Femtocell BS may become active on the air interface for synchronization and signaling purposes such as paging, ranging or for data traffic transmission opportunities for the MSs. During an unavailable interval, it does not transmit on the air interface. Unavailable interval may be used for synchronization with the overlay macro BS or measuring the interference from neighbor cells.

The Femtocell BS may enter low-duty operation mode either if all MSs attached to the Femtocell BS are in idle

or sleep mode, or if no MS is in the service range of the Femtocell BS at all.
The CSG Femtocell BS switches between the low-duty operation mode and the normal operation mode when it receives requests from the overlay macro BS, the core network, or an MS for network entry, HO, or the exit of the sleep mode.

Macrocell/femtocell may broadcast/unicast femtocell FAs and patterns of low duty cycle over the air in order to help MSs scan for Femtocell BSs in low-duty operation mode.  

15.X.3 Interference Avoidance and Interference Mitigation

An MS may be requested by its serving macro BS or Femtocell BS to report the signal strength measurement of neighbor BSs, including macro and/or Femtocell BSs. The reported information can be used by the serving BS to coordinate with its neighbor BSs to mitigate the interference at the MSs. Large interference from an inaccessible Femtocell BS may trigger a nearby MS to report the interference to the serving BS, and the report information should include system information of the inaccessible Femtocell BS (e.g., BS_ID of the femtocell BS). The serving BS and/or the network may request the interfering Femtocell BS 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 Femtocell BS shall be capable to scan the signals transmitted from neighbor BSs.
Alternatively, the interference between Femtocells and/or macro cells can be mitigated by static or semi-static radio resource reservation and resource sharing using FDM and/or TDM manner. The serving BS may broadcast the radio resource region that are not allowed to use by the Femtocells under its coverage over the air. The blocked region will increase (resp. decrease) if the number of MSs interfered by Femtocells becomes larger (resp. smaller). A Femtocell BS may detect and reserve the resources autonomously, or in cooperation with the overlay macro BS. An MS connected to a macro BS or Femtocell BS may detect the least interfered resource from surrounding Femtocells and/or Macro BSs and report to the serving BS, so that the serving BS may select appropriate resources for its traffic.
In order to reduce interference on the control signaling such as SFH and essential control signaling of Femtocells and/or macro BSs, different resources block arrangements may be used among Femtocells and/or macro cells for transmitting control signaling. The MS can derive the resource block arrangements for control signaling based on A-PREAMBLE.
A Femtocell BS may select the carrier frequency to avoid the mutual interference between macro/micro cells and Femtocells or among Femtocells based on the measurement result of surrounding reception power.

-------------------------------------------------- End of the text proposal --------------------------------------------------






















  


