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Clarification on Femtocell Interference Mitigation Mechanisms for Inaccessible AMS
I-Kang Fu, Yih-Shen Chen, Kelvin Chou, Alex Hsu, Paul Cheng
MediaTek Inc.
1 Introduction
  In P802.16m/D4, some interference mitigation mechanisms are defined for CSG-Closed Femto. Because AMS cannot access the CSG-Femto even it’s within its coverage and hence result in severe interference. However, the same interfering scenario will also happen in non-CSG-closed Femto. For example, the Femto set cell bar bit as “1” due to whatever reason and the Femto AMS cannot enter due to mobility. In order to generalize the Femto ABS operation, it is suggested to relax the scope of those interference mitigation mechanisms.
  Take Figure 1 for example. When AMS with certain mobility, it will be very difficult for AMS handover into the femtocell since its coverage is very small. In P802.16m/D4, the sentence “The AMS with high mobility should not handover into a Femto ABS.” has been captured in 16.4.8. Therefore, the Femto ABS is still inaccessible to AMS even it is not CSG-Closed, but the same interfering scenario will still happen. Therefore, it is necessary to generalize the existing interference mitigation mechanisms for CSG-Closed Femto ABS also for other inaccessible Femto ABSs.
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Figure 1 Interference between the AMS served by macro ABS and Femto ABS

2 Text Proposal
---------------------------------------------------------Start of the Text-----------------------------------------------------------
[Adopt the following text modification started from line#1, page#704 in P802.16m/D4]

16.4.11 Interference Avoidance and Interference Mitigation

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 inaccessible ABS includes the CSG-closed Femto ABS and the Femto ABS that AMS unable to enter due to mobility.
An AMS may initiate or be requested to report the signal strength measurements of its neighbor ABSs to its serving ABS. The reported information can be used by the serving ABS to coordinate interference mitigation (e.g. reducing transmission power and/or blocking resource regions) with its neighbor ABSs.
If an AMS is placed into outage by a inaccessible ABS (e.g. the CSG-closed Femto ABS of which it is not a member), it can indicate this problem to that Femto ABS by sending an AAI_RNG-REQ with the "Femto Interference" bit set to 1.

The interference between Femto and/or macro can be mitigated by static or semi-static radio resource reservation 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 utilize
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 transmit 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 if the number of AMSs interfered by Femto ABS becomes larger ; and the blocked region size may decrease if the number of AMSs interfered by Femto ABS becomes 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, or frequency partition to avoid the mutual interference between macro/micro and Femto ABSs or among Femto ABSs based on the measurement result of surrounding reception power.
Femto ABS may measure the signal strength for the carrier frequency, or frequency partition of the neighbor macro/micro/femto cells. In addition, the Femto ABS may receive A-Preamble from the neighbor macro/micro/femto cells and obtain information on cell type. The Femto ABS may select its carrier frequency, or frequency partition based on signal strength and the cell type information of its neighbors.
AMS sends AAI_RNG-REQ with the "Femto Interference" bit set to 1 based on configured trigger conditions.

Upon inaccessible CSG-Closed Femto ABS receiving an AAI_RNG-REQ with the "Femto Interference" bit set to 1, it may either reduce its transmit power locally or communicate with the network entity.
Upon communication with the network entity, the inaccessible CSG-Closed Femto ABS may convert to a accessible CSG-Open Femto ABS or reduce its transmit power as directed by the network entity or refrain from transmitting on certain resource regions as indicated by the network entity.
----------------------------------------------------------End of the Text-----------------------------------------------------------
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