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Text for the IEEE 802.16m Amendment on Femtocell Interference Mitigation
Jin Lee, Sungho Moon, HanGyu Cho, Inuk Jung, Kiseon Ryu, Ronny Yongho Kim, Jin Sam Kwak 
LG Electronics, Inc.
1. Introduction

In this contribution, we propose an amendment text for femtocell Interference mitigation (IM) to be incorporated into Amendment Working Document (IEEE 802.16m-09/0010r2) [1]. According to SDD [2], a serving ABS can coordinate resource regions to mitigate interference from inaccessible femtocell BS. To verify the related scenarios further, this contribution depicts a scanning trigger condition for resource (un)block and the corresponding scanning report from AMSs. With the aid of the AMS report, macro BS can request the interfering femtocell BS to (un)block its resource for interference mitigation.
2. Rationale/Motivation of modifications 
This contribution describes that a scanning trigger condition for interference mitigation can be different with one for handover. As for handover, an AMS usually does not attempt scanning another BS if the RSSI from the serving macro BS is greater than a specific absolute value. However, while the AMS has strong enough radio signal with the connected macro BS, the AMS might have interference from its inaccessible femtocell BS(s). For such case, the AMS should perform scanning to detect the source of interference (e.g. femtocell BS(s)), and report the scanning results to the macro BS. The macro BS can perform operations to mitigate the interference with the reported femtocell BS(s) and interference related information. A certain region of resource can be blocked for interference mitigation. On the other point of view, the interference-coordinated AMS should report its updated status when the interference is relieved (moving out of the femtocell BS(s)’s area) in order for the macro BS to coordinate to unblock (release) the reserved resource region. 
· An AMS performs scanning when a trigger condition for IM is met and reports its result to the macro (serving) BS via AAI_SCN-REP.
· After a resource reservation at the inaccessible femtocell BS(s) is completed successfully, the serving macro BS notifies the AMS of the information on the femtocell BS whose resource region is reserved for IM via AAI_SCN-RSP. 

· An AMS reports the signal strength measurement from the interfering femtocell BSs which have reserved resources coordinated by the macro BS upon the signal strength falls below a certain threshold via AAI_SCN-REP. 
In order to avoid interference from inaccessible Femtocell BS, the serving BS and/or the network can request the interfering Femtocell BS to mitigate the interference by reducing transmission power, and/or blocking some resource region. The interference avoidance between Femtocell BS and the serving BS can be performed in a TDM and/or FDM manner.

· In a TDM manner, whole subframe of a Femtocell BS can be blocked or power-reduced.

· In a FDM manner, a fraction of a subframe can be blocked or power-reduced. For this purpose, frequency partition information (FPC and SAC) can be shared between the serving BS and Femtocell BS.
The interference mitigation should be also performed for SFH since it’s an essential information that AMSs should decode in the initial access time. With a frequency reuse of 1 for SFH, a macro AMS should avoid interference from femtocells by using different SFH locations. 
Figure 1 shows an example of the relative location of SFH. All PA-Preamble and SA-Preamble locations of femtocells should be aligned with the macro-BSs due to utilize a frequency reuse of 3 in SA-Preamble. However, Femtocell BSs have a different SFH location with the macro-BSs in order to avoid interference.
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Figure 1 Relative locations of SFH in Femtocell BSs
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4. Proposed Outline for 802.16m Femtocell Operation Amendment Text
---------------------------------------------------------------Text Start ------------------------------------------------------------
15.2.21 Femtocell BS Operation

15.2.21.x Interference Avoidance and Interference Mitigation
An MS is 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. The serving BS and/or the network can request the interfering Femtocell BS to mitigate the interference by reducing transmission power, and/or blocking some resource region. The resource region the interfering Femtocell BS is blocking is all the frequency partitions of a subframe (a whole subframe) or a fraction of frequency partitions of a subframe. The resource region the interfering Femtocell BS is blocking can be different per Femtocell BS based on e.g., geometry of Femtocell BS. For this purpose, frequency partition information (FPC and SAC) can be shared between the serving BS and Femtocell BS. 

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. 
An AMS connected to a macro BS should perform scanning process if the scanning trigger condition for interference mitigation is met. The macro BS shall broadcast the scanning trigger condition for interference mitigation scanning. The interference mitigation scanning RSSI threshold shall not be lower than the handover scanning RSSI threshold value. The AMS shall perform scanning if either the RSSI from the serving macro BS is greater than the threshold value or if the CINR from serving macro BS is less than the threshold value. The AMS shall report the scanning results which contain cell ID(s) of the scanned femtocell BS(s) to the serving macro BS. Upon receiving its scanning result, the serving macro BS should identify the interfering femtocell BS and request the femtocell BS to mitigate the interference by reducing its transmission power, and/or blocking the interference related resource region. After coordination with the femtocell BS(s), the macro BS may send the interfering femtocell BS ID with which resource reservation is coordinated via AAI_SCN-RSP to the AMS. If the AMS receives the interfering femtocell BS ID, the AMS may scan the signals from the femtocell BS periodically and report its scanning result to the serving macro BS when RSSI from the femtocell BS is less than the reporting threshold value. Upon receiving the scanning report, the serving macro BS should request the femtocell BS to unblock the reserved resource region. 
Also, the reserved resource region is all the frequency partitions of a subframe or a fraction of frequency partitions of a subframe. Frequency partition information (FPC and SAC) shall be shared between the serving BS and Femtocell BS.

Femtocell BSs shall use different OFDMA symbols for SFH in order to reduce interference among Femtocells and/or macro BSs. The SFH of Femtocell BSs is located in the [first | second] frames after PA-Preamble, while all PA-Preambles of Femtocell and Macro cell BSs are aligned in the time domain. Figure xxx shows the SFH locations of Femtocell and Macro cell BSs.
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Figure xxx The SFH location of Femtocell BSs

In all cases 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. The Femtocell BS may select the carrier frequency to avoid the interference to the overlay macro/micro BS.
---------------------------------------------------------------Text End ------------------------------------------------------------








  


_1304784441.vsd

