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Interference Mitigation for Closed User Group Femtocells
Luciano Sarperi and Yanling Lu 

Fujitsu

1. Introduction
In cellular wireless communication systems the location and configuration of the Base Stations (BSs) is normally carefully planned in order to obtain good coverage and low interference between cells. However, the installation of femto BSs by customers in their own premises can result in significant interference between existing cells and femto cells, since the deployment of femto cells is unplanned. Therefore, it is proposed to actively manage the interference in case of femto BSs deployments.
This contribution focuses on the interference problem which arises in the case of closed user group femto BSs. Support for closed user group femto BSs has been specified in the SRD 802.16m-07/002r6 in Section 9.5. Closed user group femto BSs can only be accessed by a pre-defined set of MSs, usually consisting of the customer’s own MSs. In this case, a severe interference problem can occur when an MS not belonging to the closed user group is operated in the vicinity of the femto BS. Because the MS is not allowed to handover to the femto BS, it has to be served by a more distant macro base station. Therefore, the MS may cause large interference towards the femto BS in the uplink (UL) and receive large interference from the femto BS in the downlink (DL). 
This contribution proposes to perform inter-BS coordination between BSs under the network operator’s control and closed user group femto BSs for the purpose of interference reduction/avoidance.
2. Interference Mitigation for Closed User Group Femtocells
2.1 Interference Scenarios
The interference problem introduced above is shown in Figure 1 for the DL case, where the signal received by MS2 from the macro BS2 has low power due to the high path loss. Therefore, MS2 will experience high interference from the closed user group femto BS1 if both BS1 and BS2 use non-orthogonal radio resources to serve MS1 and MS2.
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Figure 1 DL Interference Scenario

Similarly, in the UL case shown in Figure 2, the MS2 is likely to transmit at high power, due to the high path loss to the macro BS2. Therefore, the closed user group femto BS1 will experience high interference from MS2, if both MS1 and MS2 are assigned non-orthogonal radio resources. 
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Figure 2 UL Interference Scenario

2.1 Proposed Interference Mitigation
In order to reduce/avoid interference between closed user group femtocells and cells under the network operator’s control, it is proposed that BSs under the network operator’s control can impose scheduling restrictions on closed user group femto BSs (which could include power control information or FFR related information) whenever the interference levels are too high. The use of scheduling restrictions results in interference avoidance, which allows MSs which do not belong to the closed user group to be operated indoors even within a short range from the femto BS.
Related concepts regarding inter-BS coordination for interference mitigation are defined in Section “20.3 Interference Mitigation using Power Control and Scheduling” in the current SDD 802.16m-08/003r5, however, in the case of femto BS, inter-BS coordination using the exchange of scheduling restrictions should be mandatory.
Since the femto BS may be connected to the core network via a DSL link having potentially high latency, real-time interference mitigation signaling via the backbone (e.g. exchanging CSI or PMI information) may not be feasible. Furthermore, the interference mitigation methods should be simple in order to keep the costs of femto BSs low. 

The advantages of the proposed interference mitigation approach are:

· Simple interference reduction/avoidance scheme
· Lower complexity than interference reduction methods at the receiver side
· Provides interference protection even when MSs not belonging to the closed user group are operated in close proximity to the femto BS
3. Proposed SDD Text

[Insert new subclause]

17  Support for Femtocells


17.X  Interference Mitigation for Femtocells
In order to support interference mitigation for closed user group femtocells, BSs under the network operator’s control can impose scheduling restrictions on closed user group femto BSs over the backbone. The restrictions may include power control information or FFR related information.
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