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1
Introduction
Different interference management techniques can be used to improve user performance, especially at the cell edge. However, in many cases this is achieved at the cost of bandwidth reduction, which is not necessarily a good capacity tradeoff.
In this document, we provide some details of the possible inter-cell interference mitigation technique applicable to E-UTRA uplink.
2
Inter-cell Interference Avoidance Techniques
The goal of frequency reuse techniques is to lower the inter-cell interference and improve the spectral efficiency of the cell edge users. It is important to note that the traditional reuse schemes, where frequency is only used in 1 out of 3, 7 or 12 cells, the throughput cost paid due to available bandwidth reduction in each cell can be significant. Therefore, to reduce the bandwidth overhead, we proposed a fractional frequency reuse (FFR) technique [2], where fractional frequency reuse allows users in different channel conditions to have different frequency reuse. 
Uplink static FFR can be realized in a similar manner as on the downlink:

· Each user is associated with a fixed reuse set for a duration beyond the transmission of one physical layer packet
· Reuse set assignment can be done based on user reports of the neighbouring downlink pilot strength

· This can be a good indication of the long-term uplink channel, assuming there is no significant uplink-downlink imbalance

· Pilot measurement reports may not require any additional signalling, depending on where L1 measurements are terminated
· The final scheduling decision on which users are assigned resources within the reuse set they belong to is made based on the metric that can contain temporary channel quality and fairness components

· Each cell has a defined restricted frequency set
· The restricted set can be left unused by that cell, or can be used with possibly reduced power – soft reuse

· Soft reuse can be done such that only users that are not strong interferers to the other cells (typically users close to Node-B) can use the restricted frequency set with possibly reduced power.
As we pointed out in [2] and [3], on downlink, each user experiences different channel desirability (in terms of long-term interference) on each frequency reuse set, such that this information can be used to benefit scheduling, without impact on inter-cell interference. Unlike downlink, on uplink, the interference level on each reuse set is the same for all users in the cell, but the inter-cell interference they cause by transmitting on different reuse sets is not the same (the choice of user and resource set has an impact on caused inter-cell interference). Therefore, the concept of downlink dynamic FFR can not be reused for uplink FFR.
3
Summary
In this document, we provided an overview of the possible inter-cell interference mitigation technique that is applicable for E-UTRA downlink.
We propose that the following text is captured in [1]:
9.1.2.7.1
Inter-cell-interference co-ordination/avoidance
The common theme of inter-cell-interference co-ordination/avoidance is to apply restrictions or preferences to the uplink scheduling, coordinated between cells. These restrictions can be in the form of restrictions to what time/frequency resources are available to the scheduler or restrictions on the transmit power that can be applied to certain time/frequency resources. Such restrictions for a terminal in a cell will provide the possibility for the improvement in SIR and cell-edge data-rates/coverage, on the corresponding time/frequency resources in a neighbour cell. In terms of restricting frequency resources the introduction of interference co-ordination may lead effectively to a partial frequency reuse higher than one.
The coordination between the cells can range from a static coordination to a more or less dynamic coordination based on different type of measurements, e.g. UE measurements or traffic distribution. Interference coordination/avoidance typically benefits from some level of synchronization accuracy between base stations.
Uplink static frequency resource coordination can be realized in a similar manner as on the downlink:
· Each user is associated with a fixed reuse set for a duration beyond the transmission of one physical layer packet
· Reuse set assignment can be done based on user reports of the neighbouring downlink pilot strength
· This can be a good indication of the long-term uplink channel, assuming there is no significant uplink-downlink imbalance
· Pilot measurement reports may not require any additional signalling, depending on where L1 measurements are terminated
· The final scheduling decision on which users are assigned resources within the reuse set they belong to is made based on the metric that can contain temporary channel quality and fairness components
· Each cell has a defined restricted frequency set
· The restricted set can be left unused by that cell, or can be used with possibly reduced power – soft reuse
· Soft reuse can be done such that only users that are not strong interferers to the other cells (typically users close to Node-B) can use the restricted frequency set with possibly reduced power.
The signaling overhead (if any) should be considered when evaluating these schemes.
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