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9.1.2.7
Inter-cell interference mitigation
The basic approaches to inter-cell interference mitigation for uplink are as follows.
· Co-ordination/avoidance i.e. by fractional re-use of time/frequency resources
· Inter-cell-interference randomization

· Frequency domain spreading
Regarding the Frequency domain spreading, a spreading gain can be obtained either explicitly by spreading modulation symbols over multiple carriers or implicitly by using repetition code in the channel coding. 
In addition, the use of beam-forming antenna solutions at the base station is a general method that can also be seen as a means for uplink inter-cell-interference mitigation. The feasibility of implementing inter-cell-interference cancellation in uplink needs further investigations.
It should be noted that the different approaches could, at least to some extent, complement each other i.e. they are not necessarily mutually exclusive.

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.
The signaling overhead (if any) should be considered when evaluating these schemes.
9.1.2.7.2
Inter-cell-interference randomization
Similar to downlink, inter-cell-interference randomization in uplink aims at randomizing the interfering signal(s) and thus to allow for interference suppression at the Node B in line with the processing gain.
 Methods considered for inter-cell-interference randomization includes:

· User/Cell-specific scrambling, applying (pseudo) random scrambling after channel coding/interleaving

· User/Cell-specific interleaving, also known as Interleaved Division Multiple Access (IDMA) (IDMA requires planning of interleaving sequences)

· User/Cell-specific frequency hopping.

With regards to inter-cell-interference randomization, user/cell-specific scrambling and user/cell-specific interleaving (IDMA) basically have the same performance.
The benefits from the randomization of the inter-cell interference come without any restriction on the Node B scheduler or receiver type. However, these benefits are achievable only if the transmitted waveform characteristics support the means to randomize the inter-cell interference. Therefore, means to randomize the inter-cell interference experienced in the reception of all the UE signals may be supported by the definition of the UL signal characteristics.

Cell or UE specific scrambling enables the whitening of the inter-cell interference. UE specific frequency hopping enables the averaging of the inter-cell interference experienced in the reception of the UL data channel as well as the L1/L2 control information (e.g., CQI, ACK). The interaction between UE specific frequency hopping and frequency dependent scheduling of the UL data channel is FFS. 
Cell or UE specific scrambling together with UE specific frequency hopping effectively randomizes the inter-cell interference by whitening and averaging it, respectively.
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