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Introduction

This is a slightly modified version of the text proposal presented in [1] which accounts for some of the comments received after presentation in 3GPP R1#42bis meeting.
Reference

[1]
3GPP R1-051130, "TP on interference management for OFDM based E-UTRA downlink evaluation", QUALCOMM Europe
Text Proposal for TR 25.814
7.1.2.6

Inter-cell interference mitigation
Three approaches to inter-cell interference mitigation are currently being considered.

· Inter-cell-interference randomization

· Inter-cell-interference cancellation

· Inter-cell-interference co-ordination/avoidance
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 downlink inter-cell-interference mitigation.

Since the other approaches may not be supported or used in all deployment scenarios, E‑UTRA should support one inter-cell interference randomization scheme; however, the randomization schemes do not reduce the average interference level and may therefore not offer enough ability to trade overall cell capacity with edge of cell user performance.

The inter-cell interference cancellation techniques are UE implementation specific and it is for further consideration whether they can be assumed to be supported by all UEs. We note that some randomization schemes may increase the complexity of the interference cancellation or suppressing techniques in the UE.

The inter-cell coordination/avoidance techniques rely on the scheduling of the data transmission. Data scheduling is assumed for E-UTRA operation and is mostly Node B implementation specific. The value of these techniques therefore depends on the amount of signalling associated with each of them compared to the value added to the system and it's operation. The latter is for further study.
7.1.2.6.1
Inter-cell-interference randomization

Fundamentally, inter-cell-interference randomization aims at randomizing the interfering signal(s) and thus to allow for interference suppression at the UE in line with the processing gain.
Methods considered for inter-cell-interference randomization includes:

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

· Cell-specific interleaving, also known as Interleaved Division Multiple Access (IDMA)
A third means for randomization is to apply different kinds of frequency hopping.
With regards to inter-cell-interference randomization, cell-specific scrambling and cell-specific interleaving (IDMA) basically have the same performance (regarding IDMA for inter-cell interference cancellation, see below).
7.1.2.6.2
Inter-cell-interference cancellation

Fundamentally, inter-cell-interference cancellation aims at interference suppression at the UE beyond what can be achieved by just exploiting the processing gain.

Two methods have been discussed

· Spatial suppression by means of multiple antennas at the UE. It should be noted that the availability of multiple UE antennas is an assumption for E-UTRA.

· Interference cancellation based on detection/subtraction of the inter-cell interference. One example is the application of cell-specific interleaving (IDMA) to enable inter-cell-interference cancellation.

7.1.2.6.3
Inter-cell-interference co-ordination/avoidance
The common theme of inter-cell-interference co-ordination/avoidance is to apply restrictions to the downlink resource management (configuration for the common channels and scheduling for the non common channels) in a coordinated way between cells. These restrictions can be in the form of restrictions to what time/frequency resources are available to the resource manager or restrictions on the transmit power that can be applied to certain time/frequency resources. Such restrictions in a cell will provide the possibility for improvement in SIR, and cell-edge data-rates/coverage, on the corresponding time/frequency resources in a neighbour cell.
The coordination between the cells can range from a static coordination to a more or less dynamic coordination based on different types of measurements, e.g. UE measurements and traffic distribution.
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