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Introduction

According to the current state of TR25.814 three basic approaches are currently considered for inter-cell interference mitigation:

· Inter-cell-interference co-ordination/avoidance

· Inter-cell-interference randomization

· Inter-cell-interference cancellation

These approaches are not necessarily exclusive but can be combined to meet the data rate requirements for cell edge users in LTE. 
With the absence of intra-cell interference in the considered multiple access schemes and despite the interference reduction achieved by coordination/avoidance, the system will still be limited by inter-cell interference at the cell edge. Therefore, there is a need to consider inter-cell interference randomization and cancellation techniques.   
The benefits of interference rejection and cancellation were already pointed out by several contributions in LTE [2]-[4]. Furthermore, a study item on interference rejection/cancellation for UMTS/HSDPA mobile terminals was recently proposed by Cingular Wireless and approved by RAN plenary [5]. We support these initiatives and point out that the LTE radio interface must facilitate inter-cell interference rejection and cancellation in both, uplink and downlink, at the very outset of its definition.

The benefits of interference cancellation come at the expense of the need to acquire knowledge about the interfering signals. The need to acquire channel estimates of the main interfering cells was already pointed out in [2] and spatial covariance estimates are required for interference rejection with multiple antennas. Three categories of interference rejection/cancellation can be distinguished, according to the degree of knowledge available about interferers:
1. Blind interference cancellation where the channel and modulation parameters of the interferer are unknown. For example, the cancellation scheme can be based on an estimation of the (spatial) signal covariance.

2. Semi-Blind interference cancellation where some parameters of the interfering signals are known. Channel estimates for interfering cells, for example, can enhance the signal covariance estimates.
3. Full-Knowledge interference cancellation where channel estimates, modulation and coding (including interleaving) parameters of the interferers are known enabling the use of iterative cancellation schemes. 

For complexity reasons, only a subset of the interferers may be considered for Semi-Blind and Full-Knowledge techniques, possibly the strongest interferer only. It is obvious that the more knowledge the receiver can acquire about the interfering signals, the better the performance of the interference cancellation scheme.
Conclusion

The possibility to perform inter-cell interference cancellation at the receiver should be considered irrespective of the interference mitigation scheme adopted at the transmitter. Even if the inter-cell interference cancellation techniques are receiver implementation specific, the LTE radio interface definition should facilitate the acquisition of parameters of interfering signals at the receiver (e.g. through orthogonal pilot patterns for channel estimation) at least for a limited number of strongest interfering cells. 
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TP 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.

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.
----------------------------------------------Start of Text Proposal -----------------------------------------------------

The possibility to perform inter-cell interference cancellation at the UE is considered irrespective of the interference mitigation scheme adopted at the transmitter. The radio interface definition should facilitate the acquisition of channel parameters of a limited number of (strongest) interfering cells (e.g. through orthogonal reference signals).    
-------------- End of Text Proposal -----------------------Remainder of section 7.1.2.6 unchanged --------------



