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Discussion
1 Introduction

The CoMP (Coordinated Multi-Point) SID (Study Item Description) in [1] was revised for consideration as part of LTE under Release 11. In part the SID states the following:

· CoMP to be a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase system throughput.
· The framework of the CoMP study shall cover both intra-eNodeB as well as inter-eNodeB CoMP, and include investigation of spatial domain cooperation, e.g., spatial domain inter-cell scheduling and/or interference coordination, and other cooperation methods.
· Evaluate the performance benefits of CoMP operation and the required specification support for scenarios including inter- and intra-site CoMP in homogeneous macro networks.
· The work plan includes the evaluation of the applicability of X2 for different CoMP modes/schemes (e.g. joint processing).
Interference cancellation by way of CoMP is a mechanism for improving data rates, cell-edge throughput, and an increase in system throughput. This paper discusses further this specific aspect of CoMP.
2 Interference cancellation using CoMP
It is well known that the performance of cellular systems is limited due to the presence of intercell interference. The intercell interference problem naturally results in a lowering of the data rates achievable for users at the edges of the cell. Transmissions to users with low Signal to Interference plus Noise Ratios (SINR) require information redundancy and hence a low code rate to achieve the desired decoding quality, resulting in a corresponding reduction in the data rate.
The use of MIMO (Multiple-Input Multiple-Output) antenna systems means that data may be transmitted to a user over sets of channels existing between n transmit antennas and m receive antennas. Multiple simultaneous data streams may be transmitted over the channel set if the channels of the set are sufficiently statistically independent.
The ability of the system to successfully transmit multiple simultaneous and different data streams over the MIMO channel set is a function of the channel SINR. Successful transmission of parallel streams is more likely in channels with high SINR and less likely in channels with low SINR. Thus, the gain of MIMO transmission (in terms of achievable link throughput) is increased for cases of higher SINR and lower channel correlation. For low SINR or high channel correlation, the gains of MIMO diminish and instead transmission of a single data stream can result in better overall performance than transmission of multiple parallel data streams, and thus is preferred. Note that the multiple channels in the set may still be used to provide transmit/receive diversity benefits; however, no attempt is made to transmit multiple parallel data streams in this case.
Systems may dynamically switch between single and multi- (e.g. dual) stream transmission according to variations observed in the channel SINR or as the statistical correlation between the channels in the channel set is seen to vary. In this way, users experiencing poorer radio conditions (low SINR and/or high channel correlation) will receive single-stream transmissions and users with good radio conditions (high SINR and/or low channel correlation) will be able to exploit multi-stream transmission to achieve higher data rates and link throughput.
Based on this widely understood behaviour CoMP can be exploited to provide cancellation of interference from neighboring cells using the following mechanisms:
· The use of a scheduler which is distributed across eNBs can be used to determine channel quality of a radio channel between an eNB and a UE. This distributed scheduler, using the X2 interface as appropriate, can adjust the number of data streams used for communication with a UE, as a function of the channel quality.
· The distributed scheduler could instruct neighbouring eNBs to reduce the number of data streams used by each of the eNBs in response to a low channel quality; conversely the scheduler can instruct the eNBs to increase the number of data streams used by each of the eNBs in response to a high channel quality.
· Interference can be reduced in a receiver that receives N data streams. The UE receives the N data streams, where N-M of the data streams represent interference with respect to M desired data streams, and cancels the N-M data streams so as to receive the M desired data streams. The N data streams may be received from multiple base stations, or multiple UEs.
Therefore, from the perspective of the Study Item the following areas should not be precluded from consideration:
· Appropriate downlink measurements of channel quality and reporting of these measurements.

· Scheduling decisions, relating to the number of streams to transmit, based on the interpretation of these measurement reports.

· Reduction of interference by the use of signal processing of streams other than the desired data streams.

· General assumption of the need for OFDM time-alignment in the network.
3 Conclusions

Based on the discussion presented in this document it is recommended that:

· Simulation assumptions and parameters permit the study of interference cancellation.

· The Study Item should support the concept of interference cancellation, specifically:
· Appropriate downlink measurement of channel quality and reporting of these measurements.
· Support for spatial domain interference cancellation via X2 signalling.
4 References
[1]

RP-101425 Revised SID Proposal: Coordinated Multi-Point Operation for LTE, Samsung, RAN Plenary #50, Istanbul, Turkey, December 2010.






























