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1 Introduction 

According to the WI “Enhanced Downlink Multiple Antenna Transmission for LTE” approved at RAN#46 [1], the standardization impact of downlink CoMP is to be assessed, and based on the outcome of the assessment, possible extensions of the scope of the work item to include identified standardized enhancements for basic CoMP operation would be discussed at TSG RAN#47.
In this contribution we outline our view of downlink CoMP for LTE-A in Release 10.

2 DL CoMP

In terms of system performance, the LTE-A evaluations carried out for the ITU have demonstrated that LTE-A can satisfy the IMT-A spectral efficiency requirements by means of enhanced MU-MIMO, without the need for CoMP. 
Nevertheless, where useful performance gains can be achieved with little cost, it is worthwhile to consider introducing further techniques to enhance the performance of LTE-A in Release 10 beyond what is required for IMT-A.

As defined in TR36.814, DL CoMP transmission implies dynamic coordination among multiple geographically separated transmission points. The following categories of CoMP are identified:
· Joint Processing (JP), where data is available at each point in CoMP cooperating set and PDSCH transmission occurs from one or multiple transmission points  

· Coordinated Scheduling/Beamforming (CS/CB), where data is only available at the serving cell but user scheduling/beamforming decisions are made using coordination among cells in the CoMP cooperating set.
This distinction only has real significance if the cells in the CoMP cooperating set are under the control of different eNBs. However, CoMP operation is also possible where the cooperating set consists entirely of transmission points controlled by a single eNB. A variety of such scenarios exist with varying geographical separations between the transmission points, ranging from fibre-connected remote radio heads with significant separation, to co-located cells using directional antennas. For cells under the control of the same eNB, the data can be easily available at each transmission point. The transfer latency for both data and control signalling between the transmission points can be very low.  
Moreover, the fact that there is no standardised X2 interface between cells under the control of a single eNB greatly reduces the standardisation impact of a DL CoMP scheme, avoiding impact in RAN3. (One of the most significant constraints on the design of a DL CoMP scheme is the X2 interface capability (both latency and capacity) for the transfer of data and coordination signalling; a detailed analysis of X2 interface capabilities and limitations can be found in [2].) The main core specification impact could therefore be limited to RAN1 and RAN4, with possibly a small impact in RAN2. 

In RAN1, the remaining impact of DL CoMP is then limited to the feedback from the UEs to provide the eNB with the necessary information for scheduling and possibly beamforming from more than one cell. This involves enabling the UE to send multiple feedback reports. A number of efficient mechanisms have been demonstrated which can provide feedback suitable for DL CoMP, both for implicit CQI/PMI based feedback and explicit CSI feedback. In terms of implicit feedback, multiple CQI/PMI reports in the form of best/worst companion can be used [3], while for explicit feedback preprocessing of the CSI using the receive weighting vector applied for one transmission point can reduce the signalling overhead for the other transmission points [4]. 
3 Conclusions

In view of the above observations, we propose the following for DL CoMP in Rel-10:

· LTE-A in Rel-10 should include basic support for downlink CoMP

· RAN3 standardisation impact should be avoided, i.e. the presumption should be for intra-eNB CoMP operation

· No new standardised interface signalling between cells should be provided in Rel-10 in relation to DL CoMP operation. 
· The main standardisation impact in RAN1 should be limited to the definition of suitable multi-cell CSI feedback signalling (at least implicit, and possibly also explicit). 

· The main standardisation impact in RAN4 should be limited to the performance requirements for the multi-cell feedback signalling. A common design for single-cell and multi-cell feedback in RAN1 would help to minimise the impact in RAN4. 
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