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1 
Introduction
In RAN#53 CoMP study item was closed and it was agreed to start the actual specification work within a CoMP work item. In this paper we provide our high level view on potential enhancements for downlink control in order to support CoMP operation.
2 
Downlink control enhancements for CoMP operation in inter-cell scenario
The CoMP scheme that we would like to highlight for standardization in Rel-11 is within the category of dynamic cell selection (DCS) schemes. DCS can work in all the agreed CoMP scenarios and it provides robust gains for cell edge UEs. DCS relies on mainly two gain mechanisms 1) Channel aware cell/point selection and 2) Dynamic load balancing. 

Assuming that the framework for carrier aggregation is reused to support DCS the standard impact is very limited. Two different DCS operation modes inherited from Rel.10 CA can be reused:

Cross-cell scheduling: PDCCH for allocating data transmission in the candidate cells is transmitted from one primary cell and only the data channels are switched.

Multi-cell scheduling: Here the PDCCH is transmitted from the same cell as the data transmission and the UE monitors PDCCH on multiple cells. One important advantage of multi-cell scheduling is that it allows the physical layer functions to be terminated in the node managing the relevant cell.
Both of these modes are automatically supported within the existing carrier aggregation framework so no need for further specification changes.

From specification point of view the main issue for supporting DCS via cell aggregation is to clarify UE capabilities so that it is clear for eNB whether the UE supports aggregation of cells on the same carrier. In contrast to today’s carrier aggregation support in the UE, where it is coupled with the UE RF capability, an aggregation of cells on the same carrier frequency doesn’t even require additional RF & RX front-end capabilities in the UEs to support DCS type of cell aggregation.

Proposal: The R10 carrier aggregation framework should be reused as much as possible in order to provide the DL control channel support needed for supporting DCS among cells in the Rel-11 standard.
3 
Downlink control enhancements for CoMP operation in intra-cell scenario
Dedicated demodulation reference signals (DM-RS) combined with CSI Reference signals (CSI-RS) have been introduced as the main LTE-A DL MIMO enhancement during Rel-9 and Rel-10, which give the eNB an increased flexibility in selecting precoding and overall DL MIMO operation.

In fact, intra-cell CoMP represents a deployment philosophy where DM RS use is further extended to allow fully flexible reuse of time frequency resources within an area. The user specific signaling of CSI-RS used by the UE for TM9 CSI reporting give already now the opportunity for the eNB, to assign different CSI-RS ports to different UEs and thereby operate DL MIMO over geographically separated TX points.

Considering downlink control channel enhancements for intra-cell CoMP operation the most important issue to be addressed is how to allow higher order reuse of downlink physical control channels. With current standard the only way to achieve reuse of control channel resources is by using different cells. Assuming intra-cell CoMP as available in Rel-10, downlink control channel capacity will become a bottleneck, as the number of transmission points managed under one cell id is increased.
Observation: Using Rel-10 LTE for operating intra-cell CoMP, downlink control channel capacity is an important bottleneck for achieving optimal performance [2].

Considering that DM RS based demodulation is the foundation of intra-cell CoMP operation the obvious solution is to allow downlink control to also be demodulated based on DM RS. In that way downlink control and data would be able to achieve same level of spatial multiplexing and proper balance between data and control channel performance could be achieved. We therefore propose that DM RS based downlink control is considered as a prerequisite for supporting intra-cell CoMP
Proposal: DM RS based downlink control is high priority enhancement for effective support of intra-cell CoMP [2].
4 
Conclusion
In this contribute we have highlighted a number of important downlink control enhancement for supporting CoMP in Rel-11. For inter-cell CoMP we suggest to focus on supporting DCS and simply reuse the Rel-10 carrier aggregation framework to provide the necessary downlink control enhancements:
Proposal: The R10 carrier aggregation framework should be reused as much as possible in order to provide the DL control channel support needed for supporting DCS among cells in the Rel-11 standard.
For intra-cell CoMP we make the following observation:
Observation: Using Rel-10 LTE for operating intra-cell CoMP, downlink control channel capacity is an important bottleneck for achieving optimal performance.

And we conclude that DM RS based downlink control will be able to recreate optimal balance between control and data channel performance
Proposal: DM RS based downlink control is high priority enhancement for effective support of intra-cell CoMP.
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