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Justification *

Coordinated multi-point (CoMP) transmission and reception has been considered for LTE-Advanced as a tool to improve the coverage of high data rates, the cell-edge throughput, and also to increase system throughput. The LTE-Advanced study showed different performance results depending on 

· whether the serving cell is the only transmission point (coordinated scheduling/beamforming) or multiple cells including the serving cell serve simultaneously as transmission points (joint transmission)

· whether the cells participating in the CoMP operations belong to the same eNodeB or different eNodeBs 

· assumptions on CSI-RS measurement as well as the accuracy and nature of the CSI feedback for multiple cells participating in the CoMP operation 

· assumptions on uplink sounding and channel reciprocity  

· signalling assumptions and related delay for the information exchange between the participating cells.
The performance evaluation in LTE-Advanced spent considerable effort on CoMP for homogeneous macro networks while newer deployment types such as cells with distributed Remote Radio Heads (RRHs) and heterogeneous networks received less attention.
While the potential of CoMP was recognised during the LTE-Advanced study and it was agreed that CSI RS design in Rel-10 should allow for accurate inter-cell measurements, consideration of further studies of the performance benefits and the standardization impact of enhanced CoMP operation was recommended in R1-101599.
4
Objective *

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. The detailed objectives are as follows.

· Consider whether further refinements to the simulation assumptions from the agreements reached during the LTE-Advanced study item are needed to align with potential deployment scenarios, considering possible antenna configurations, data traffic model, network synchronization accuracy, and coordination capability including centralized or distributed scheduler assumption and their message exchange data rate and latency
· Evaluate the performance benefits of CoMP operation and the required specification support for the following scenarios: 

· Inter- and intra-site CoMP in homogeneous macro networks 
· Coordination between a cell(s) and the distributed RRHs connected to the cell(s): negligible latency is assumed over the interface between a cell(s) and the RRHs connected to the cell(s). The RRHs may or may not form separate cells from the cell to which they are connected. The coordination between amongst different 
· Coordination between different cell layers and within a cell layer in heterogeneous networks: coordination is performed between a macro cell(s) and small cells in the coverage of the macro cell(s). The small cells may be non-uniformly distributed in the coverage of a macro cell(s). 
· Identify potential enhancements for DL-CoMP operation (relating to JP and/or CB/CS) in the following areas:

· Control signalling and procedures on Uu and network internal interfaces
· UE feedback of downlink channel state information for multiple cells configured in the CoMP operation.
· Uplink sounding 
· Identify potential standardization impact for UL-CoMP operation and evaluate its performance benefit. 
Detailed work plan is as follows:

1. Develop simulation assumptions for the case of having high capacity and low latency communication between transmission points
2. Evaluate constraints from lower capacity/higher latency communication between transmission points (including applicability and impact of these constraints) on performance gain of schemes/modes, develop corresponding simulation assumptions
3. Evaluate applicability of X2 for different CoMP modes/schemes (e.g. joint processing) 

4. Recommend way forward on actual design principle with its related scenario(s) for the high capacity/low latency inter-point communication and, if possible, provide clear view on what will happen with extension to the lower capacity/higher latency inter-point communication 
Tradeoff between the limit to the feedback overhead, which may be related to certain feedback schemes, and achievable performance benefit should be evaluated and taken into account. 
5
Service Aspects

None
6
MMI-Aspects

None
7
Charging Aspects

None
8
Security Aspects

None
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	Spec No.
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	Coordinated Multi-Point Operation for LTE
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	RAN2/3
	RAN#52
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[None in the case of Study Items]
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	CR
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	Approved at plenary#
	Comments
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