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1 Introduction 
The CoMP WID [1] approved in RAN #54 states that the work for specifying CoMP support in Rel-11 should focus on
·  Joint transmission

·  Dynamic point selection, including dynamic point blanking

·  Coordinated scheduling/beamforming, including dynamic point blanking
In this document, we discuss preferred CoMP schemes and their standardization impacts.

2 CoMP schemes and standardization impacts
Scenario prioritization
CoMP Scenarios 1 and 4 should be given a high priority as they are expected to give relatively larger performance gains and provide a relatively easier migration path from the current deployments [2][3].

Preferred CoMP schemes and CSI feedback in support of CoMP

All CoMP schemes commonly require information on a set of channels with each channel describing connection between the UE and a point of interest. Regardless of whether a point acts as a transmitter, interferer or nothing (if muting) in actual CoMP transmission, the channel state information of individual channels should be known at the eNB in order for the eNB to make a proper scheduling decision. In FDD, the UE delivers the CSI to the eNB while in TDD spatial channel information can be derived from uplink sounding. For CSI feedback, implicit feedback methods similar to the ones specified in Rel. 8-10 are preferred. Explicit feedback can be considered if significant performance gains are found to be achievable without introducing excessive feedback overhead. 
To garner a maximum performance, coherent JT should be given a higher priority over non-coherent JT. For coherent JT, the following approach based on per-point codebooks and per-point phase offsets can be used [4]; The codebook for the i-th point with 
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 is a precoding matrix with size 
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 and hence with L transmission layers, and N is the number of precoding matrices with the same number of layers L. Assuming M points are transmitting the same symbol vector 
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 to the UE, the received signal 
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 at the UE can be written as
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where 
[image: image9.wmf]()

i

H

is the channel coefficient matrix for the i-th point and 
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is a noise vector including interference and Gaussian noise. 
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 is a diagonal matrix consisting of L phase adjustment factors; 
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For the serving point, 
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 and for other transmitting points, 
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 can be selected from a pre-defined codebook. To support the coherent JT, the UE needs to report the preferred precoders, i.e., per-point precoders and phase-offsets for the candidate transmission points and CQIs for the JT hypotheses. For a reduced UE feedback overhead, partially coherent JT with 
[image: image16.wmf]()

i

LLL

´

=

DI

 for all the transmitting points can be considered [4].
DPS and CS/CB are a single-point transmission with multi-point coordination. Since point-wise spatial channel information is commonly necessary for multi-point coordination regardless of whether the transmission takes places from one point or multi-points, JT, DPS and CS/CB can be supported by a similar set of spatial channel information.
For the feedback of the spatial channel information, a unifying design is desirable, which has a hierarchical structure to maximize the commonality among non-CoMP operation, and CS/CB, DPS, and JT CoMP operations. The feedback of preferred precoding for each of the candidate transmission points can be a good candidate to achieve this [5][6].
For the feedback of CQI, CQI calculation requires a specific assumption regarding transmission and thus it may not be easy to have a common framework between different transmission schemes. Multi CQI modes may be introduced to support various CoMP schemes with each CQI mode supporting at least one transmission hypothesis. Nonetheless the design should strive for a hierarchical and scalable feedback structure [5][6] by maximizing the commonality between non-CoMP and CoMP operations. The hierarchical structure can provide the flexibility allowing an easy transition between different transmission schemes for a given UE feedback.
CoMP related measurements
CSI RS based measurements need to be defined as discussion in [7]. UE-specific CSI-RS configuration needs to be introduced. Each transmission point transmits its own CSI-RS pattern, and the UE reports the results of measurement on a set of CSI-RS patterns configured by the eNB. Based on the measurement report, the eNB can decide which transmission point(s) to serve the UE.
Signaling for JP CoMP involving different cells
To facilitate the JP CoMP (JT and DPS) involving different cells, RRC signaling and DCI can be jointly used to indicate to the UE the PDSCH starting symbol, transmission points, associated CRS configurations etc. Further details of such signaling are discussed in our companion contribution [8].
Spatial resource reuse for CoMP Scenario 4

In CoMP Scenario 4, additional scrambling of the UE-specific RS is necessary to allow for efficient spatial resource reuse around RRH points. UE-specific Virtual Cell Identity (VCI) can be configured and can be used instead of Physical Cell Identity (PCI) in the generation of UE-specific RS. This effectively results in in multi-cell interference environment with different effective PCIs between transmission points. 
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