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1. Introduction
N.B. This is a resubmission of Contribution R2-093959


This contribution addresses some aspects of signalling used for CoMP operation. CoMP transmission/reception is considered as a technique to improve the coverage of high data rates, the cell-edge throughput and/or to increase system throughput. For the downlink CoMP transmission, technologies are mainly characterized into two classes:

· Joint processing (JP)

· Coordinated scheduling/beam-forming (CS/CB)

In the class of JP, data to a single UE is simultaneously transmitted from multiple transmission points, e.g. to (coherently or non-coherently) improve the received signal quality and/or cancel actively interference for other UEs; in the CS/CB, data is only available at the serving cell (data transmission from that point) but user scheduling/beamforming decisions are made with coordination among cells corresponding to the CoMP transmission points [1].

In the RAN1 #57 meeting, some consensus has been reached among companies on the terminology and definitions used for CoMP and the classification of uplink channel feedback information [2] [4]. To be specific, the main terminology and definitions used for CoMP include:

· Serving cell: Cell transmitting PDCCH assignments (a single cell). This is the serving cell of Rel-8 (concept that already exists).

· CoMP cooperating set:
· Set of (geographically separated) points directly or indirectly participating in PDSCH transmission to UE. Note that this set may or need not be transparent to the UE. 

· CoMP transmission point(s): point or set of points actively transmitting PDSCH to UE

· CoMP transmission point(s) is a subset of the CoMP cooperating set

· For Joint transmission, the CoMP transmission points are the points in the CoMP cooperating set 

· For Dynamic cell selection, a single point is the transmission point at every subframe. This transmission point can change dynamically within the CoMP cooperating set.  

· For Coordinated scheduling/beamforming, the CoMP transmission point corresponds to  the “serving cell”

· CoMP measurement set: set of cells about which channel state/statistical information related to their link to the UE is reported as discussed in section 8.1.3

· The CoMP measurement set may be the same as the CoMP cooperating set

· The actual UE reports may down-select cells for which actual feedback information is transmitted (reported cells)

In addition, we have: 

RRM measurement set: in support of RRM measurements (already in Rel-8) and therefore not CoMP specific
Meanwhile, three main categories of CoMP feedback mechanisms have been identified: 

· Explicit channel state/statistical information feedback

· Channel as observed by the receiver, without assuming any transmission or receiver processing

· Implicit channel state/statistical information feedback

· Feedback mechanisms that use hypotheses of different transmission and/or reception processing, e.g., CQI/PMI/RI
· UE transmission of SRS can be used for CSI estimation at eNB exploiting channel reciprocity. 

The first two categories are mainly targeted for the FDD systems while the third one is targeted for the TDD systems.  

Figure 1 shows the CoMP cooperating set, CoMP measurement set and CoMP transmission points in the case of CoMP JP. 
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Figure 1 CoMP sets in the case of JP

In this figure the CoMP cooperating set is defined as the set of cells which may or may not become CoMP transmission points. The UE has a measurement set defined of 4 cells for which it will make and report pre-defined measurements to the serving cell while 3 cells form the CoMP transmission points. By using CoMP JP transmission, the UE needs to feed back more channel information to the eNB than in the non-CoMP transmission case. In fact, the feedback overhead is generally heavier for all the CoMP transmission cases than that of the non-CoMP transmission cases. Therefore, care should be taken to minimize the UE feedback overhead for the CoMP operation cases.
Aiming at reducing the UE feedback overhead for CoMP operation, this contribution proposes that:

· The UE reports L2/L3 measurements for the reported cells, which may be the cells down-selected by the UE from the CoMP measurement set [2] [4];

· Detailed L1 channel measurements are required during CoMP operation.
In the following sections, a general procedure for DL CoMP operation together with the reduction in feedback overhead are presented.

2. CoMP Operation
It is proposed that the UE reports L2/L3 measurements for the reported cells. For these L2/L3 reports the UE may use some new measurements or potentially use the existing measurements made for normal cell-reselection purposes. These measurements could be reported and used to set up the cells for which detailed L1 channel measurements are required. For example, a reported set can be defined for which either new CoMP specific L2/L3 measurements are reported or existing RSRP/RSRQ measurements in LTE Rel-8 [3] could be adopted. 
The proposed general procedure for the CoMP operation would then be as follows:

1. The UE is informed of a measurement set of cells which may be the same as the CoMP cooperating set.
2. The UE sends L2/L3 measurements of reported cells to the serving cell.
3. A set of cells is configured for which detailed L1 channel measurements are required if CoMP mode is activated.
4. Detailed L1 channel measurements are required during CoMP operation from cells configured in step 3.
The above procedure reduces feedback overhead by using detailed L1 channel measurements only when and where required [5].
For the UL and DL variants of CoMP it is likely that different reporting sets and different measurements will be required to support the CoMP schemes. 

3. Conclusions

This contribution has addressed the issue of how to reduce the feedback overhead by using the proposed procedure for CoMP operation. It is proposed that:
· UE feeds back L2/L3 measurements for the reported cells.
· Detailed L1 channel measurements are required during CoMP operation.
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