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1. Introduction
The CoMP Work Item [1] was approved in RAN plenary 53. 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

Most of the RAN1 discussions on DL COMP have focused on transmission modes, CoMP sets, measurement and feedback, reference signals. Good progresses have been made in these areas. DL CoMP transmission was discussed in previous RAN1 meetings but no concrete conclusions were made. These topics include CoMP RRM measurement set, CSI measurement set, transmission modes and transmission point sets, DCI format, CSI-RS, DM-RS and CRS resources, and PDSCH mapping [2-7]. In this contribution we share our views on some of these signaling issues.
2. Discussion
2.1. CoMP resource management set

A UE measures the RSRP of the CSI-RS in its CoMP resource management set in order to determine its CoMP measurement set. The CoMP resource management set is determined by the RRM measurement of the UE, or other information, which in turn depends on the UE location. This is similar to RRM procedures in Rel.10. The CoMP resource management set can be configured using RRC signalling. Two UEs in the same cell can be configured with different CoMP resource management sets depending on their locations in the cell and channel condition to nearby CoMP TPs. 
Proposal 1: The CoMP resource management set is UE-specific and can be configured through RRC signalling. 
2.2. CoMP measurement set

A UE measures the CSI of the CSI-RS signal in its measurement set and provides CSI feedback to the network. The CoMP measurement set is determined based on  RRM measurements or UE feedback of the TPs in its CoMP resource management set. This is relatively slowly varying and can be semi-statically configured for the UE through higher layer signalling. 
Proposal 2: The CoMP measurement set of a UE can be configured through RRC layer signalling.

2.3. CSI-RS for CSI measurement

A UE is configured with a set of CSI-RS for CSI measurement and feedback. This set of CSI-RS is UE-specific and can be semi-statically through RRC signalling.
Proposal 3: The CSI-RS for CSI measurement are configured as UE-specific with RRC signalling.
2.4. CoMP transmission modes and transmission point/set
In theory the CoMP transmission mode (DPS, CS/CB or JT) and optimum point (or points) may change dynamically every subframe. Frequent switching of transmission points is a necessity to achieve the gain of DPS, and to a lesser degree CS/CB and JT. The signalling mechanism should support dynamic switch of TP (or TPs), and dynamic switching between different CoMP transmission modes (DSP, CS/CB and JT) on a subframe by subframe basis. This would make it necessary to include the signalling of CoMP modes in DCI. 
It is necessary to signal the transmission point for DPS or CS/CB, or the transmission points for JT, to the UE. This is because different cells have different CRS configurations, including cell-specific frequency shifts. In order for the UE to determine its PDSCH mapping without ambiguity, it needs to know the location of the CRS (hence the TP). The DCI may include an indication of the transmission point (or points). For each CoMP mode, the potential set of TP (TPs) is selected from a given set (CoMP measurement or reporting set, or their subsets). Some semi-static transmission point configurations, such as the potential sets of transmitters for JT, can be configured through high layer signalling.
Proposal 4: The CoMP transmission mode can be signalled through DCI. 
Proposal 5: The CoMP transmission points can be signalled through DCI. Some semi-static configurations, including the potential TPs set for JT, can be signalled through high layer. 

2.5. Transmission mode
Most companies proposed to base DL CoMP transmission on DM-RS. It is natural to extend TM9 for such transmission. Minimal change is expected for DPS or CS/CB transmission, while more changes are expected for joint transmission. 

Some companies propose to include DL CoMP transmission using CRS [4,5]. This may be feasible for scenarios 1/2/3, but not scenario 4. If CRS is supported, it shall be only used for DPS or CS/CB, not JT.  If CRS is used for DL CoMP transmission, TM4 shall be considered. 
Proposal 6: TM9 shall be studied as a base for CoMP transmission using DM-RS. 
Proposal 7: If CRS-based DL CoMP transmission is supported, it shall only support DPS and CS/CB. TM4 shall be studied as a base for CoMP transmission using CRS.
3. Conclusion

We discussed the signaling mechanism to support DL CoMP transmissions including CoMP resource management set, CoMP measurement set, CSI-RS configuration, CoMP transmission modes and transmission points, and transmission modes.  We made the following proposals on these issues: 
Proposal 1: The CoMP resource management set is UE-specific and can be configured through RRC signalling. 

Proposal 2: The CoMP measurement set of a UE can be configured through RRC layer signalling.

Proposal 3: The CSI-RS for CSI measurements are configured as UE-specific with RRC signalling.

Proposal 4: The CoMP transmission mode can be signalled through DCI. 

Proposal 5: The CoMP transmission points can be signalled through DCI. Some semi-static configurations, including the potential TPs set for JT, can be signalled through high layer. 

Proposal 6: TM9 shall be studied as a base for CoMP transmission using DM-RS. 

Proposal 7: If CRS-based DL CoMP transmission is supported, it shall only support DPS and CS/CB. TM4 shall be studied as a base for CoMP transmission using CRS.
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