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1 Introduction

A CoMP Work Item [1] was approved in RAN plenary 53 meeting, 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 paper, the transmission set indication related with JT and DPS will be discussed, and also a corresponding proposal on transmission set indication will be provided. 

2 Transmission Set Indication in Downlink CoMP
CoMP sets were defined in [2]. The selection of the transmission points is required for JT and DPS and determined by eNB scheduling. A set of transmission points may be selected for transmission at each subframe in case of JT or DPS (a transmission set with one element). 
The potential collision on some REs carrying CRS and PDSCH respectively of the involved transmission points have been discussed widely. Such collisions can be avoided by means of MBSFN subframe, CRS location alignment, not using OFDM symbols with CRS, and so on. The advantage of these approaches is that a DL CoMP UE does not need to be informed of the transmission set, and can operate in a transparent manner. However, the corresponding disadvantages were also mentioned briefly in [3] and other contributions.

If a UE is informed of its transmission points by the eNB semi-statically or dynamically, it knows the CRS patterns and frequency shifts of all the involved transmission points in a subframe. Accordingly,
· In case of Joint Transmission, the REs available for data in one point that correspond to CRS REs in another point can be utilized for the PDSCH. The UE can be indicated to utilize the REs polluted by/corresponding to the CRS of other transmission points for data transmission to further improve the RE utilization. Otherwise, those REs may not be used for PDSCH, resulting in a loss of spectral efficiency.
· In case of Dynamic Point Selection, a UE is able to perform the PDSCH resource de-mapping corresponding to the transmission point that transmits the PDSCH, rather than corresponding to the transmission point that transmits the PDCCH. Otherwise, the UE may de-map the REs carrying CRS as data REs, and may de-map the data REs as CRS REs, which may result in decoding errors. Or those REs may not be used for PDSCH, resulting in a loss of spectral efficiency.

Therefore, transmission set indication can improve the spectrum efficiency for both JT and DPS. In addition, it may provide a flexible solution in that it can solve the CRS-PDSCH collision in a UE specific way. UEs scheduled in a subframe may apply different PDSCH transmission or RE mapping rules depending on their CoMP schemes, their selected transmission points, transmission mode and so on. 
Based on the above discussions, the following is proposed:

Proposal: A UE should be indicated the PDSCH mapping to REs in case of JT and DPS according to its transmission set. Part of the signaling should be dynamic in the DCI.
In addition to knowing the location of the CRS of the transmission point(s), the UE should also know the size of the control regions if multiple cells are involved in the joint transmission. The UE also needs to know the scrambling seed used for scrambling the PDSCH and RS used for demodulation. Therefore, for supporting JT and DPS, some additional signaling enhancements are needed. Additional enhancements to the DCI for DL CoMP relative to DMRS are also discussed in a companion contribution [4].
3 Conclusions
In this contribution, the benefits (and necessity) of transmission set indication are analyzed for JT and DPS respectively from the aspects of spectrum efficiency and flexibility. The following proposal is given as a suggested way forward:

Proposal: A UE should be indicated the PDSCH mapping to REs in case of JT and DPS according to its transmission set. Part of the signaling should be dynamic in the DCI.
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