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1. Introduction
One open topic is the resource element mapping of the PDSCH to support CoMP. Since the transmission of PDSCH to a UE may originate from nodes other than the serving transmission point, the resource element mapping of the PDSCH should be dynamically adapted to comply with the intended resource element mapping of the transmitting TP. The resource element mapping should therefore comply with the CRS configuration, PDCCH region, and muting configuration applicable for the particular transmission point.

To capture this, we propose the following in this contribution, and discuss and motivate this below.
Proposal:

· Signaling uses 2 states in a DL DCI format that supports DL CoMP:
· Each state corresponds to a higher-layer list of parameters, conveying the following information:
· One number of CRS ports (0, 1, 2, 4) and CRS frequency shift
· One configuration of ZP CSI-RS including {zeroTxPowerResourceConfigList, zeroTxPowerSubframeConfig}
· Starting OFDM symbol (0, 1, 2, 3, 4, or “as given by PCFICH of serving cell”)

· FFS If/how to deal with different MBSFN configurations

· The 2 states are independently configurable for each component carrier
2. Dynamic Indication of ZP CSI-RS Resources

An essential part of the Rel-11 CoMP framework is the ability of muting downlink transmissions from a transmission point on a select set of resource elements. This was recognized already in Rel-10, where the ability to configure muting by means of a ZP CSI-RS configuration was introduced as to enable boosting of the SINR of NZP CSI-RS transmissions of neighboring nodes. We further note that the set of NZP CSI-RS a TP should align the muting with is different for each TP. 
Observation:
· Each transmit point requires its own unique muting configuration for boosting SINR on a selected set of NZP CSI-RS that are of relevance in the area interfered by the TP.
Moreover, a central part of the CoMP framework now specified for LTE is the ability to measure multiple interference compositions (hypotheses) by measuring on corresponding IMRs. Hence, within a CoMP cluster the TPs are jointly responsible to ensure that the correct interference composition is ever-present on each IMR. In particular, a TP must ensure not to transmissions in any one of the particular IMRs that the TP should not cause interference in. 

Observation:

· Within a CoMP cluster each transmission point has a unique set of IMRs in which the point is expected to mute all PDSCH transmissions, as to ensure that it does not incorrectly cause interference on these IMRs.

· PDSCH transmissions from the TP can only be compatibly transmitted to UEs with a ZP CSI-RS configuration encompassing this set of TP unique muted IMRs
Hence, the key aspect here is that the required muting configuration is a TP-specific property, and hence is different for each TP. A UE only capable a single muting configuration cannot match the required muting configuration of two different TPs, which becomes a problem in case of dynamic point selection where the TP of the downlink transmission changes. 
Observation:

· The required muting is a TP-specific property, whereas the ZP CSI-RS is UE specifically configured
· For DPS and JT, where the originating TP(s) of a PDSCH alternates, a single UE specific ZP CSI-RS becomes insufficient.
It has been argued that this problem can be alleviated by configuring each UE with the ZP CSI-RS that encompasses the union of required muting of the involved TPs. However, this comes at the steep cost of increased overhead for the involved UEs. 
Proposal:
· Introduce dynamic signaling of ZP CSI-RS configuration

· Include a ZP CSI-RS configuration in each state for dynamic signaling of the resource element mapping of the PDSCH
3. Configuration of CRS and PDSCH starting position

To fully define the resource element mapping of the PDSCH to comply with the configuration in different nodes, also the CRS configuration the UE should assume must be specified.

We propose that the CRS configuration is fully configurable for each state which is dynamically signaled by the DCI format. 

Proposal: 

· The CRS configuration of a state is given by the number of CRS ports (0, 1, 2, 4) and the CRS frequency shift (0, 1, 2, 3, 4, 5)

Also the PDSCH starting position must be indicated since it may be different in different cells. In Rel-10, the PDSCH starting position is dynamically determined from the PCFICH of the serving cell. However, it is not reasonable to require a UE to be capable of decoding the PCFICH of neighboring cells, therefore the UE cannot dynamically detect the PDCCH region of other cells. Therefore we propose to include explicit PDSCH starting position  as part of the PDSCH resource element mapping configuration, in addition to the option of dynamically determining the PDSCH starting position from the PCFICH of the serving cell.

Proposal: 

· The starting OFDM symbol can be indicated as one of the following (0, 1, 2, 3, 4, or “as given by PCFICH of serving cell”)

A final aspect impacting the resource element mapping is the MBSFN configuration. Such a configuration is quite extensive, and one option is that the UE always assumes the MBSFN configuration of the serving cell for all PDSCH transmissions. The TPs in a CoMP cluster can, for example, be configured to have the same MBSFN configuration, in which case this becomes a non-issue. However, such a restriction is may be undesirable in some scenarios, we therefore propose to further study if/how to deal with different MBSFN configurations.
4. Conclusion

Herein we propose the following:

· Signaling uses 2 states in a DL DCI format that supports DL CoMP:

· Each state corresponds to a higher-layer list of parameters, conveying the following information:

· One number of CRS ports (0, 1, 2, 4) and CRS frequency shift

· One configuration of ZP CSI-RS including {zeroTxPowerResourceConfigList, zeroTxPowerSubframeConfig}
· Starting OFDM symbol (0, 1, 2, 3, 4, or “as given by PCFICH of serving cell”)

· FFS If/how to deal with different MBSFN configurations

· The 2 states are independently configurable for each component carrier
