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1 Introduction 
In RAN1 #69 and #70 meetings, DL control signaling regarding PDSCH RE mapping and CSI-RS/DM RS quasi co-location assumption was discussed and the following was agreed. 
Agreement on PDSCH RE mapping from RAN1 #69:

· Provide signalling to indicate the CRS position of at least one cell from which PDSCH transmission may occur

· Signalling identifies at least the frequency shift

· FFS for number of CRS antenna ports

· FFS for MBSFN subframes

· If the signalling is transmitted, PDSCH follows the Rel-10 rate-matching around the indicated CRS of a single cell; otherwise, the UE assumes the CRS positions of the serving cell

· FFS until RAN1#70 whether the signalling can also indicate up to 3 cells around whose combined CRS patterns the PDSCH is rate-matched. 

Agreement on CSI-RS/DM RS quasi co-location from RAN1 #70:

The second UE behaviour supported by a Rel-11 is the following:
· PDSCH DMRS ports and CSI-RS ports belonging to CSI-RS resource Z may be assumed as quasi co-located wrt {frequency shift, Doppler spread, Received timing, delay spread}

· The signaling of Z is implicit or explicit

· UE may assume that such signaling is available

· Details regarding which conditions and/or states in DCI formats are used for signaling Z will be discussed in AI7.5.4
In this document, we discuss signaling of PDSCH RE mapping and quasi co-location assumption for CoMP. 
2 Discussion
For PDSCH RE mapping, the CRS RE positions of transmission points should be indicated to the UE. This PDSCH RE mapping signaling is needed for separate cell ID scenarios (e.g., CoMP Scenario 1/2/3) and also for ‘mixed scenarios’ where part of TPs are associated with separate cell IDs.

For CSI-RS/DM RS quasi co-location assumption, such signaling as described in the above agreement is needed for all the CoMP scenarios.

For efficient signaling with a minimal overhead, a signaling scheme which combines both PDSCH RE mapping and CSI-RS/DM RS quasi co-location assumption is desirable, compared with separate signaling. 
Proposal for signaling details
For dynamic signaling, 2 bits in DCI are used to indicate maximum four states, which are configured UE-specifically through RRC signaling. 
First RRC signaling provides association information for CSI-RS resources in the CoMP measurement set, which includes CRS configuration, MBSFN configuration, zero-power CSI RS configuration associated with a CSI-RS resource. This information is provided only for CSI-RS resources with different association information from the UE’s serving cell. Hence, if no such information is provided for a given CSI-RS resource in the CoMP measurement set, the UE shall assume that the configuration of CRS, MBSFN, and zero-power CSI RS associated with the CSI-RS resource are the same as the configurations of the UE’s serving cell. 

For each CSI-RS resource in the CoMP measurement set, the following information can be provided if necessary. 

· The number of CRS ports, i.e., 1, 2, or 4, and the frequency shift
· MBSFN configuration
· Zero-power CSI RS resource configuration (if necessary)
Further RRC signaling defines four sets of CSI-RS resources. Each CSI-RS resource set consists of CSI-RS indices each corresponding to a CSI-RS resource in the CoMP measurement set. 
· A first set of CSI-RS resource indices (or fixed as the first CSI-RS resource in the CoMP measurement set)

· A second set of CSI-RS resource indices 
· A third set of CSI-RS resource indices
· A fourth set of CSI-RS resource indices
A 2-bit DCI field, included in DCI Format 2D (a new DCI format for UEs configured in TM 10), dynamically indicates one of the four sets defined by RRC signaling above.

Upon reception of the DCI field, the UE shall assume the following for PDSCH RE mapping and CSI RS/DM RS quasi co-location.
· PDSCH RE mapping:
· The UE shall assume the CRS and ZP CSI-RS REs associated with the signaled set of CSI-RS resource indices (index) are rate-matched around in the subframe by taking into account the associated MBSFN configurations. The remaining RE mapping is the same as in Rel-10.
· Quasi co-location assumption between CSI RS and DM RS:
· The UE shall assume that PDSCH DM RS is quasi-co-located with CSI-RS corresponding to the signaled set of CSI RS resources.
Note: The UE shall not make any assumptions of CRS/DM RS quasi co-location regardless of the signaling.
Table 1 and 2 show examples of RRC configurations for CSI-RS resource sets described above.

Table 1 Example of RRC configuration of CSI-RS resource sets supporting DPS
	CSI RS resource set
	CSI RS resource index 

	1st set
	{0}

	2nd set
	{1}

	3rd set
	{2}

	4th set
	NA


Table 2 Example of RRC configuration of CSI-RS resource sets supporting JT
	CSI RS resource set
	CSI RS resource index 

	1st set
	{0}

	2nd set
	{0, 1}

	3rd set
	{0, 2}

	4th set
	{0, 1, 2}


The above RRC + DCI signalling can be used for PDSCH scheduled by DCI Format 2D. 

For PDSCH scheduled by DCI Format 1A, 

· For PDSCH RE mapping, the UE shall assume the same PDSCH RE mapping rule as applied for the UE’s serving cell.
· For CSI-RS/DM RS quasi co-location assumption, the UE assumption on which CSI-RS is quasi co-located with DM RS can be indicated by RRC signalling or it can be fixed in specification, e.g., such that the CSI-RS associated with the first CSI-RS resource index of the CoMP measurement set is quasi co-located with DM RS.
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