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1 Introduction
In 3GPP RAN #53 meeting, the CoMP work item was agreed for Release 11 [1]. The following are some of the issues agreed for Release 11 CoMP:

·   Specify the support of intra- and inter-cell CoMP for homogenous and heterogeneous configurations studied in the CoMP study item. 

·   The work for specifying CoMP support in Rel-11 should focus on
· Joint transmission (JT)
· Dynamic point selection (DPS), including dynamic point blanking (DB)
· Coordinated scheduling/beamforming (CS/CB), including dynamic point blanking
In the class of coordinated scheduling/beam-forming, the data intended for a particular UE is not shared while some information related to the channels are shared among different transmission points (TP). Among the technologies in this category, semi-static inter-cell interference coordination and PMI coordination seem promising techniques [2]. On the other hand, in the class of JT and DPS, data intended for a particular UE is shared among different TPs and transmitted to the UE from one or multiple TPs dynamically chosen by the network.
In this contribution, we focus on design considerations of PDSCH rate matching for JT and DPS. Throughout the contribution, we assume that the transmission points may correspond to different cell sites, i.e. transmission points associated with different cells.
2 PDSCH RE Mapping for DPS and JT
For DPS and JT, the set of TPs transmitting PDSCH for a CoMP UE is dynamically changed. Additionally, each TP can have different Cell-ID which may result in different CRS positions since the CRS starting position is determined by vshift which is equivalent to “Cell-ID mod 6”. For example, Figure 1 shows two different RB structures for Cell-1 and Cell-2 which have different Cell-ID. 
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Figure 1. Available PDSCH REs for DPS among two cells.
When a CoMP UE located in between Cell-1 and Cell-2 receives PDSCH from Cell-1, the CRS position for Cell-1 cannot be used for the PDSCH transmission while the CRS positions for Cell-2 cannot be used for the PDSCH transmission when the UE receives the PDSCH from Cell-2. On the other hand, when the CoMP UE receives a jointly transmitted PDSCH from both Cell-1 and Cell-2, both CRS positions of Cell-1 and Cell-2 cannot be used for PDSCH as shown in Figure 2. 
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Figure 2. Available PDSCH REs for JT from two cells.
In summary, as shown in Figure 1 and Figure 2, the available REs for PDSCH transmission is dependent on which cell is transmitting and whether or not the transmission is JT. 
In addition to the above, another factor that can change the available REs for PDSCH transmission is the MBSFN subframe configuration of the cells involved in the PDSCH transmission. In LTE Release 10, each cell has its own MBSFN subframe configuration which is signalled with system information block type 2. The issue with MBSFN subframes used for PDSCH transmission is that there is no CRS transmission in the data region. For example, in Figure 3, Cell-1 and Cell-2 have different MBFSN subframe configurations. When a CoMP UE between Cell-1 and Cell-2 receives a PDSCH from TP-1 in subframe #1, CRS positions of Cell-1 cannot be used for the PDSCH transmission. However, CRS does not need to be considered when the UE receives the PDSCH from Cell-2 in subframe #1. Therefore, the available PDSCH REs for DPS or JT depend on the cell-specific MBSFN subframe configurations. In consideration of the above discussions, the UE assumption for PDSCH RE mapping in order for an efficient support of DPS and JT needs to be specified.
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Figure 3. Different MBSFN subframe configurations for two cells.
Observation:
· For CoMP among multiple cells using DPS or JT, different CRS positions and MBSFN subframe configurations for different cells would result in different REs being available for PDSCH transmission.
Proposal:
· Specify UE assumption for PDSCH RE mapping in the case of DPS and JT.
One alternative for the PDSCH RE mapping for DPS and JT is introducing a new dynamic indication field in the DCI to inform a CoMP UE what it should assume for PDSCH RE mapping. An example is shown in Table 1 where a single bit is used to indicate what the UE should assume for PDSCH RE mapping. 
Table 1. Dynamic indication for PDSCH RE mapping
	Indication bit for

PDSCH RE mapping
	UE’s assumption of PDSCH RE mapping

	0
	PDSCH RE mapping for the serving cell

	1
	PDSCH RE mapping for the JT among all CoMP cells


If the bit is ON, the UE assumes PDSCH RE mapping for JT among all cells in CoMP measurement set as shown in Figure 2. More specifically, UE assumes that all potential CRS REs of the cells in CoMP measurement set are not used for PDSCH. On the other hand, if the is OFF, the UE would assume the PDSCH RE mapping for the serving cell. In this case, the UE does not expect PDSCH transmission in all CRS REs of the serving cell. Additional details considering the MBSFN subframe configuration of each cell may be considered as well.

Another alternative for the PDSCH RE mapping for DPS and JT is that the UE always assumes PDSCH RE mapping for JT among all cells in CoMP measurement set such as Figure 2. In this alternative, DPS and JT can operate in a UE transparent manner without the need for dynamic indication at the cost of a portion of PDSCH not being used.

As discussed above, there are multiple ways of handling the PDSCH RE mapping issue. A scheme that balances DCI overhead and efficient use of PDSCH resources would be preferred. It is recommended that RAN1 study the issue in the coming RAN1 meetings.
Proposal:
· RAN1 should study PDSCH RE mapping issue considering the DCI overhead and the PDSCH resource efficiency.

3 Conclusion
This contribution summarizes Samsung’s view on design considerations of PDSCH rate matching for JT and DPS in Release 11. Based on the following observations
Observation:
· For CoMP UEs among multiple cells, different CRS positions and MBSFN subframe configurations for different TPs would result in different REs available for the PDSCH transmission,

the following proposals are made:
Proposal:
· Specify UE assumption for PDSCH RE mapping in the case of DPS and JT.
· RAN1 should study the PDSCH RE mapping issue considering the DCI overhead and the PDSCH resource efficiency.
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