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1 Introduction
At RAN1#70b meeting PDSCH RE mapping for DL CoMP was discussed. The following agreements were made with respect to RRC signaling [1]:

· Each state that can be signaled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:

· One number of CRS ports {1, 2, 4, and a reserved value that has no Rel-11 UE behaviour attached to it}, one CRS frequency shift, and one MBSFN subframe configuration 

· By default: the CRS and MBSFN configuration of the serving cell

· One configuration of ZP CSI-RS

· By default: the ZP CSI-RS configuration which the UE assumes for PDSCH rate matching and RE mapping when scheduled with the fallback DCI format 1A in TM10

· PDSCH starting symbol: one value N = {0 or reserved value (FFS),1,2,3,4 (only for system BW of <=10PRBs),PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling}

· In MBSFN subframe (according to the DCI-indicated MBSFN subframe configuration): min(2,N). Otherwise: N.

· By default: the starting position of PDSCH indicated by PCFICH of the serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling

· FFS whether some handling is needed for an indicated starting symbol earlier than the end of the PDCCH in the serving cell

· One NZP CSI-RS resource index

· QCL is assumed between DMRS and the CSI-RS resource

· Discuss in RAN2 whether or not a default value should be specified

For DCI based indication of the configured states the following options are considered [1]:
· DCI signalling in Format 2D:

· FFS between 

· Option 1: A new DCI bit PQI is added to the contents of DCI format 2C to form the DCI format for TM10.   

· This new bit, together with nSCID, dynamically selects the PDSCH RE mapping and quasi-co-location parameter set among the four parameter sets configured by higher layers.

· Option 2: 2 new DCI bits PQI are added to the contents of DCI format 2C to form the DCI format for TM10.   

PQI = “PDSCH RE Mapping and Quasi-Co-Location Indicator”

In this contribution we provide our views on the FFS issues related to configuration of PDSCH starting symbol 0 and DCI signalling of PDSCH REs states.

2  Discussion on DCI Format 2D

Two different VCIDs for DM-RS scrambling with nSCID based VCID selection was agreed for Rel-11 as DM-RS enhancements. The main motivation of using multiple VCID is dynamic DM-RS orthogonal co-scheduling with other cell UEs (e.g. legacy Rel-9/10 UE). For example, as shown in Figure 1, for a cell-edge UE, nSCID is likely to be used for switching between physical cell ID A (when co-scheduling is performed with UE in cell A) or physical cell ID B (when co-scheduling is performed with UE in cell B). The co-scheduling with another UE may be performed independently from the selection of the transmission cell. More specifically a cell with physical cell ID B or C may be used as a transmission point, while UE could still be multiplexed with UEs in cell A or cell B. Therefore, if the nSCID is utilized for transmission point signaling, some flexibility of orthogonal DM-RS multiplexing may be lost.
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Figure 1: Example of transmission point and co-scheduled UE signalling
One example of supported combinations of the transmission and co-location cells is provided in Table 1 for two options. It can be seen that Option 2 (2 new DCI bits) offers more flexibility in the orthogonal co-scheduling with other cells UEs and transmission point selection than Option 1 (nSCID and 1 new DCI bit). 
Table 1: Example of the supported combinations of the transmission and co-scheduled cells
	{Transmission cell, Co-scheduled cell}
	Possible supported cases

	{A, A}
	Supported by Option 1,2

	{B,A}
	Supported by Option 1,2

	{C,A}
	Supported by Option 2 only

	{A,B}
	Supported by Option 2 only

	{B,B}
	Supported by Option 1,2

	{C,B}
	Supported by Option 1,2


Another drawback of joint nSCID and new DCI bit coding is lack of nSCID field for ranks higher than 2. This seems to be limits flexibility of DPS operation to two transmission point for Option 1 when higher transmission ranks are possible.
It should be noted that Option 2 provides increased signalling overhead, which seems to be a serious issue when UE is configured in CoMP and CA with cross carrier scheduling (CCS) mode. Currently it is not clear whether 2 new additional bits for CoMP signalling on top of 3 extra CIF bits for CA in DCI are justified, especially considering that carrier aggregation of 2 component carrier is the most common case. Considering the fact above joint usage of CIF field for PDSCH RE mapping, quasi co-location and CA cell indication signalling should be considered.
Proposal:
· When UE is configured in CoMP and CA with cross carrier scheduling, CIF field should be used for PDSCH RE mapping, quasi co-location and CA cell indication signaling, otherwise, 2 new DCI bits are added to the contents of DCI format 2C to form the DCI format 2D for TM10.
It should be noted that the DCI format should not contain extra bits in case PDSCH REs mapping of only serving cell is used. Thus, similarly to CIF filed of CA, the new added bits should be assumed in DCI only when higher-layer signaling of PDSCH REs mapping states is provided to the UE. This also means that PDSCH REs mapping according to the serving cell should be assumed when extra bits are not present.

Proposal:
· When RRC signaling of PDSCH REs mapping is not provided, extra bits should not be present in DCI Format 2D (similar to CIF field behavior in CA without CCS) and PDSCH REs mapping of serving cell shall be assumed by the UE.

3 Discussion on support of PDSCH starting symbol 0

One of the remaining issues of RRC signaling for PDSCH REs mapping is support of PDSCH starting symbol 0. One of the use cases justifying the proposed value is PDSCH scheduling solely based on ePDCCH, where PDSCH starting symbol derived from PCFICH is overridden by starting PDSCH symbol signaled in ePDCCH DCI. In this case the OFDM symbol(s) originally occupied by PDCCH may be reused for PDSCH transmission. In order to understand the benefits of the proposed value some rough analysis and comparison with PDSCH starting symbol 1 is provided. First it should be noted that the first PDSCH symbol contains 4 CRS pilots per PRB which reduce the maximum achievable gain of PDSCH starting symbol 0 to ~5%. Considering the fact that PDCCH is still be needed in some of the downlink subframes to transmit DCI in the common search space, the offered gain is further reduced. The performances advantage of PDSCH starting symbol 0 is vanishing if we also assume that in downlink subframe the PRBs containing PCFICH, PHICH and ePDCCH, may not be used for PDSCH transmission with starting symbol 0. Considering the facts above the following observation can be made
Observation:
· The performance gain of PDSCH starting symbol 0 is negligible for Rel-11 use cases.

4 Conclusions
In this contribution we have discussed the remaining details of PDSCH RE mapping. Based on the discussions, we have the following proposals with respect to DCI signalling:
· When UE is configured in CoMP and CA with cross carrier scheduling, CIF field should be used for PDSCH RE mapping, quasi co-location and CA cell indication signaling, otherwise, 2 new DCI bits are added to the contents of DCI format 2C to form the DCI format 2D for TM10.
· When RRC signaling of PDSCH REs mapping is not provided, extra bits should not be present in DCI Format 2D (similar to CIF field behavior in CA) and PDSCH REs mapping of serving cell shall be assumed by the UE.

With respect to RRC signalling the following observations were made:
· The performance gain of PDSCH starting symbol 0 is negligible for Rel-11 use cases.
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