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1. Introduction
After the discussion in several meetings, the enhancements for DL and UL CoMP transmission in Rel-11 are mostly completed. In RAN1#70bis meeting, the DCI design for DL CoMP as well as the signaling to indicate PDSCH resource mapping and quasi-co-location information was discussed. The agreements on DCI format 2D are listed below:
Agreements: 

· The DCI format in TM10 is Format 2D.
· Configure up to 4 sets per CC of PDSCH RE mapping and quasi-co-location parameters to be indicated by DCI format 2D.
· DCI signalling in Format 2D:

· FFS between 

· 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.

· 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”
For DCI format 2D, the number of new bits for PQI is under discussion. In this contribution, we discuss the details on the design of format 2D.
2. Discussion
Two options were discussed for DCI signaling of PQI indication in RAN1#70bis meeting. In one approach, two new DCI bits were proposed to indicate one of the four RRC signaled states without any restriction. Another approach is to jointly encode one new DCI bit and nSCID [1] to save the DCI overhead. Both signaling overhead and scheduling restriction on DMRS caused by reusing nSCID should be considered for comparison.
In TM10, nSCID is used to implicitly select VCID from two higher layer configured candidates for DMRS. In most scenarios, the DMRS VCID is decided by eNB according to the UE multiplexing case to reduce interference. For example, as shown in Figure 1, for a cell-edge UE with dynamically selected transmission cell(s), nSCID is likely to be used for dynamic selection between different Cell IDs. When UE1 is multiplexed with UE2 in RRH Cell (e.g. a Rel-10 UE with N_Cell_ID=Cell_ID1), Cell_ID1 should be selected for UE1 using the corresponding nSCID to ensure DMRS orthogonality, no matter which cell is the current PDSCH transmission cell (left figure) for UE1. Similarly, Cell_ID2 should be used for UE1 when it is multiplexed with UE3 in the Macro cell whose DMRS VCID = Cell_ID2 (right figure). If the nSCID as well as DMRS VCID is tied to a transmission point without considering UE multiplexing in the same DMRS REs, the scheduling flexibility of CoMP transmission (e.g. inter-cell MU-MIMO) will be greatly degraded. The benefits of introducing UE-specific DMRS VCID (e.g. to reducing inter-cell interference) will also be lost. Furthermore, since nSCID is fixed to 0 for PDSCH transmission with more than 2 layers, it cannot be used for PQI indication in such a case. Hence, comparing to reusing nSCID, using two new DCI bits, which can provide full flexibility and add only one more bit of signaling overhead, is more attractive.
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Figure 1 Different multiplexing cases for UEs operated with DPS/JT
Proposal 1: Additional two bits are introduced in DCI format 2D for dynamic signaling of PDSCH RE mapping and quasi-colocation assumption.

In [2], quasi-colocation behaviour is discussed for a UE configured in TM10, and configurable behaviour between behaviour A and B is proposed. If both behaviours are supported in TM10, for a UE configured with behaviour A, the PQI indication as signaled in DCI format 2D is not useful for QCL assumption, and may even lead to ambiguous QCL behaviour. For clearer UE behaviour, activating/deactivating of the QCL information derived from PQI indication should be allowed. 
Proposal 2: If QCL behaviour A is configured for PDSCH scheduled by a DCI format 2D, the UE shall follow behaviour A, and shall not follow the QCL behavior indicated by the DCI format 2D.
3. Conclusions

In this contribution, we analyze the two different opinions on dynamic indication of PDSCH RE mapping and QCL assumption, with the following proposals:

Proposal: Additional two bits are introduced in DCI format 2D for dynamic signaling of PDSCH RE mapping and quasi-colocation assumption.
Furthermore, if QCL behaviour A and B are both supported for format 2D, then we have the following proposal:

Proposal: If QCL behaviour A is configured for PDSCH scheduled by a DCI format 2D, the UE shall follow behaviour A, and shall not follow the QCL behavior indicated by the DCI format 2D.
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