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1. Introduction
In 3GPP RAN#70-bis meeting, the CoMP DL control signaling issues were discussed. For the RRC part related to each state indicated by DCI format, the agreement is as follows:
- Default values are suggested in case RAN2 decides to specify default values. 

▪ 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 format itself, the following agreement is achieved:
- 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”

In this contribution, we discuss the remaining issues of the DCI format 2D to dynamically indicate the PDSCH RE mapping and quasi-co-location. The discussion is mainly focusing on the FFS of PDSCH starting position and the new bits in DCI format 2D.
2. PDSCH starting symbol for PDSCH RE mapping
As agreed in the previous meeting, for the PDSCH starting symbol, It can be configured by one value N, PCFICH of serving cell in case of non-cross-scheduling or higher-layer configured value in case of cross-carrier scheduling. Regarding N, the value has two alternatives.

Alt. 1: N can be 0, 1, 2, 3, 4 (only for system BW of <=10PRBs)
Alt. 2: N can be 1, 2, 3, 4 (only for system BW of <=10PRBs) and a reserved value.
For these two alternatives, we think Alt. 2 is reasonable. As we know, in the discussion of the number of CRS port, the common understanding is achieved in the on line discussion that new carrier type will not be taken into account for these issues. So the only reason for N=0 is when E-PDCCH is employed for DL and UL grant. 
However, there are a lot of limitations for N=0 with E-PDCCH subframes:

1) E-PDCCH can only exist in some configured subframes.

2) Even in E-PDCCH subframe, because there is only USS in EPDCCH, N can not be 0 when there is CSS in PDCCH region.
3) Even in E-PDCCH subframe, if there is PHICH, N also can not be 0.     
Considering the above three limitations, the possibility that N can be 0 is quite low.  There are a lot of restrictions when N=0 is configured. So we have the following proposal.
Proposal 1: 

For PDSCH starting symbol: the value of N can be 1,2,3,4 (only for system BW of <=10PRBs) and a reserved value. 
The other issue about the PDSCH start symbols is that when the starting symbol is earlier than the end of the PDCCH in the serving cell, whether some handling is needed or not. We think that, in this case, the UE know that for some OFDM symbols, there is the interference from the PDCCH of the serving cell. How to handle this can be left for UE implementation issue. 
Proposal 2: 

For PDSCH starting symbol: left for UE implementation for an indicated starting symbol earlier than the end of the PDCCH in the serving cell. 
3. DCI Format 2D
For the DCI Format 2D, there are two alternatives.

Alt. 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.

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

In Alt. 1, as mentioned [3] with the following table, each DCI state to indicate each ‘PDSCH RE mapping and quasi-co-location parameter set’ is associated with one nSCID value. It could mean that all the UEs (which receive signals from the same TP) must have the same nSCID associated with the same ‘PDSCH RE mapping and quasi-co-location parameter set’. It could cause that some DM-RS multiplexing cases for MU MIMO is not supported and/or the allocation of nSCID for DM-RS is restricted.
For example, as shown in Figure 1, UE 1 and UE 2 (further including UE 3) are MU-MIMO UEs, and the MU-MIMO UEs may follow the same ‘PDSCH RE mapping and quasi-co-location parameter set’ for receiving signal from TP A. In this case, MU-MIMO with ‘total rank 3 or 4’ is not possible while it could be supported in Rel-10. To support MU-MIMO with ‘total rank 3 or 4’ among the UEs (each UE has rank 1 or 2) in Rel-10, at least one UE should have different nSCID. However, if Alt. 1 is adopted, the MU-MIMO UEs having the same ‘PDSCH RE mapping and quasi-co-location parameter set’ should have the same nSCID, it is impossible to support MU-MIMO with ‘total rank 3 or 4’.
Furthermore, if we consider the MU-MIMO (especially with legacy UE), Alt. 1 could cause restriction on allocation of nSCID and/or scheduling complexity to assign nSCID for DM-RS with consideration of pre-defined nSCID value for each TP. Because, all MU-MIMO UEs (which receive signals from the same TP) should have the same nSCID associated with the same ‘PDSCH RE mapping and quasi-co-location parameter set’
Table 1: DCI states for Alt. 1
	New DCI bit (PQI)
	nSCID
	Selection of PDSCH RE mapping and quasi-co-location parameter set

	0
	0
	PDSCH RE mapping and quasi-co-location parameter set 0 configured by higher layers 

	
	1
	PDSCH RE mapping and quasi-co-location parameter set 2 configured by higher layers 

	1
	0
	PDSCH RE mapping and quasi-co-location parameter set 1 configured by higher layers

	
	1
	PDSCH RE mapping and quasi-co-location parameter set 3 configured by higher layers


Figure 1: Example of MU-MIMO for Alt. 1
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Therefore, we think that Alt. 2 is more reasonable if we consider some drawbacks in Alt. 1, e.g., MU-MIMO with ‘total rank 3 or 4’ is not supported and/or the allocation of nSCID for DM-RS is restricted.

Proposal 3: 

For DCI format 2D, 2 new DCI bits PQI are added to the contents of DCI format 2C to form it for TM10.
  - MU-MIMO with ‘total rank 3 or 4’ could not be supported if only a new DCI bit is added together with nSCID.
4. Conclusion
In this contribution, we discuss the remaining issues of the DCI format 2D to dynamically indicate the PDSCH RE mapping and quasi-co-location, especially on the indication of PDSCH starting position and the new bits in DCI format 2D. Our proposals are:
Proposal 1: 

For PDSCH starting symbol: the value of N can be 1,2,3,4 (only for system BW of <=10PRBs) and a reserved value. 
Proposal 2: 

For PDSCH starting symbol: left for UE implementation for an indicated starting symbol earlier than the end of the PDCCH in the serving cell. 

Proposal 3: 

For DCI format 2D, 2 new DCI bits PQI are added to the contents of DCI format 2C to form it for TM10.
- MU-MIMO with ‘total rank 3 or 4’ could not be supported if only a new DCI bit is added together with nSCID.
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