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1 Introduction
In RAN1#89 meeting the following agreements were made on QCL assumption for DM-RS antenna ports and PDSCH RE mapping to support NC-JT operation [1].
	Agreements:
· Introduce  new QCL type with new QCL assumption for DM-RS antenna port groups

· New QCL type is configured by RRC

· New QCL type has the same QCL assumption as QCL type B except for DM-RS antenna ports

· Regardless of the initial PDSCH transmission or retransmission 

· UE should assume that all DM-RS antenna ports associated with each CW are co-located wrt to all parameters

· UE should not assume that DM-RS antenna ports associated with different CWs are co-located wrt to all parameters, unless indicated 

· UE is informed regarding QCL assumptions between DM-RS antenna ports and CSI-RS resource

· Note: Dynamic switching between NC-JT and single point transmission is supported
· New QCL type configuration
· The existing PDSCH-RE-MappingQCL is extended by allowing configuration of the 2nd set of following parameters
· CRS port number
· CRS shift

· MBSFN configuration 

· ID of ZP CSI-RS ID

· ID NZP CSI-RS for QCL 

· UE should assume the same PDSCH start for the 1st and 2nd sets
· The number of bits for PDSCH-RE-MappingQCL indication in DCI format 2D is 2 bits (same as in Rel-14)
· FFS support of more than 2 bits
Agreements:
· Support QCL assumption for DM-RS antenna ports as follow:
· Two CWs

· 1st CW: DM-RS antenna port (s) associated with 1st CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL
· 2nd CW: DM-RS antenna port(s) associated with 2nd CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 2nd set of parameters in PDSCH-RE-Mapping QCL
· One CW

· All DM-RS antenna ports are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL
Agreements:
· PDSCH RE mapping for new QCL type 
· Two CWs

· 1st CW: PDSCH layers associated with 1st CW follows PDSCH RE mapping according to the 1st set of parameters in PDSCH-RE-MappingQCL
· 2nd CW: PDSCH layers associated with 2nd CW follows PDSCH RE mapping according to the 2nd set of parameters in PDSCH-RE-MappingQCL
· One CW

· PDSCH layers associated with CW follows PDSCH RE mapping according to the 1st set of parameters in PDSCH-RE-MappingQCL
· FFS whether to support PDSCH RE mapping around two sets of PDSCH RE parameters in PDSCH-RE-MappingQCL
Agreements:
· Fully overlapping RA from different CWs is supported
· FFS additional support of non overlapping RA from different CWs taking into account the following issues:
· Performance of non overlapping RA comparing to the existing CoMP schemes
· DCI payload


In this contribution we provide our views on the remaining details on QCL and PDSCH RE mapping.
2 Discussion 
Remaining details on QCL

In Rel-13 the maximum number of CSI-RS resources that can be configured to the UE is equal to three. For Rel-15 NC-JT, it is desirable to keep the maximum number of CSI-RS resources same as in Rel-13 to maintain the same UE complexity wrt to memory requirements to store the channel measurements at the UE. Under three CSI-RS resource constraint, the maximum number of TPs that can be involved in the NC-JT operation for the UE is limited to three. In this case, four states of PDSCH-RE-MappingQCL agreed in RAN1#89 is sufficient to cover three possible cases of NC-JT transmission form two TPs plus one transmission case from a single TP (see Figure 1). Support of such transmission combinations seems sufficient to harvest most of the performance gains offered by NC-JT, therefore, further increasing the number of PDSCH-RE-MappingQCL sets to more than 4 is not needed.
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Figure: 1 Illustration of possible NC-JT transmission cases for three coordinating TPs supported by using four PDSCH-RE-MappingQCL sets

Proposal:

· The maximum number of PDSCH-RE-MappingQCL sets is limited to four, i.e. same as in Rel-11
Remaining details on PDSCH RE mapping 

In Rel-11, PDSCH starting position depends whether current subframe is MBSFN or non-MBSFN. 
	· if the PDSCH is assigned by or semi-persistently scheduled by a PDCCH/EPDCCH with DCI format 2D,

…
· if the subframe on which PDSCH is received is indicated by the higher layer parameter mbsfn-SubframeConfigList-r11 determined from the DCI (according to clause 7.1.9) for the serving cell on which PDSCH is received, or if the PDSCH is received on subframe 1 or 6 for frame structure type 2,

·  
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In case the current subframe is non-MBSFN subframe, the PDSCH starting symbol is directly obtained from the value lDataStart provided by DCI Format 2D. For MBSFN subframe, the indicated by DCI Format 2D value lDataStart is converted to the actual PDSCH starting symbol according to min(2, lDataStart). 
It should be noted that for NC-JT operation, MBSFN subframe and non MBSFN subframe configuration on a given DL subframe could be different for two PDSCH-RE-MappingQCL sets. Therefore, per RAN1#89 agreement some rule is required to achieve the same PDSCH starting symbol for both sets of PDSCH-RE-MappingQCL. In particular, if current subframe corresponds to MBSFN subframe in at least one of PDSCH-RE-MappingQCL sets, PDSCH starting symbol determination should follow MBSFN subframe rule, otherwise PDSCH starting symbol is determined according to the non MBSFN subframe rule. 
Proposal:

· If a given subframe is MBSFN subframe in at least one PDSCH-RE-MappingQCL sets, the PDSCH starting symbol is determined according to the min (2, PDSCH-Start) for both sets, otherwise PDSCH starting symbol is equal to PDSCH-Start.
Another issue of PDSCH RE mapping, is support of PDSCH RE mapping around two CRS sets of PDSCH-RE-MappingQCL. It should be noted that PDSCH RE mapping according to this approach is not desirable due to the following reasons:
· Reduced spectral efficient transmission of PDSCH due to additional overhead form CRS
· Mismatched interference measurements for non TM10 UEs for CSI and demodulation 

In particular the current TBS tables for LTE were designed assuming CRS transmission mode with specific overhead from the reference signals. Due to use of DM-RS antenna ports in TM10, the reference signal overhead becomes increased with coding rates above the target. Introducing additional overhead, due to support of PDSCH RE mapping around second CRS set, would further reduce the amount of the available REs for PDSCH transmission and, as the result, to the further increased coding rates that could make most of the MCS not suitable or inefficient for the PDSCH transmission. 
Another issue of PDSCH RE mapping around two sets of CRS is interference measurement mismatch for CQI calculation. In particular, for non-TM10 UEs the interference measurements for CQI report is performed using serving cell CRS. If PDSCH RE mapping for TM10 UEs is always performed around two set of CRS REs of two cells, the estimated interference from CRS by the non-TM10 UEs may not be able to capture interference from the PDSCH transmission of the both cells. As the result the reported CQI values by the non-TM10 UEs will be over-optimistic and not matching actual interference on PDSCH. 
Considering drawbacks described above, such approach of supporting PDSCH RE mapping for NC-JT operation should not be considered.

 Proposal:

· PDSCH RE mapping around two CRS sets is not supported for NC-JT
Summary
In this contribution we provide our view regarding remaining details of QCL assumption for DM-RS antenna ports and PDSCH RE mapping. The following proposals were made:
· The maximum number of PDSCH-RE-MappingQCL sets is limited to four, i.e. same as in Rel-11

· If a given subframe is MBSFN subframe in at least one PDSCH-RE-MappingQCL set, the PDSCH starting symbol is determined according to the min (2, PDSCH-Start) for both sets, otherwise PDSCH starting symbol is equal to PDSCH-Start.
· PDSCH RE mapping around two CRS sets is not supported for NC-JT
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