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Introduction
In RAN1#89, a new QCL type was defined supporting NC-JT operation, which was captured in the following agreements:
Agreements:
· Introduce  new QCL type with new QCL assumption for DM-RS antenna port groups
· [bookmark: _GoBack]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

While extensive agreements have already been made, a few details remain as FFS, namely if more than 2 bits shall be supported for PQI field and if PDSCH RE mapping around both TRPs CRSs should be supported. In this contribution, we present our view on these issues.
[bookmark: _Ref178064866]Discussion
With the agreed framework for the new QCL type using the re-using 2 bit PQI field, dynamic switching between DPS and NC-JT between 2-4 TRPs can be supported, depending on what configuration is used.
For instance, the following PQI hypotheses could be configured via RRC:
· PQI 00: CW1: TRP A CW2: TRP A
· PQI 01: CW1: TRP B CW2: TRP B
· PQI 10: CW1: TRP A CW2: TRP B
· PQI 11: CW1: TRP B CW2: TRP A
This configuration supports DPS between TRP A and TRP B as well as NC-JT between the two. This configuration could be appropriate if the UE has a strong channel to two dominant TRPs. As the second CW always has more (or equally many) layers than the first CW according to the LTE CW-to-layer mapping, it could be beneficial to swap the “TRP to CW” mapping in the PQI parameter definition in order to achieve more scheduling flexibility. Thus, we observe that:
[bookmark: _Toc481768862][bookmark: _Toc490209717]Different TRP to CW mappings can be RRC configured in PQI parameter definition to support flexible rank allocation between TRPs. Thus, no CW-swap bit in DCI is needed
Thus, we propose:
[bookmark: _Toc481768864][bookmark: _Toc490209713]Additional CW swap bit in DCI is not supported
Another possible configuration is:
· PQI 00: CW1: TRP A CW2: TRP A
· PQI 01: CW1: TRP B CW2: TRP A
· PQI 10: CW1: TRP C CW2: TRP A
· PQI 11: CW1: TRP D CW2: TRP A
This option would be appropriate if a UE is served by a dominant TRP, but has a sufficiently strong channel to several other TRPs. Note that in order to support retransmissions from TRP B-D in this case, they have to be mapped to the first set of parameters in a PDSCH-RE-MappingQCL state, which implies that TRP A will always have more layers. However, this restriction is not expected to have any significant performance impact

Based on this discussion, we can observe that:

[bookmark: _Toc481768863][bookmark: _Toc490209718]Sufficient flexibility can be achieved with 2 bit PQI field 
Adding additional bits to DCI should not be done lightly and should be motivated by serious performance benefit. It is not clear to us that the additional flexibility is needed. 
[bookmark: _Toc490209714]No additional PQI bits are added in DCI
Regarding the second FFS point, we believe that rate matching PDSCH layers around both sets of PDSCH RE mapping parameters could significantly reduce performance as the PDSCH transmission becomes less spectrally efficient. Furthermore, the UE may be equipped with advanced receiver supporting CRS-IC so that CRS to PDSCH interference from other TRP can be cancelled. Alternatively, colliding CRS can be configured by the network so that the PDSCH RE mapping for both layer groups are similar. 

[bookmark: _Toc490209715]Do not support PDSCH RE mapping around two sets of PDSCH RE parameters in PDSCH-RE-MappingQCL


Conclusion
In this contribution, we have discussed remaining details for QCL assumptions and PDSCH RE mapping for NC-JT and made the following observations.
Observation 1	Different TRP to CW mappings can be RRC configured in PQI parameter definition to support flexible rank allocation between TRPs. Thus, no CW-swap bit in DCI is needed
Observation 2	Sufficient flexibility can be achieved with 2 bit PQI field

Based on these observations, we have proposed the following:
Proposal 1	Additional CW swap bit in DCI is not supported
Proposal 2	No additional PQI bits are added in DCI
Proposal 3	Do not support PDSCH RE mapping around two sets of PDSCH RE parameters in PDSCH-RE-MappingQCL




