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Introduction
In the RAN1#89, significant progress has been achieved in enhancements for QCL assumption for DM-RS and PDSCH RE mapping [1]. According to following agreements, a new QCL type is introduced: 

· 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

Meanwhile, for PDSCH RE mapping, the association between PDSCH layers and CW is defined as: 

· 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

In this contribution, details on remaining issues w.r.t QCL assumptions and PDSCH RE mappings in the aspects of QCL assumptions and PDSCH RE mapping are discussed. 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion on enhancements to PQI and PDSCH RE Mapping
As mentioned in section 1, the enhancement, in which more RS resources are introduced in each PQI status, is agreed. It can be easily found that the NCJT within coordinate set can be well supported with compatibility with single TP transmission scheme. So, there is no need to support the additional scheme with more than 2 PQI bits.
Proposal 1: The additional enhancement with more than 2 PQI bits is not supported.
For the data transmission from two TPs shown in Figure 1, different MIMO-layers expected from different TPs. Similar as MIMO transmission in case of single TP, CRS interference is experienced for the MIMO layer from different TRP.  UE can use CRS IC to cancel the interference this case. Moreover, considered the efficiency of resource utilization, there is no need to perform rate matching around the CRS RE positions from multiple TPs. 
[bookmark: _GoBack]Proposal 2: Rate matching of PDSCH around two sets of PDSCH RE parameters in PDSCH-RE-MappingQCL is not supported.
Enhancements on QCL for TM9
Based on the agreements in RAN1#89 meeting, for TM10, a new type of QCL is introduced to allow implicit indication of QCL assumption of DM-RS ports according to CW-to-layer mapping and CW allocation for each TP, e.g., all DMRS ports associated with the same codeword are QCL-ed w.r.t all parameters. Moreover, one more NZP-CSI-RS index field in each PQI parameter set in RRC configuration is agreed to added in each PQI status.
However, in case of TM9, since there is no PQI field in existing DCI 2C, multiple QCL assumptions between DM-RS and CSI-RS can be configured according to the pre-allocated CSI-RS resource for each CW.  For example, if K = 2 class B CSI-RS resource is used in TM9, it can simply assume that the first one is allocated to  CW1, and the second CSI-RS is allocated to CW2. Moreover, in order to distinguish the transmission between single and multiple TRP transmission in FeCoMP mode, one additional bit can be introduced in DCI filed for further indication so that it can fall back to the single TRP case that two CWs are assumed to be QCLed. 

Proposal 3:  Introduce two QCL assumptions by configuring K=2 Class B CSI-RS resources to support NCJT in TM9. Partial QCL assumptions can be considered between these 2 CSI-RS resources. CSI-RS to CW association can be pre-defined.   One additional bit can be introduced in DCI filed for further indication so that it can fall back to the single TRP case that two CWs are assumed to be QCLed.

Conclusion 
In this contribution, potential enhancements to control signalling are discussed with corresponding changes on the current specification. The proposals are summarized as follows:

Proposal 1: The additional enhancement with more than 2 PQI bits is not supported.
Proposal 2: Rate matching of PDSCH around two sets of PDSCH RE parameters in PDSCH-RE-MappingQCL is not supported.
Proposal 3:  Introduce two QCL assumptions by configuring K=2 Class B CSI-RS resources to support NCJT in TM9. Partial QCL assumptions can be considered between these 2 CSI-RS resources. CSI-RS to CW association can be pre-defined. One additional bit can be introduced in DCI filed for further indication so that it can fall back to the single TRP case that two CWs are assumed to be QCLed.
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