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1 Introduction

In RAN1 #88bis meeting, the following agreements were achieved for QCL and PDSCH RE mapping:

· 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
In this contribution, we discuss remaining details on QCL and PDSCH RE mapping for non-coherent JT.

2 Discussion
It has been agreed that a new QCL type that introduces two sets of QCL and PDSCH RE mapping parameters is supported for TM10 in RAN1 #89 meeting. And 2-bit PQI field is supported in DCI format 2D for QCL indication. It was also agreed that dynamic switching between NCJT and single point transmission is supported. 

For QCL type configuration, the existing RRC parameter ‘qcl-Operation’ could be used. Under the configuration of new QCL type, the high layer parameter ‘PDSCH-RE-MappingQCL’ contains two sets of the following parameters and each set corresponding to one CW.
-
crs-PortsCount-r11. 
-
crs-FreqShift-r11. 
-
mbsfn-SubframeConfigList-r11.
-
csi-RS-ConfigZPId-r11.
-
pdsch-Start-r11.
-
qcl-CSI-RS-ConfigNZPId-r11. 
-
zeroTxPowerCSI-RS2-r12 if the UE is configured with higher layer parameter eMIMO-Type for TDD serving cell.
Otherwise (QCL type A or type B is configured), the high layer parameter ‘PDSCH-RE-MappingQCL’ should contain only one set as legacy configuration.  

For the agreed 2-bit PQI in DCI format 2D, it can remain the same as legacy LTE dose, which is shown in Table 1. When a UE is configured as the new QCL type, in order to support dynamic switching between NCJT and single point transmission, at least two states of PQI should be configured as single QCL assumptions to support single point transmission and provide the possibility of choosing two different TPs (for the case of DPS/DPB). If three states of PQI are configured for single QCL assumption, it could affect the possibility of NCJT for choosing other TPs. Furthermore, for single QCL assumption, two sets of parameters in ‘PDSCH-RE-MappingQCL’ should be configured as exactly the same with each other for both QCL and PDSCH RE mapping purpose. 
For example, as shown in Table 1, PQI states ‘00’, ‘01’ can be configured as single QCL assumptions (i.e., two sets of parameters in ‘PDSCH-RE-MappingQCL’ are configured as the same) to support single point transmission and the rest of PQI states are configured as two QCL assumptions (i.e., two sets of parameters in ‘PDSCH-RE-MappingQCL’ are configured as different with each other) to support NCJT.
Table 1 PQI in DCI format 2D

	Value of 'PDSCH RE Mapping and Quasi-Co-Location Indicator' field
	Description

	'00'
	Parameter set 1 configured by higher layers

	'01'
	Parameter set 2 configured by higher layers

	'10'
	Parameter set 3 configured by higher layers

	'11'
	Parameter set 4 configured by higher layers


According to above discussions, we have the following proposals:
Proposal 1: When the new QCL Type is configured, two PQI states should be configured to support single point transmission.

Proposal 2: Two sets of parameters in ‘PDSCH-RE-MappingQCL’ corresponding to single point transmission PQI states should be configured exactly as the same with each other.
3 Conclusions
In this contribution, we discuss the remaining details on QCL assumptions and PDSCH RE mapping. In order to support dynamic switching between NCJT and single point transmission, we have the following proposals:
Proposal 1: When the new QCL Type is configured, two PQI states should be configured to support single point transmission.

Proposal 2: Two sets of parameters in ‘PDSCH-RE-MappingQCL’ corresponding to single point transmission PQI states should be configured exactly as the same with each other.
