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Discussion and decision
1 Introduction

In RAN1#89, agreement of QCL assumptions for TM10 has been reached as follows.

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
Moreover, the following agreement has been achieved to further study TM9 NCJT support in [1].
Agreements:
· NC-JT is supported at least for TM10 

· FFS on applicability of subset of enhancements on TM9

This contribution considers the required enhancement to support TM9 NCJT in FeCoMP. 
2 Discussions 
2.1 CSI enhancement
Simplicity should be prioritized when supporting TM9. It has been shown in [2] that most of the NCJT gain can be harvested with 2 Tx CSI-RS ports per TP. In this regard, the 4-port CSI-RS can be configured by means of a single CSI-RS resource.
Proposal 1: Configuring 2 Tx CSI-RS ports per TP should be a baseline to support TM9. 
2.2 QCL enhancement
When UE is configured with 4-port CSI-RS by means of a single CSI-RS resource, UE shall assume that the first two ports are QCL’ed with each other and the second two ports are QCL’ed with each other; but UE shall not assume that the first two ports and the second two ports are QCL’ed. In order to configure such QCL assumption, UE may be configured to receive a QCL state indicator in the DCI (e.g., DCI format 2C) and such indicator comprises a “zero” state and a “one” state. For example, it can indicate whether the first group of CSI-RS ports is QCLed with CW0 (state zero) or CW1 (state one). This QCL state indicator may be explicitly indicated by one additional bit. Alternatively, it may be indicated by an NDI of a disabled TB. 

Proposal 2: A QCL state indicator is needed to configure QCL in TM9. It can be explicitly indicated using one additional bit or, alternatively, it may be indicated by an NDI of a disabled TB. 

A new QCL type also needs to be defined for TM9, e.g., “QCL type D”. This new QCL type can be configured by RRC and has the same QCL assumption as QCL type B except for DM-RS antenna ports. 
Proposal 3: A new QCL type with new QCL assumption for DM-RS antenna port groups should be configured for TM9

· 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 ports of the configured CSI-RS resource

3 Conclusions
In this contribution, support of TM9 is discussed. It can be summarized as below:
Proposal 1: Configuring 2 Tx CSI-RS ports per TP should be a baseline to support TM9. 
Proposal 2: A QCL state indicator is needed to configure QCL in TM9. It can be explicitly indicated using one additional bit or, alternatively, it may be indicated by an NDI of a disabled TB. 

Proposal 3: A new QCL type with new QCL assumption for DM-RS antenna port groups should be configured for TM9

· 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 ports of the configured CSI-RS resource
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