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In RAN1 #89 meeting, the following agreements were achieved and captured in TS 36.213[1]:
· 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
In this contribution, we discuss the issues on QCL Type C for feCoMP and a corresponding text proposal is also provided.  
[bookmark: _Ref129681832]Discussion
Correction on QCL Type C for FD-MIMO
For FD-MIMO features, the higher layer parameter ‘qcl-CRS-Info-r11’ is configured per CSI-RS resource for QCL type B and the UE is not expected to receive beamformed CSI-RS resource configurations of one CSI process that have different values of the ‘qcl-CRS-Info-r11’. Such restrictions guarantee that multiple beamformed CSI-RSs are transmitted from one transmission point, as shown in Figure 1.   
[image: ]
[bookmark: _GoBack]Figure 1 ‘qcl-CRS-Info-r11’ configuration for FD-MIMO
For feCoMP non-coherent JT with QCL Type C, since different MIMO layers are transmitted from different transmission points, as shown in Figure 2, QCL Type C should not be limited to the above ‘qcl-CRS-Info-r11’ related restriction. Otherwise, feCoMP could not be supported. 
[image: ]
Figure 2 ‘qcl-CRS-Info-r11’ configuration for feCoMP non-coherent JT
Observation 1: For feCoMP with QCL Type C, different values of the ‘qcl-CRS-Info-r11’ can be configured with different beamformed CSI-RS resources in one CSI process.
However, in TS 36.213[1], it was captured that UE is not expected to receive beamformed CSI-RS resource configurations of one CSI process that have different values of the ‘qcl-CRS-Info-r11’ for QCL Type C. Therefore, the above ‘qcl-CRS-Info-r11’ related restriction should be deleted for QCL Type C and different values of the ‘qcl-CRS-Info-r11’ can be configured with different beamformed CSI-RS resources in one CSI process. Detailed text proposals can be seen in Appendix A.
Proposal 1: Remove ‘qcl-CRS-Info-r11’ related restriction for ‘QCL Type C ’ in TS 36.213.
Correction on QCL Type C
According to the agreements, QCL type C is introduced for feCoMP with two parameter sets corresponding to codeword 0 and codeword 1 respectively. Once QCL type C is configured for a UE, there must be two parameter sets configured by high layers. Therefore, ‘(if any)’ in Table 7.1.9-1A in TS 36.213[1] for the second parameter set seems unnecessary and can be removed.
Proposal 2: Remove ‘(if any)’ in Table 7.1.9-1A in TS 36.213.
Conclusions
In this contribution, we discuss some corrections on QCL Type C for feCoMP and have the following proposals:
Observation 1: For feCoMP with QCL Type C, different values of the ‘qcl-CRS-Info-r11’ can be configured with different beamformed CSI-RS resources in one CSI process.
Proposal 1: Remove ‘qcl-CRS-Info-r11’ related restriction for ‘QCL Type C ’ in TS 36.213.
Proposal 2: Remove ‘(if any)’ in Table 7.1.9-1A in TS 36.213.
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Appendix A. Text proposals on QCL Type C for FeCoMP

<Unchanged sections omitted in TS 36.213>
<Start of first changed section in TS 36.213>
[bookmark: _Toc415085468]7.1.9	PDSCH resource mapping parameters
A UE configured in transmission mode 10 for a given serving cell can be configured with up to 4 parameter sets by higher layer signaling to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 2D intended for the UE and the given serving cell. The UE shall use the parameter set according to the value of the 'PDSCH RE Mapping and Quasi-Co-Location indicator' field (mapping defined in Table 7.1.9-1 for Type B and defined in Table 7.9.1-1A for Type C quasi co-location) in the detected PDCCH/EPDCCH with DCI format 2D for determining the RE mapping (defined in Subclause 6.4 of [3]), and for determining antenna port quasi co-location (defined in Subclause 7.1.10) for PDSCH if the UE is configured with Type B quasi co-location type (defined in Subclause 7.1.10) or for each PDSCH codeword if the UE is configured with Type C quasi co-location (defined in Subclause 7.1.10). 

or PDSCH without a corresponding PDCCH/EPDCCH, the UE shall use the parameter set indicated in the PDCCH/EPDCCH with DCI format 2D corresponding to the associated SPS activation for determining the RE mapping (defined in Subclause 6.4 of [3]) and antenna port quasi co-location (defined in Subclause 7.1.10) for PDSCH if the UE is configured with Type B quasi co-location and for each PDSCH codeword if the UE is configured with Type C quasi co-location.

Table 7.1.9-1: PDSCH RE Mapping and Quasi-Co-Location Indicator field in DCI format 2D for Type B quasi co-location
	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




Table 7.1.9-1A: PDSCH RE Mapping and Quasi-Co-Location Indicator field in DCI format 2D for Type C quasi co-location
	Value of 'PDSCH RE Mapping and Quasi-Co-Location Indicator' field
	Description

	'00'
	Parameter set 1 configured by higher layers for codeword 1 and Parameter set 2 configured by higher layers for codeword 2 (if any)

	'01'
	Parameter set 3 configured by higher layers for codeword 1 and Parameter set 4 configured by higher layers for codeword 2 (if any)

	'10'
	Parameter set 5 configured by higher layers for codeword 1 and Parameter set 6 configured by higher layers for codeword 2 (if any)

	'11'
	Parameter set 7 configured by higher layers for codeword 1 and Parameter set 8 configured by higher layers for codeword 2 (if any)



The following parameters for determining PDSCH RE mapping and PDSCH antenna port quasi co-location are configured via higher layer signaling for each parameter set for Type B quasi co-location and parameter set 1,3,5,7 for Type C quasi co-location:
-	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.
The following parameters for determining PDSCH RE mapping and PDSCH antenna port quasi co-location are configured via higher layer signaling for parameter set 2,4,6,8 for Type C quasi co-location
-	crs-PortsCount2-r15. 
-	crs-FreqShift2-r15. 
-	mbsfn-SubframeConfigList2-r15.
-	csi-RS-ConfigZPId2-r15.
-	pdsch-Start2-r15.
-	qcl-CSI-RS-ConfigNZPId2-r15. 
-	zeroTxPowerCSI-RS22-r15 if the UE is configured with higher layer parameter eMIMO-Type for TDD serving cell.

<Unchanged sections omitted in TS 36.213>

[bookmark: _Toc415085475]7.2.5	Channel-State Information – Reference Signal (CSI-RS) definition
For a serving cell and UE configured in transmission mode 9 and not configured with higher layer parameter eMIMO-Type and eMIMO-Type2, the UE can be configured with one CSI-RS resource configuration. 
For a serving cell and UE configured in transmission mode 9 and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', the UE can be configured with one CSI-RS resource configuration. 
For a serving cell and UE configured in transmission mode 9 and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', the UE can be configured with one or more CSI-RS resource configuration(s). 
For a serving cell and UE configured in transmission mode 9 and configured with higher layer parameter eMIMO-Type2, and eMIMO-Type2 is set to 'CLASS B', the UE can be configured with one CSI-RS resource configuration. 
For a serving cell and UE configured in transmission mode 10, the UE can be configured with one or more CSI-RS resource configuration(s). 
The following parameters for which the UE shall assume non-zero transmission power for CSI-RS are configured via higher layer signaling for each CSI-RS resource configuration:
-	CSI-RS resource configuration identity, if the UE is configured in transmission mode 9 and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the UE is configured with more than one CSI-RS resource configurations, or if the UE is configured in transmission mode 10,
-	Number of CSI-RS ports. The allowable values and port mapping are given in Subclause 6.10.5 of [3].
-	CSI RS Configuration (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3])
-	CSI RS subframe configuration [image: ] except for aperiodic CSI-RS resource configuration. The allowable values are given in Subclause 6.10.5.3 of [3].
-	UE assumption on reference PDSCH transmitted power for CSI feedback [image: ], if the UE is configured in transmission mode 9. 
-	UE assumption on reference PDSCH transmitted power for CSI feedback [image: ] for each CSI process, if the UE is configured in transmission mode 10. If CSI subframe sets [image: ] and [image: ] are configured by higher layers for a CSI process,[image: ] is configured for each CSI subframe set of the CSI process.
-	Pseudo-random sequence generator parameter, [image: ]. The allowable values are given in [11]. 
-	CDM type parameter, if the UE is configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A' for a CSI process. The allowable values are given in Subclause 6.10.5.2 of [3]. 
-	frequencyDensity, if the UE is configured with higher layer parameter eMIMO-Type or eMIMO-Type2 for a CSI process. The allowable values are given in Subclause 6.10.5.2 of [3].
-	transmissionComb, if the UE is configured with higher layer parameter eMIMO-Type or eMIMO-Type2 for a CSI process. The allowable values are given in Subclause 6.10.5.2 of [3].
-	Higher layer parameter qcl-CRS-Info-r11 for quasi co-location type B or type C UE assumption of CRS antenna ports and CSI-RS antenna ports with the following parameters, if the UE is configured in transmission mode 10:
-	qcl-ScramblingIdentity-r11. 
-	crs-PortsCount-r11. 
-	mbsfn-SubframeConfigList-r11.
 [image: ]is the assumed ratio of PDSCH EPRE to CSI-RS EPRE when UE derives CSI feedback and takes values in the range of [-8, 15] dB with 1 dB step size, where the PDSCH EPRE corresponds to the symbols for which the ratio of the PDSCH EPRE to the cell-specific RS EPRE is denoted by [image: ], as specified in Table 5.2-2 and Table 5.2-3.

A UE should not expect the configuration of CSI-RS and PMCH in the same subframe of a serving cell. 

For frame structure type 2 serving cell and 4 CRS ports, the UE is not expected to receive a CSI RS Configuration index (see Table 6.10.5.2-1 and Table 6.10.5.2-2 in [3]) belonging to the set [20-31] for the normal CP case or the set [16-27] for the extended CP case. 
A UE may assume the CSI-RS antenna ports of a CSI-RS resource configuration are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.
A UE configured in transmission mode 10 and with quasi co-location type B or type C, may assume the antenna ports 0 – 3 associated with qcl-CRS-Info-r11 corresponding to a CSI-RS resource configuration and antenna ports 15 – 46 corresponding to the CSI-RS resource configuration are quasi co-located (as defined in [3]) with respect to Doppler shift, and Doppler spread.
A UE configured in transmission mode 10, and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS B', and the number of configured CSI-RS resources is more than one for a CSI process, and with quasi co-location type B or type C, is not expected to receive CSI-RS resource configurations for the CSI process that have different values of the higher layer parameter qcl-CRS-Info-r11. 
A UE configured in transmission mode 10, and configured with higher layer parameter eMIMO-Type and eMIMO-Type2, and with quasi co-location type B or type C, is not expected to receive CSI-RS resource configurations for eMIMO-Type and eMIMO-Type2 of the CSI process that have different values of the higher layer parameter qcl-CRS-Info-r11.
A BL/CE UE configured with CEModeA or CEModeB is not expected to be configured with non-zero transmission power CSI-RS. 
A UE configured in transmission mode 9 or 10, and configured with higher layer parameter eMIMO-Type, and eMIMO-Type is set to 'CLASS A', and more than one CSI-RS configurations for a CSI-RS resource, is not expected to receive CSI-RS configurations for the CSI-RS resource that have different values of frequencyDensity.

<Unchanged sections omitted in TS 36.213>
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