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Discussion and Decision
1      Introduction
RAN1 has agreed on the below enhancements for LTE TM-10 as part of release-15. Based on the agreements, RAN2 has to design the RRC signalling to handle the configuration for these enhancements:

· QCL Type-C operation in release-15

· CSI feedback enhancements for release-15 that help the QCL-Type-C operation

RAN1 also views that the above enhancements are to be considered as optional features in the UE, but the final decision on this shall be made in RAN plenary. This paper considers the design topics related to the configuration and proposes that these enhancements are optional from RAN2 perspective.  This papers also considers the UE capability signalling aspects for these enhancements.

2      Discussion

2.1     QCL-Type-C Operation
RAN1 agreements related to this that applicable to RAN2 are listed below:
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	· 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




For the network to configure the UE with the new QCL type C mode of operation, the PDSCH configuration for this type should have a new field added which informs the UE of this type of operation.

Proposal 1: RRC specification to include a new field in PDSCH configuration for TM-10 to configure the UE of the QCL type C operation.
Based on the above agreements, it can be inferred that RRC has to extend the PDSCH-RE-MappingQCL-Config to include a second set of optionalSetOfFields called ‘secondSetOfFields’ for the same PDSCH-RE-MappingQCL-Config ID with the same parameters (as below) that the first optionalSetOfField container:

· CRS port number

· CRS shift

· MBSFN configuration 

· ID of ZP CSI-RS ID

· ID NZP CSI-RS for QCL 

If supported by the cell, RRC shall also include the MBSFN configuration of FeMBMS/Unicast mixed cell operation for the second set as well. The second set of parameters are to be configured by the network only in cases QCL type C is configured.
Proposal 2: RRC specification to include a second set of ‘secondSetOfFields’ parameters in PDSCH_RE_MappingQCL-Config to configure the new QCL type C configuration and the ‘secondSetOfFields’ parameters should have the same PDSCH start value as in the first set. . 
2.2     CSI Feedback Enhancements for QCL Type C Operation 
RAN1 agreements related to this that is applicable to RAN2 are listed below:

	· UE can be configured with K = 2 NZP CSI-RS resources and one CSI-IM resource 

· Two NZP CSI-RS resources are not QCL-ed with each other according to QCL Type B assumptions

· The number of antenna ports that can be configured for NZP CSI-RS resource are {1,2,4,8}

· CRI = 0 – CSI reporting is performed for the 1st NZP CSI-RS resource following legacy behavior of Class B FD-MIMO

· CRI = 1 – CSI reporting is performed for the 2nd NZP CSI-RS resource following legacy behavior of Class B FD-MIMO

· CRI = 2 CSI reporting is performed for both NZP CSI-RS resources 

· Two sets of CSIs (PMI/CQI/RI) are calculated within single CSI process based on K = 2 NZP CSI-RS resources. Each set of CSI corresponds to each CW

· Combinations of reported RIs are restricted to the following sets {RI1, RI2} = {1,1},{1,2},{2,1},{2,2},{2,3},{3,2}{3,3},{3,4},{4,3},{4,4}




RAN1 intends to use the legacy Class B FD-MIMO (beamformed) behaviour of CRI reporting for TM-10 CSI feedback enhancements for QCL-Type-C operation, where upto two CSI-RS NZP resources and upto one CSI-IM resource can be configured and the UE can report with CRI=2 including the CQI/PMI/RI feedback for both CSI-RS resources, enabling the NW to get the channel information to schedule the non-coordinated joint transmission with two codewords from two different transmission points.

This enhanced CSI feedback operation with multiple CSI process is not mandatory for the QCL-Type-C operation, but can be configured by the network if supported by the UE. The UE capability for this support is treated in the later sections of this paper.   

RRC can use the FD-MIMO Class B (beamformed) configuration signalling for the CSI-RS and CSI-IM resource configuration as well as the corresponding CSI process related configuration. A separate note can be added in the specification stating that for QCL-Type-C operation, the network shall limit the CSI-RS resources to two and CSI-IM resources to one.

The reporting of CRI=2 is within the scope of RAN1 and so this paper does not address this.

Proposal 3: RRC specification to re-use the Class B FD-MIMO (beamformed) CSI Process configuration to handle the new CSI feedback for QCL type C operation. The CSI Process configuration shall be limited to two CSI-RS resources and one CSI-IM resource for QCL type-C operation.
2.3     UE capabilities 

Even though there is no official RAN1 agreement on the optional capability of the two new enhancements, RAN2 usually consider the enhancements to features as optional. For UE capability reporting two new fields can be added in physical layer capabilities to report the below at per UE level:
· tm10-QCL-TypeC-Support-r15 
· csi-ReportingQCL-TypeC-Enhancement-r15
The QCL type-C operation support is dependent on the UE’s ability to support MIMO reception from two different transmission points and can be considered as a MIMO related capability for TM-10. Since the specifications already support the MIMO capability reporting per RF band or per RF band combination, the QCL-type-C operation can be assumed to be supported if both the physical layer capability of this TM-10 enhancement support (in Physical Layer Parameters) as well as the RF MIMO capability are both signalled.

So the introduction of ‘tm10-QCLTypeCSupport’ in physical layer parameters should be enough, and the network shall configure the type C operation only in RF bands and band combinations where MIMO support is signalled using the legacy capabilities.   
Proposal 4: RRC specification to add the field ‘tm10-QCL-TypeC-Support-r15’ in the physical layer capabilities for the new QCL type C TM-10 enhancement.
Since the CSI feedback enhancement is possible with one CSI process as well (where this process can have upto 2 CSI-RS resources and upto 1 CSI-IM resources), the number of CSI processes supported by the UE should not impact the type C operation and as long as the UE reports the support of atleast one CSI process in RF bands or RF band combinations, the network can configure the CSI enhancement on the supported RF band or band combination, as long as the UE supports the enhancement with ‘csi-ReportingQCL-TypeC-Enhancement-r15 ‘.
Proposal 5: RRC specification to add the field ‘csi-ReportingQCL-TypeC-Enhancement-r15’ in the physical layer capabilities for the new CSI reporting enhancement for QCL type C TM-10 

Proposal 6: No changes to the supportedCSI-Proc-r13/ supportedCSI-Proc-r11 are needed for the QCL type C operation
3      Conclusion
In this contribution, we discussed RAN2 aspects to introduce FeCoMP. Based on the discussion, we propose the following: 
Proposal 1: RRC specification to include a new field in PDSCH configuration for TM-10 to configure the UE of the QCL type C operation.
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Proposal 2: RRC specification to include a second set of ‘secondSetOfFields’ parameters in PDSCH_RE_MappingQCL-Config to configure the new QCL type C configuration and the ‘secondSetOfFields’ parameters should have the same PDSCH start value as in the first set. . 
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Proposal 3: RRC specification to re-use the Class B FD-MIMO (beamformed) CSI Process configuration to handle the new CSI feedback for QCL type C operation. The CSI Process configuration shall be limited to two CSI-RS resources and one CSI-IM resource for QCL type-C operation.
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Proposal 4: RRC specification to add the field ‘tm10-QCL-TypeC-Support-r15’ in the physical layer capabilities for the new QCL type C TM-10 enhancement.
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Proposal 5: RRC specification to add the field ‘csi-ReportingQCL-TypeC-Enhancement-r15’ in the physical layer capabilities for the new CSI reporting enhancement for QCL type C TM-10 
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Proposal 6: No changes to the supportedCSI-Proc-r13/ supportedCSI-Proc-r11 are needed for the QCL type C operation
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