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1. Introduction
In RAN#76 meeting, WI [1] on further enhancements to Coordinated Multi-Point (CoMP) Operation for LTE was approved. The core part has been finished and performance part should be started. According to the WID, the objective of performance part is as below.

· Objective of Performance part WI

· Specify the necessary UE performance requirements to support non coherent JT.

In this contribution, we provide our views on performance requirements for FeCoMP.
2. Discussion
The objective of core part WI is to specify enhancements to support non-coherent joint transmission (JT) schemes. Following enhancements were made.
· Support of a new QCL assumption for DM-RS antenna ports

· Support of control signalling enhancements to assist QCL,PDSCH REs mapping and resource allocation

· Support possible CSI feedback enhancement

The RAN1 agreements on the core part WI are captured in [2].
Regarding the new QCL assumption for DM-RS antenna ports following agreements were made.
	· Support QCL assumption for DM-RS antenna ports as follow:

· Two CWs

· 1st CW: DM-RS antenna port (s) associated with 1st CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL

· 2nd CW: DM-RS antenna port(s) associated with 2nd CW are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 2nd set of parameters in PDSCH-RE-Mapping QCL

· One CW

· All DM-RS antenna ports are QCL-ed with NZP CSI-RS defined by ‘ID NZP CSI-RS for QCL’ in the 1st set of parameters in PDSCH-RE-Mapping QCL


In case of non-coherent JT, different CWs can be transmitted from different non-co-located TPs. Therefore, different MIMO layers and hence different DMRS ports can come from different non-co-located TPs. For the two CWs, UE implementation of handling new QCL assumption should be verified.
Observation 1: UE handling of new QCL assumption for DM-RS antenna ports for two CWs should be verified.
Regarding PDSCH RE mapping for new QCL assumption, following agreements were made.
	· 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


The PDSCH RE mapping is different for different CW in two CWs case. UE implementation of handling PDSCH RE mapping should be verified.
Observation 2: UE handling of PDSCH RE mapping for two CWs should be verified.
Regarding the DM-RS port to layer mapping, following agreements were made.
	· When UE is indicated with PQI containing two sets of QCL and RE mapping parameters and multiple CW transmission, the following DMRS port to layer mapping is used

· Note: This implies that layers corresponding to different CWs are mapped to FDMed DMRS ports for rank 3-8. Rank-2 port mapping is the same as legacy to maintain DMRS overhead.
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1 N/A

2 7 8

3 7 9,10

4 7,8 9,10

5 7,8 9,10,12

6 7,8,11 9,10,12

7 7,8,11 9,10,12,14
8 7,8,11,13 9,10,12,14




Note: For Rank 1 DM-RS ports 7 is used


As rank-2 port mapping is the same as legacy there is no need to verify rank-2 mapping. Rank 3-8 is new DM-RS port to layer mapping so it should be verified.
Observation 3: UE handling of DM-RS port to layer mapping for rank > 2 should be verified.
Based on the above observations, following proposals are present.
Proposal 1: Demodulation performance requirements should be defined to verify UE handling of new QCL assumption for DM-RS antenna ports for two CWs,  PDSCH RE mapping for two CWs and DM-RS port to layer mapping for rank > 2.
Proposal 2: RAN4 to strive to minimize the number of demodulation test cases.
Regarding the CSI feedback enhancement, following agreements were made.

	· 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


For CRI = 0 and CRI = 1 CSI reporting follows legacy behaviour of Class B FD-MIMO. For CRI = 2 CSI reporting is performed for both NZP CSI-RS resources. This CSI reporting behaviour is new and should be verified.

Proposal 3: CSI reporting performance requirements for CRI = 2 should be defined.
3. Conclusion
In this contribution, we further provided our views on performance requirements for FeCoMP. Based on observations following proposals are present.
Proposal 1: Demodulation performance requirements should be defined to verify UE handling of new QCL assumption for DM-RS antenna ports for two CWs,  PDSCH RE mapping for two CWs and DM-RS port to layer mapping for rank > 2.
Proposal 2: RAN4 to strive to minimize the number of demodulation test cases.
 Proposal 3: CSI reporting performance requirements for CRI = 2 should be defined.
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