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1 Introduction
In the RAN#75 meeting FeCoMP WI was approved with [1] with the key objective to specify support NC-JT scheme. The detailed enhancement required for NC-JT operation includes

· 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

In RAN1#89 two proposal on CSI enhancements were proposed [2,3] using single and multiple CSI processes. Based on the proposal email discussion after RAN1#89 has been initiated and the following conclusion is reached:
	Decide on CSI feedback enhancement for NC-JT in RAN1#90 between the following two alternatives:
· Alt. 1 (multiple CSI process):

· Support inter-layer interference measurement for CSI calculation using NZP CSI-RS resource for interference measurement 
· In case of multiple CSI processes, dependency between multiple CSI processes is introduced for interference measurement
· Details of dependency between multiple CSI processes is FFS
· Alt. 2 (single CSI process):

· Up to two NZP CSI-RS resources can be configured per CSI process
· An aggregation of the two NZP CSI-RS resources is used to derive the channel measurement

· The following block diagonal precoder codebook is introduced for deriving the CSI,


· where Wa is a precoder selected from the existing a-Tx codebook and
· Wb is a precoder selected from the existing b-Tx codebook,

· a and b are respectively the number of antenna ports for the two CSI-RS resources.

· The number of columns for each of Wa and Wb is determined according to the hypothetical number of layers assumed for the CSI derivation

· TBD supported numbers of a and b in R15, the super set of which is {2, 4}.

· Aperiodic CSI reporting is supported
· Periodic subband CSI reporting is not supported

· FFS: Periodic wideband CSI reporting

· Consider solution that has less specification impact

· Note: Merging between two alternatives is not precluded




In this contribution we provide our view regarding CSI enhancements required for NC-JT taking into account “[89-08] CSI feedback enhancements for NC-JT for FeCoMP” email discussion outcome.
2 Discussion on CSI enhancements
In “[89-08] CSI feedback enhancements for NC-JT for FeCoMP” email discussion, two approaches of supporting CSI reporting for NC-JT has been proposed using:

· CSI calculation using two CSI processes with dependency between multiple CSI processes wrt to interference measurements

· CSI calculation using one CSI process with new codebook support block diagonal structure

In our view both approaches can serve same purpose and can achieve similar performance. In particular with the first approach CSI calculation for 1st CSI process should be performed according to Rel-11 procedures, while CSI calculation for the 2nd CSI process should be performed by assuming the total interference comprising interference measured on the configured CSI-IM resource for the 2nd CSI process and interference corresponding to the channel of the CSI-RS configured for the 1 CSI process and reported PMI/RI.
In the second approach CSI calculation for NC-JT is supported by using channel measurements from two CSI-Rs resources where the NC-JT transmission is explicitly accounted in the PMI structure as follows  
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where Wa and Wb are PMI corresponding to the antenna ports of the 1st and 2nd CSI-RS resources respectively. Second approach, also implies that UE should report two RIs to indicate the number of MIMO layers in Wa and Wb.

It is also desirable to avoid possible constrains on the number of supported antenna ports and other features used for NC-JT as it could complicate possible deployment of the feature for operators.

Considering limited granularity of periodic CSI reporting and the need to introduce dependency in CSI reports for both approaches, specification for the CSI reporting enhancement for NC-JT may be limited to aperiodic CSI only. The periodic CSI reporting can be also supported but using conventional Rel-14 procedures.

Proposal:

· Both approaches of supporting CSI for NC-JT can serve same purpose and can achieve similar performance.
· Avoid possible restriction for CSI enhancement on the number of supported antenna port and other features
· Limit CSI enhancement for NC-JT to aperiodic CSI reporting, while support conventional periodic CSI reporting procedures.
Summary
In this contribution we provide our view regarding CSI enhancements required for NC-JT. We observe that both approaches of supporting CSI for NC-JT using multiple CSI processes and signal CSI process can serve same purpose and can achieve similar performance. We also propose to limit CSI enhancement for NC-JT to aperiodic CSI reporting, while support conventional periodic CSI reporting for UEs supporting NC-JT.  
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