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Introduction
In this paper, we provide our views on CSI framework extensions for multi-TRP.
Discussion of CSI framework extensions
In previous meetings, proposals regarding CSI framework extensions for multi-TRP/panel were made by some companies where the NR Rel-15 CSI framework is used as a starting point and consider possible extensions.  For example, a gNB may configure a UE with two CSI reporting settings where
· one report setting may be used for DPS, and
· the second report setting may be used for NC-JT
By using Rel-15 framework, the gNB can thus obtain single TRP and NC-JT CSIs in the two CSI reports corresponding to the two CSI reporting settings and then dynamically decide on whether to use DPS or NC-JT for the PDSCH transmission.
For a measurement set with 3 TRPs, this means three single TRP CSIs, each associated with one TRP, and three NC-JT CSIs, each associated with one pairs of TRPs assuming NC-JT over two TRPs.  Each of the NC-JT CSI would include a pair of (RI, PMI, CQI)  if two CWs are used  or a pair of (RI,PMI) and a single CQI if a single CW is used. This kind of CSI feedback has almost 9x feedback overhead comparing to the CSI for single TRP transmission, so there is a strong incentive for overhead reduction enhancements.  Therefore, more efficient CSI feedback with low feedback overhead for multi-TRP should be studied. 
[bookmark: _Hlk4722259]The Rel-15 CSI feedback framework directly applied to multi-TRP scenario, may incur a large CSI feedback overhead if configured to support dynamic switching between single and multi TRP transmission.
A possible Rel-16 enhancement to the CSI framework is to specify a method where the UE take an even larger active part in the hypothesis selection, similar to the use of CRI for beam selection in the current Rel.15 framework but extended to multi-TRP transmission hypotheses. By letting the UE select a preferred transmission hypothesis (i.e. set of multiple TRPs in this context), the overhead can be reduced since the UE is removing “bad” hypotheses before sending the feedback (i.e. instead of blindly reporting all hypotheses).   
Hence, it is proposed to investigate further multiple-hypotheses flavour of CSI feedback for multi-TRP/panel transmission in NR with UE side down selection of hypotheses.  One example of such feedback is the UE selecting a subset out of the configured number of TRPs for data transmission.  For instance, the gNB may configure a UE with  NZP CSI-RS resources in a resource setting for channel measurement where each of the  NZP CSI-RS resources is associated with one TRP.  Then, in the corresponding CSI report, the UE can select a subset M, where M < N of NZP CSI-RS resources for channel measurement.
Discussions on CSI enhancements is useful to start as soon as possible so that evaluations can be done, however, agreeing on the details can be slightly down prioritized for the most imminent meetings since there is a need to agree on the details of multi-TRP/panel PDSCH transmission such as number of TRPs/panels supported, extension of TCI framework for multi-TRP/panel, antenna port indication, etc. before there is a possibility to accurately specify a CSI feedback framework to support these agreements.  
[bookmark: _Toc1143337]For CSI feedback, study UE assisted multi/single-TRP hypothesis selection feedback where the UE decides on single or multi-TRP transmission based on measurements and indicate the preferred hypothesis to the network

In Rel-16 NR-MIMO, the details of multi-TRP/panel PDSCH need to be agreed before deciding if CSI framework enhancements are needed and the details.

Conclusion 
In this paper, we provide our views on the MAC-CE signaling impact of the Rel-16 TCI indication framework.  Based on the discussion in this contribution these proposals are made:

Proposal 1:  For CSI feedback, study UE assisted multi/single-TRP hypothesis selection feedback where the UE decides on single or multi-TRP transmission based on measurements and indicate the preferred hypothesis to the network:
Observation 1:  	The Rel-15 CSI feedback framework directly applied to multi-TRP scenario, may incur a large CSI feedback overhead if configured to support dynamic switching between single and multi TRP transmission.
Observation 2:	In Rel-16 NR-MIMO, the details of multi-TRP/panel PDSCH need to be agreed before deciding if CSI framework enhancements are needed and the details.
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