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Introduction
In RAN#79 it was decided to have an email discussion for NR MIMO enhancements for Release 16 Study/Work item. It was agreed to have a discussion on enhancements on MU-MIMO/SU-MIMO, Multi TRP/Multi Panel, beam management, and UL MIMO/coverage. However, in our view, Release 15 work mainly focused on Type -2 CSI for differentiating NR with LTE and again focussing mainly focusing on Type 2 CSI enhancements for Release 16 will jeopardize the NR MIMO work for Release 16.  
In this contribution, we list our views on reciprocity based technique which is an alternative technique to achieve significant gains for NR MIMO.
 Reciprocity Based Techniques for NR MIMO
The key components of NR MIMO in Release 15 includes flexible reference signal design and CSI acquisition, Type -1 and Type -2 codebook design supporting up to 32 antenna ports, and beam management so that NR can operate at higher frequency bands.  Even though the specification supports Type-2 codebook, in our view the current CSI not implementable due to high overhead in the uplink control channel and the complexity associated at the UE side.  Hence extending type-2 codebook for higher ranks is not meaningful if 3GPP didn’t specify the overhead reduction techniques for rank is equal to 1 and 2. 
On the other hand, we would like to emphasize that reciprocity based techniques will give better performance compared to codebook based techniques when the number of antenna elements are large for single user MIMO. For multi user MIMO systems, we can apply capacity approaching non-liner precoding techniques if the transmitter has the knowledge of the channel. The other aspect of reciprocity based techniques is that it can avoid the huge computational burden on the UE side for computing the CSI even for Type -1 leave alone Type -2 codebook.  Hence we recommend to enhance the reciprocity based techniques for NR in Release 16 for TDD systems. However, the same reciprocity techniques can’t be applied for sub 6 GHz where AT&T has enough spectrum as these bands are traditionally FDD bands. This is because in FDD we can’t achieve reciprocity of DL/UL channels in the time domain.  Hence we would like to study the possibility of exploiting reciprocity in the Angular/Delay/Doppler domain. On the Angular/Delay/Doppler domain we can compensate for the frequency difference in the DL/UL frequency due to reciprocal nature of the channel. Additionally in FDD it might be possible to utilize simpler schemes for extracting partial reciprocity. In this context the term partial reciprocity refers to the reciprocity of the MIMO channel covariance matrix rather than the instantaneous MIMO channel matrix. 
Proposal 1:  Release 16 NR Study item on MIMO enhancements should include reciprocity and partial reciprocity based techniques for FDD
Once the gains with reciprocity based techniques are quantified for FDD systems, we would like to study the calibration techniques for FDD for Release 16. Unlike TDD, FDD might not achieve self-calibration therefore we might need techniques with UE assisted calibration. Hence in our view, reciprocity for FDD systems is very useful in Release 16. 
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In this contribution we summarizes our views on enhancements for NR MIMO in Release 16.  
Based on our observations, we have the following proposal:
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