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1. Discussion
In this contribution, we provides our views on REL-16 NR MIMO enhancements. 
Conventionally, MIMO has been the driver to achieve higher spectrum efficiency for communication links. As NR supports communications over mmW, MIMO can be used to achieve high robustness for communication link as well. From that, specification support for multi-TRP/multi-panel should be enabled in REL-16, covering both FR1 and FR2. Beam management enhancements can come under it.
 High resolution CSI acquisition has been introduced in LTE (linear combination codebooks) and NR (Type II codebooks), and it is instrumental in obtaining throughput gains with MU-MIMO. IN NR, high resolution CSI is limited to that for rank 1 and rank 2, further support to rank 3 and rank 4 can be beneficial considering 4 Rx is mandatory at some NR bands. Also as evident in NR specification work, Type II CSI comes with heavy feedback overhead. Overhead reduction schemes, e.g. frequency dependent parameterization and better quantization with a given feedback overhead, should be studied and specified.
DL CSI acquisition has undergone significant changes from REL-8 LTE to REl-15 NR, and they have contributed to the improved spectrum efficiency in DL. The changes in UL CSI acquisition are much more moderate. It can be useful to see whether UL CSI acquisition including codebook designs can be improved in REL-16, so UL can keep up with DL in terms of improvement in spectrum efficiency.
[bookmark: _GoBack]Last but not least, so far NR MIMO has been crafted to handle conventional interference scenarios, where the interference a UE experiences is either other cell interference or MU-MIMO interference from its own gNB, and the interference a gNB experiences comes from UEs associated with other gNBs. As NR supports flexible frame structures, and dynamically adjusting transmission directions at some slots, cross-link interference can emerge due to dynamic TDD operations. The interference experienced by a UE at different slots can vary drastically, depending on whether cross-link-interference is present or not and interfering nodes. And from our analysis and evaluations [1-6], cross-link-interference is quite detrimental to downlink data transmission. Due to feedback latency, even fast CSI acquisition may not help much in that case. Instead we propose to support robust transmission schemes and robust CSI feedback schemes to handle cross-link-interference. Note dynamic TDD is typically utilized for small cell scenarios where rich scatters may be present, and hence those scenarios are also ideal for MIMO operations. If necessary enhancements are introduced so NR MIMO supports dynamic TDD operations well, then one does not need to choose between those two features for a deployment, and the gains from both dynamic TDD and MIMO can be harvested together.

2. Proposal
Based on the considerations above, we have 

Proposal: 
REL-16 NR MIMO enhancements focus on the following topics:
· Multi-TRP/multi-panel transmission/reception;
· high resolution CSI acquisition up to rank 4, including CSI feedback overhead reduction and efficient quantization;
· UL MIMO enhancements;
· Robust MIMO transmission scheme(s) and robust CSI feedback scheme(s) for dynamic TDD.
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