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Introduction
In this contribution, we provide some discussion on further MIMO Enhancement.
Discussion
UE coordination-based beam management and CSI report
Currently, each UE should perform the beam management and CSI report related procedure individually. As more and more UEs connect to the network, such individual beam management and CSI report would increase the system overhead. In addition, individual beam management and CSI report would also cause unnecessary power consumption in UE side. For some UEs that are spatially correlated, e.g. in the similar location, most likely such UEs could share the same best transmission direction. With certain coordination, the UEs can share some beam management and CSI related procedure as shown in Figure 1.
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Figure 1: UE coordination-based beam management and CSI
Since the UEs may share the same or highly correlated downlink transmission direction, one single beam management and CSI report related procedure should be enough for both UEs, and one of the UEs can be used to perform such procedure. The other UEs do not need to waste power to perform any measurement related procedure. Instead, such UEs only need to communicate with the gNB for data and control signal related transmission and reception.
Proposal 1: Study UE coordination-based beam management and CSI feedback.
Robust CSI feedback
Currently UE can report the PMI/CQI for a single rank in CSI report. However sometimes as a result of MU-MIMO pairing or retransmission, gNB needs to try a different rank for the downlink transmission. The gNB may not have enough information about another rank as shown in Figure 2 and Figure 3, but UE should have already measured the CSI for different ranks in CSI measurement. Then to support different kinds of scenarios that may require a different rank for downlink transmission, it is necessary to study that UE can report PMI/CQI for more than 1 ranks in a CSI report.
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Figure 2: Smaller rank transmission
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Figure 3: Higher rank transmission
Proposal 2: Study CSI report enhancement to report PMI/CQI for more than 1 ranks in a CSI report instance.
Other aspects
In previous discussion, there are some proposals to study uplink simultaneous multi-panel transmission and asynchronized multi-TRP operation. The use case for the two proposals is unclear, but the two proposals may introduce large spec impact. 
For uplink simultaneous multi-panel transmission, the whole uplink power control may need to be redesigned, e.g. open loop power control parameters configuration and power scaling, and some physical layer signal enhancement, e.g. PT-RS, may need to be enhanced as well. It is clear that it would increase the UE power consumption quite a lot, but the use case and benefit for this proposal is still unclear. 
For asynchronized multi-TRP operation, the whole timeline on HARQ-ACK report and UCI multiplexing need to be redesigned. Usually the CoMP-like operation should require a certain coordination between TRPs including the timing. It is clear that asynchronized multi-TRP operation would increase the UE complexity on synchronization quite a lot. However, the benefit for such kind of scenario is unclear.
Further, beam specific BWP was discussed in NTN, which can be helpful to reduce the inter-beam interference. Based on this operation, different beams can be associated with different BWPs, where the resources for the BWPs could be orthogonal. One dedicated BWP can be reserved for beam sweeping operation which is mainly used for BFR and RLM. It can be beneficial to study the beam specific BWP in eMBB with regard to inter-beam interference.
Conclusion
In this contribution, we discussed aspects on further MIMO enhancement. Based on the discussion, the following proposals have been achieved.
Proposal 1: Study UE coordination-based beam management and CSI feedback
Proposal 2: Study CSI report enhancement to report PMI/CQI for more than 1 ranks in a CSI report instance.
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