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Introduction
In this contribution, we discuss the progress of NR MIMO evolution for downlink and uplink WI in RAN1 and provide our views on the way forward to finalize the work.
Discussion
During RAN#97 in December 2022, it was agreed that Topic #4: DL enhancements in WF in RP-222582 will be checked in RAN#99 in March 2023. There was no discussions on DL coverage enhancements in RAN1 since RAN1#110 in August 2022. 
There has been no observations captured from the study phase for DL coverage enhancements in Rel-18 NTN enhancements WI. In particular:
· Though it was agreed that the satellite set 1 parameters at  LEO 1200 km in LOS is the reference scenario for UL coverage enhancements with a minimum UL SNR of -10.6 dB on the satellite cell edge, there was no agreement for the satellite parameters for DL coverage enhancements. The corresponding DL SNR at LEO 1200 km taking into account the 5.5 dBi antenna loss in the device and 3 dB polarization loss is in the order of 0 dB.
· There was no agreement on whether the Power Flux Density restrictions should be taken into account, and what the level of restriction should be. This was mainly because there was understanding from most companies in RAN1 that 3GPP should not aim to discuss standardized solutions to meet regulatory requirements that may vary widely on a country-by-country basis.  

The following DL coverage enhancements were considered for the following:
· PDSCH VoIP
· PDSCH low data service
· Msg2 PDSCH / Msg4 PDSCH
· PDCCH
· SSB
There was no agreement on the scope of DL coverage enhancements. As the assumption for the satellite reference scenario and PFD restrictions for the DL link could not be agreed, there was no consensus on the DL SNR floor assumption and the need for potential enhancements as listed above.
In order to make progress, RAN1 should further discuss and agree the satellite reference scenario and the assumption for the DL SNR floor, identify the physical channels that may require specification of potential enhancements, and further agree on a reasonable scope of DL coverage enhancements. RAN1 should also consider the in balance between DL and UL, where for satellite reference scenario with set 1 parameters at LEO 1200 km in LOS  the UL SNR is approximately 10 dB worse than the DL SNR at the lowest elevation angle. Any additional loss such as head loss, NLOS loss, and so on,  that is incurred on the DL, and is also equally incurred on the UL, may result in lost coverage because the UL link will be broken before the DL link. 
Proposal 1: RAN#99 to revise Rel-18 NTN Enhancement WID to study and specify if needed DL coverage enhancements. As a priority, RAN1 should first discuss and agree a target for the DL SNR floor for potential DL coverage enhancements. 

Conclusion
In this contribution, we discussed and summarized status for  DL Coverage Enhancements in Rel-18 NTN Enhancements and summarized. We make the following proposal
Proposal 1: RAN#99 to revise Rel-18 NTN Enhancement WID to study and specify if needed DL coverage enhancements. As a priority, RAN1 should first discuss and agree a target for the DL SNR floor for potential DL coverage enhancements. 
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