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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#94e, 7 main objectives were agreed on part of the NR MIMO evolution for downlink and uplink WI [1]. It was also concluded during the same meeting that the progress and workload for these objectives should be reviewed during RAN#98. In this contribution we would like to highlight and discuss on the following two objectives:
· Enabling 8 Tx UL operation
· CSI enhancement for high/medium UE velocities
 which we believe requires RAN plenary guidance as a way forward. 

8 Tx UL operation 
The objectives concerning enabling 8 Tx operation as agreed in RAN#94e and captured in [1] is as follows:
Study, and if justified, specify UL DMRS, SRS, SRI, and TPMI (including codebook) enhancements to enable 8 Tx UL operation to support 4 and more layers per UE in UL targeting CPE/FWA/vehicle/Industrial devices
· Note: Potential restrictions on the scope of this objective (including coherence assumption, full/non-full power modes) will be identified as part of the study.

As of RAN1-111 there are many open issues which needs addressing in order to complete this objective. The following major issues still requires significant discussions in 
· Codebook design and details
· Full power mode PA architecture and capabilities
· Dual codeword operation
· SRS enhancements required for enabling 8TX operation
On the codebook design it has been agreed that all three non-coherent, partial coherent and fully coherent modes will be supported for 8 TX UL operation part of R18. However, in RAN1 none of the codebook design are close to final design with many open issues remaining to be discussed for each case.
On full power mode, during RAN1-111 it was agreed that all three full power modes (i.e., similar to three modes in R16) will be supported for 8TX operation. However, all the details and discussion remain open and needs to be completed within the next meetings.
During RAN1-110bis we had a working assumption that dual codeword would be supported for > 4 layer operations, however, significant details regarding higher-layer impacts, HARQ, UCI multiplexing, etc., still remains open when considering two codeword for UL operations. Specially since this would be the first time more than one codeword is being considered for UL operations in NR. 
Furthermore, the progress on capacity enhancements required to support 8 Tx UL operations has been slow, with many open issues which need to be addressed. 
From the description above, we believe it is unrealistic to assume that this objective would be completed successfully by September 2023 deadline. Hence, we propose the following:

Proposal 1: The remaining open issues for enabling 8 Tx UL operations are significant. With many fundamental decisions still pending.  RAN plenary should revisit the objectives concerning enabling 8Tx UL operation and consider downscoping them.

 
CSI Enhancements

The objectives concerning CSI enhancements for high/medium UE velocities as agreed in RAN#94e and captured in [1] is as follows:

Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking

We would like to highlight that with regards to this objective even though in RAN1 we have a good progress with regards to enhancing Type II codebook structure to enhance the CSI performance for medium/high velocity, very little progress has been made on Time-Domain Channel Properties (TDCP) measured via CSI-RS for tracking (TRS) objective. 
As of RAN1-111 after 4 meeting since the start of R18 MIMO WI discussions, RAN1 still has not agreed on the report quantity for this feature. This is a fundamental issue which needs to be addressed, especially since major work for this feature will star after this decision on the report quantity is made. 
During RAN1-111, agreement was reached that for the TRS-based TDCP reporting, the decision on the report quantity should be made by RAN1#112. Given the progress of this objective is concerning to us we would like to propose to have a second checkpoint for this objective after completion of RAN1-112. In the case where RAN1 was not able to reach a decision by RAN1-112 on the report quantity for the TDCP measured via TRS then this objective should be downscoped.

Proposal 2: RAN1 progress for UE reporting of time-domain channel properties measured via CSI-RS for tracking, part of the CSI enhancements for high/medium velocities has been unsatisfactory, with major issue of report quantity not being agreed on yet. We propose to revisit progress of this objective after RAN1-112 meeting and downscope this objective if there was no RAN1 progress.



Conclusion
In this contribution, we discussed the progress of NR MIMO evolution for downlink and uplink WI in RAN1, and we have the following proposals.
Proposal 1: The remaining open issues for enabling 8 Tx UL operations are significant. With many fundamental decisions still pending.  RAN plenary should revisit the objectives concerning enabling 8Tx UL operation and consider downscoping them.

Proposal 2: RAN1 progress for UE reporting of time-domain channel properties measured via CSI-RS for tracking, part of the CSI enhancements for high/medium velocities has been unsatisfactory, with major issue of report quantity not being agreed on yet. We propose to revisit progress of this objective after RAN1-112 meeting and downscope this objective if there was no RAN1 progress.
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