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1. Introduction
In [1] potential objectives for Rel-18 work item on MIMO Evolution for Downlink and Uplink were proposed.
	1. Enhancements on DL MIMO:
· Study, and if justified, specify CSI enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information, including potential enhancement to feedback-based CSI acquisition mechanisms for DL precoding
· Specify extension of Rel-17 Unified TCI framework, e.g.,
· for indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1) for multi-TRP schemes
· for multi-TRP, it includes multi-TRP schemes supported in Rel-16/Rel-17
· Specify to support larger number of orthogonal DMRS ports
· Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1
· Study, and if justified, specify overhead and/or Latency reduction with UE-initiated beam management/beam acquisition procedures
2. Enhancements on UL MIMO:
· Study, and if justified, specify at least UL DMRS, SRS to enable 6 and 8 Tx UL operation to support [up to 4 layers per UE] in the UL targeting CPE/ FWA/vehicle/Industrial devices
· Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability
· Study, and if justified, specify panel-specific[/beam-specific] timing/power control for UL multi-TRP/panel scenario
· Study, and if justified, specify frequency-selective precoding targeting devices with equal or more than 4 Tx
· Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 



In this contribution, we provide our views on the corresponding enhancements for Rel-18.
1.1. 
2. Discussion on DL enhancements
	· Study, and if justified, specify CSI enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information, including potential enhancement to feedback-based CSI acquisition mechanisms for DL precoding


Regarding CSI enhancements for high mobility scenario. We support the corresponding enhancement in Rel-18 NR. However, considering large number of the objectives in the MIMO work item, we propose to reduce the scope by considering only specific codebook types. For example, Rel-16 eType II codebook can be considered as possible candidate for enhancements. Moreover, considering that most of the NR deployments with massive MIMO antenna systems are TDD based, we propose to also consider enhancement to reciprocity-based precoding with and without Rel-17 eType II codebook to facilitate efficient beamforming in the high mobility scenario based on SRS channel measurement. 
	· Specify extension of Rel-17 Unified TCI framework, e.g.,
· for indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1) for multi-TRP schemes
· for multi-TRP, it includes multi-TRP schemes supported in Rel-16/Rel-17


Regarding extensions of unified TCI framework. We support the corresponding enhancement in Rel-18 NR. However, we want to stress that only the existing multi-TRP schemes defined in the previous NR releases should be considered for the specification. Possible support of other schemes would require evaluation with extra TUs and should be considered for future NR releases. 
	· Specify to support larger number of orthogonal DMRS ports


Regarding support of larger number of DM-RS antenna ports. We support the corresponding enhancement in Rel-18 NR. However, the objective should be clarified to support extension to both DL and UL DM-RS in OFDM waveform without DM-RS overhead increase. Moreover, considering mandatory support, DM-RS Type I should be considered for enhancement with higher priority to reduce workload in RAN1. Finally, some guidance on the required number of orthogonal DM-RS antenna ports (e.g., 16) is required to provide clearer target in RAN1 design. 
	· Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1


Regarding support of coherent JT. We support the corresponding enhancement in Rel-18 NR. However, the scope of the corresponding work should be clarified. In particular, we propose to focus the enhancement to the small cell deployment or deployment with small ISD with relatively small propagation delays from TRPs. 
	· Study, and if justified, specify overhead and/or Latency reduction with UE-initiated beam management/beam acquisition procedures


Regarding latency reduction for beam management. We support the corresponding enhancement for Rel-18 NR. However, the target scenario should be further clarified, e.g., scenario with rapid UE rotation.
3. Discussion on UL enhancements
	· Study, and if justified, specify at least UL DMRS, SRS to enable 6 and 8 Tx UL operation to support [up to 4 layers per UE] in the UL targeting CPE/ FWA/vehicle/Industrial devices


Regarding extension of UL transmission to up to 8Tx antennas. We support the corresponding enhancement in Rel-18 NR. However, considering large number of issues that should be addressed as part of this objective, we propose to consider splitting the work into two phases. More specifically, in Rel-18 (the first phase) more practical UE implementation assumption should be considered. In particular considering that performance requirements for DL transmission with 8 MIMO layers is not defined/supported in RAN4, extension of the UL transmission to 8 MIMO layers is not urgent and can be considered in the future NR releases (as part of the second phase). In addition, considering that non-coherent UE is currently the most typical implementation, support of coherent codebook subset can be also considered in the future NR releases as part of the second phase of UL enhancements. 
	· Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability


Regarding simultaneous multi-panel UL transmission. We support the corresponding enhancement in Rel-18 NR for both PUSCH and PUCCH. The enhancement should be considered for mTRP scenario, where most of the performance gains are expected especially for the UE with opposite panels’ orientation. 
	· Study, and if justified, specify panel-specific[/beam-specific] timing/power control for UL multi-TRP/panel scenario


Regarding panel-specific/beam-specific timing/power control. We support the corresponding enhancement in Rel-18 NR. Large SCS and short CP duration in FR2 requires TA adaptation for different TRPs especially in inter-cell deployment scenarios. If the scope of this objective should be reduced, we propose to consider TA issue with higher priority compared to power control enhancements. 
	· Study, and if justified, specify frequency-selective precoding targeting devices with equal or more than 4 Tx


Regarding support of frequency selective precoding for UL transmission. We don’t think this is urgent enhancement for Rel-18. Moreover, the overlap with the objective on 8Tx codebook design should be considered. Lack of the 8 Tx codebook in current NR may not allow proper study of the enhancement until 8Tx enhancement (baseline) is complete.
	· Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 


Regarding support of multiple CW for two or three MIMO layers. We don’t think this is urgent enhancement for Rel-18. The issue of antenna blockage reported by the proponents of this enhancement can be solved by proper UE implementation, e.g., by using DFT-based precoding across antennas equalizing the possible power difference. 
4. Summary
Based on the discussion above we propose the following modifications to the potential objectives of Rel-18 MIMO Evolution for Downlink and Uplink work item:
	1. Enhancements on DL MIMO:
· Study, and if justified, specify CSI enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information based on Rel-16/Rel-17 eType II codebook, including potential enhancement to feedback-based CSI acquisition mechanisms for DL precoding and enhancements to reciprocity-based precoding
· Specify extension of Rel-17 Unified TCI framework, e.g.,
· for indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1) for multi-TRP schemes
· for multi-TRP, it includes only multi-TRP schemes supported in Rel-16/Rel-17 are considered
· Specify to support larger number (up to 16 for Type I) of orthogonal Type I DMRS ports for DL and UL with CP-OFDM waveform
· same DM-RS overhead should be considered
· Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1 and deployments with small ISD
· Study, and if justified, specify overhead and/or Latency reduction with UE-initiated beam management/beam acquisition procedures for scenarios with UE rotation
2. Enhancements on UL MIMO:
· Study, and if justified, specify at least UL DMRS, SRS to enable 6 and 8 Tx UL operation to support [up to 4 layers per UE with non-coherent capability ] in the UL targeting CPE/ FWA/vehicle/Industrial devices
· Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability for PUCCH/PUSCH in multi-TRP scenarios
· Study, and if justified, specify panel-specific[/beam-specific] timing/power control for UL multi-TRP/panel scenario
· Study, and if justified, specify frequency-selective precoding targeting devices with equal or more than 4 Tx
· Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 
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