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Introduction
Per guidance from RAN#93e, areas and objectives of Rel-18 MIMO Evolution for Downlink and Uplink were discussed in email discussion in Qct.. And a moderator’s summary [1] as well as a draft WID [2] for ‘MIMO Evolution for Downlink and Uplink’ were generated and submitted to RAN#94e for further revision, consolidation and approval. In this contribution, our views on Rel-18 MIMO evolution and the suggested revisions of the draft WID are provided.
Discussion
In Rel-18, UL coverage and capacity enhancements have been identified as one of the key features. On the other hand, MIMO features, especially DL MIMO features have been extensively investigated and specified from Rel-15 to Rel-17. Hence, the scope of Rel-18 MIMO enhancement on DL should be carefully estimated and controlled. From our perspective, the enhancement in Rel-18 should focus on real deployment and commercial need. For coherent JT, low commercial interest and lack of real deployment can be observed, while potential large specification impact and effort may be required, thus, we think it should be removed from Rel-18 MIMO scope. For UL enhancement with 6 and 8 Tx UL operation, we have observed performance gain by increasing the maximum UL layers to 6 or 8 layers, hence, we think the enhancement can be considered at least for CPE/FWA like UEs. For the objective, we suggest removing ‘[up to 4 layers per UE]’ and add ‘up to 6 or 8 layers per UE’, which is for further study.
For other enhanced objectives in the draft WID, we’re generally fine with them but we have two small comments for revision. Firstly, for extension of Rel-17 Unified TCI framework, current WID says that “for multi-TRP, it includes multi-TRP schemes supported in Rel-16/Rel-17”. In Rel-16/Rel-17, intra-cell and inter-cell multi-TRP were supported. We think the extension of Rel-17 unified TCI framework for multi-TRP should include both intra-cell and inter-cell multi-TRP, and it should be explicitly clarified to avoid confusion. Secondly, for “overhead and/or latency reduction with UE-initiated beam management/beam acquisition procedures”, it has already been studied and well justified in Rel-17, but was not specified due to lack of time. Hence, we think it should be specified without further study.
Based on above analysis, we suggest following revisions on justification and objective. 

	· 3	Justification
MIMO is one of the key technologies in NR systems and is successful in commercial deployment. In Rel-15/16/17, some MIMO features are investigated and specified for both FDD and TDD systems, including the enhancements for single TRP and Multi-TRP.
In the evolution of NR, several areas are raised, which are necessary to be enhanced for supporting 5G-Advanced commercial deployment. First, UE’s experience for high/medium speed scenarios is identified necessary to be enhanced, where the performance loss is mainly due to the outdated CSI. The enhancements on DL CSI acquisition including codebook based and reciprocity based with feedback based are required. Second, DL overhead and latency reduction including extension of Rel-17 unified TCI framework will be extended to indicate multiple DL/UL TCI states and UE-initiated beam management with less overhead for multi-TRP scenarios with large antenna array is required for efficient beam management procedure. Third, in single- and multi-TRP cases, large number of orthogonal layers for multi-UE scheduling is identified. More orthogonal DMRS ports are required. Fourth, enhancements on coherent joint transmission are triggered required from different areas for the promising benefits of cell edge and cell average performance improvement. Fifth, UE equipped with 4 or more antennas is expected to be enhanced by supporting more layers or frequency-selective precoding for promising benefits on UL throughput improvement, as well as UE with multiple panels is also expected to be enhanced for improving the reliability and uplink throughput. Fifth Sixth, for the case of equal or more than 2 UL layers, 2 codeword is required for performance improvement for the case of different links quality.
· 4	Objective
· 4.1	Objective of SI or Core part WI or Testing part WI
The detailed objectives are as follows:

· Extend specification support in the following areas [RAN1] 
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 intra-cell/inter-cell 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:
· [bookmark: _Hlk88749316]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] up to 6 or 8 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 

· Specify higher layer support of enhancements listed above [RAN2]
· Specify core requirements associated with the items specified by RAN1 [RAN4]


Conclusion
In this contribution, we discuss the Rel-18 NR MIMO evaluation and provide analysis on current draft WID. We propose to take the revised justification and objective for the updated new WID on Rel-18 MIMO Evolution for Downlink and Uplink.
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