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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]After intensive discussions in RAN Rel-18 workshop in October, the following objectives are proposed for Rel-18 MIMO Evolution for Downlink and Uplink with justification [1][2].
	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for high/medium speed scenarios is identified necessary to be enhanced, where the performance loss is mainly due to the outdated CSI.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. 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.

	Objective
· 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 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 

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


In this paper, we provide our views on the drafted Rel-18 MIMO objectives.

2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
The scope of Rel-18 MIMO enhancements should be limited to a manageable size. It is noted that in total 10 different objectives, 5 for DL MIMO and 5 for UL MIMO, are proposed to be specified or to be studied and specified in Rel-18.
Observation 1: The proposed Rel-18 MIMO objectives in draft WID are very ambitious.
From our perspective, in DL, extending the support of unified TCI framework to M-TRP should be pursued first to have aligned signaling structure for both S-TRP and M-TRP, which is actually Rel-17 leftover, and also including extending BFR and PDSCH/PDCCH/PUSCH/PUCCH reliability transmissions to unified TCI for M-TRP and CA. Beam management is another area needs enhancement. Although beam management efficiency has been constantly improved since its introduction in NR, the overhead and latency is still not satisfactory, especially for UE moving at a higher speed. It can be expected that with UE-initiated/assisted BM, and with prediction-based BM for cases with fixed/predictable trajectories, gNB would be able to transmit less frequently the reconfiguration/indication signaling, to configure a much smaller set of reference signals for beam management, and UE would be able to do less measurements and reporting too. 
Meanwhile, in UL, UE panel management has been long discussed, especially in FR2. And some progress has been made in Rel-17, which can be the basis for further enhancements including in M-TRP scenarios and for simultaneous multi-panel transmissions. 
In addition, supporting more than 4 Tx and frequency selective precoding can be efficient methods to boost UL capacity, especially in FR1. On the other hand, in FR2, they are not well justified. In our understanding, 6 and 8 Tx seems not typical FR2 UE implementations, and the benefits from frequency selective precoding in FR2 could be quite limited due to narrow beamforming which filters a considerable portion of multi-path components.
For remaining proposed objectives, we don’t see urgent need. Therefore, we have the following proposal.
Proposal 1: Narrow down Rel-18 MIMO objectives, for example, consider to remove/deprioritize some or all of the following objectives.
· (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 
· (DL MIMO) Specify to support larger number of orthogonal DMRS ports
· (DL MIMO) Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1
· (UL MIMO) Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 
And we have the following proposal to restrict enhancements for more than 4 Tx UE.
Proposal 2: 6 and 8 Tx UL operation and frequency-selective UL precoding should be targeting FR1 only.
The suggested changes according to proposal 1 and 2 are also reflected in Annex.

3 Conclusion
In this contribution, we made the following observation and proposals.
Observation 1: The proposed Rel-18 MIMO objectives in draft WID are very ambitious.
[bookmark: _GoBack]Proposal 1: Narrow down Rel-18 MIMO objectives, for example, consider to remove/deprioritize some or all of the following objectives.
· (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 
· (DL MIMO) Specify to support larger number of orthogonal DMRS ports
· (DL MIMO) Study, and if justified, specify enhancements on CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1
· (UL MIMO) Study, and if justified, specify 2 CW for equal or more than 2 layers in uplink 
Proposal 2: 6 and 8 Tx UL operation and frequency-selective UL precoding should be targeting FR1 only.

4 [bookmark: _Ref344215723]References
[1] RP‑212661, Moderator’s summary of discussion for [RAN94e-R18Prep-01] MIMO Evolution for Downlink and Uplink
[2] RP‑212701, New WID: MIMO Evolution for Downlink and Uplink

5 Annex
The suggested changes according to proposal 1 and 2 are reflected in red below.

	Objective
· Extend specification support in the following areas [RAN1] 
3. 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

4. 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 in FR1 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 in FR1 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]
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