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1 Introduction
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]RAN Rel-18 workshop in June identified several example areas for DL MIMO [1].
	· 1. Evolution for downlink MIMO, with the following example areas:
· Further enhancements for CSI (e.g., mobility, overhead, etc.)
· Evolved handling of multi-TRP (Transmission Reception Points) and multi-beam
· CPE(customer premises equipment)-specific considerations


Before RAN#93e, RAN Rel-18 email discussion summary further reflected companies’ interests [2].
	Further enhancements for CSI (e.g., mobility, overhead, etc.)
· Enhancement for high/medium mobility, (Not controversial in framework), including, e.g., 
· Time-domain correlation/doppler-domain based CSI feedback or overhead reduction (Controversial)
· Enhancement on CSI acquisition for TDD via SRS enhancement (Controversial)
· Enhancement for M-TRP URLLC (Controversial)
Evolved handling of multi-TRP (Transmission Reception Points) and multi-beam
· Extend Rel-17 Unified TCI framework, e.g.,
· for indication of multiple DL and UL TCI states (e.g., M>1 and/or N>1) (Not controversial in framework)
· Combined M-TRP schemes, more generic (Controversial)
· Increasing the number of orthogonal DL [and UL] DMRS ports both for S-TRP and M-TRP (Not controversial in framework)
· Enhancement for Coherent-JT/D-MIMO, including e.g., codebook, CSI reporting, spatial domain interference avoidance (Controversial)
· Overhead and/or Latency reduction for beam management procedure/beam acquisition procedures, more generic (Controversial) 
· Asynchronous M-TRP/Multiple TA for M-TRP (Controversial)
CPE (customer premises equipment)-specific considerations
· Priority of CPE
· Lower Priority (Controversial) 
· UL Related
· Supportive of 4096QAM (Controversial)
· > 4 UL Tx antenna
· UL TPMI


This paper provides our views on Rel-18 MIMO enhancements based on the email discussion results [2].

2 [bookmark: OLE_LINK64][bookmark: OLE_LINK65]Discussion
From the email discussions about DL MIMO evolution [1], it can be observed that multi-beam enhancements are mainly targeting on overhead and latency reduction for beam management procedure, in particular beam acquisition procedure, and M-TRP enhancements are mainly about extending the support of Rel-17 unified TCI framework to M-TRP scenario and extending M-TRP support to asynchronous scenario. Therefore, multi-beam enhancements and M-TRP enhancements could be divided into two separated ‘example areas’ for MIMO evolution.
Observation 1: Multi-beam enhancements and M-TRP enhancements have different objectives.
Proposal 1: Multi-beam enhancements and M-TRP enhancements could be divided into two separated ‘example areas’ for MIMO evolution.
At least for multi-beam and M-TRP, DL and UL enhancements should be discussed together, since they are closely linked to each other, especially considering beam correspondence in FR2 and that the same TCI framework is applied for both DL and UL from Rel-17. Currently, enhanced multi-panel/multi-TRP uplink operation is listed as a separated example area under UL enhancements [3] without any reference to its DL counterpart, which may lead to non-compatible DL and UL solutions.
Observation 2: For multi-beam and M-TRP, DL and UL enhancements are discussed separately.
Proposal 2: At least for multi-beam and M-TRP, DL and UL solutions should be designed jointly.
The potential scope of MIMO enhancement should be limited to a manageable size, and down-selection is needed based on current summary, which covered a very large range of objectives.
Observation 3: According to email discussion summary, the scope of DL MIMO is large.
From our perspective, extending the support of unified TCI framework to M-TRP should be pursued firstly to have aligned signaling structure for both STRP and M-TRP, which is actually Rel-17 leftover, including M-TRP BFR and M-TRP reliability transmissions. Meanwhile, we see the need to relax the synchronization requirement to enable more FR2 deployment.
In addition, beam management efficiency has been constantly improved since its introduction in NR. However, 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.
We also see the overhead issues with current CSI framework due to frequent measurements and reporting, especially considering UE movement in a high mobility scenario.
Therefore, we prefer the following objectives with a higher priority, as shown in Proposal 3.
Proposal 3: Further discussions about DL MIMO in Rel-18 should be focused on the following objectives.
M-TRP operation
· Extend Rel-17 unified TCI framework to M-TRP, e.g.,
· For indication of DL and UL TCI states (e.g., M>1 and/or N>1)
· Identify and specify beam failure recovery enhancement based on unified TCI framework
· Identify and specify reliability and robustness enhancement based on unified TCI framework
· Combined M-TRP schemes, e.g.,
· SDM/FDM/TDM schemes for PDCCH/PDSCH based on unified TCI framework
· Asynchronous M-TRP/Multiple TA for M-TRP
Multi-beam operation
· Overhead and/or Latency reduction for beam management procedure/beam acquisition procedures
· UE-initiated/assisted BM 
· Prediction-based BM for cases with fixed/predictable trajectories
Further enhancements for CSI (e.g., mobility, overhead, etc.)
· Enhancement for high/medium mobility, including, e.g., 
· Time-domain correlation/Doppler-domain based CSI feedback or overhead reduction

3 Conclusion
In this contribution, the following observations are made.
Observation 1: Multi-beam enhancements and M-TRP enhancements have different objectives.
Observation 2: For multi-beam and M-TRP, DL and UL enhancements are discussed separately.
Observation 3: According to email discussion summary, the scope of DL MIMO is large.
And we proposed that:
Proposal 1: Multi-beam enhancements and M-TRP enhancements could be divided into two separated ‘example areas’ for MIMO evolution.
Proposal 2: At least for multi-beam and M-TRP, DL and UL solutions should be designed jointly.
Proposal 3: Further discussions about DL MIMO in Rel-18 should be focused on the following objectives.
M-TRP operation
· Extend Rel-17 unified TCI framework to M-TRP, e.g.,
· For indication of DL and UL TCI states (e.g., M>1 and/or N>1)
· Identify and specify beam failure recovery enhancement based on unified TCI framework
· Identify and specify reliability and robustness enhancement based on unified TCI framework
· Combined M-TRP schemes, e.g.,
· SDM/FDM/TDM schemes for PDCCH/PDSCH based on unified TCI framework
· Asynchronous M-TRP/Multiple TA for M-TRP
Multi-beam operation
· Overhead and/or latency reduction for beam management procedure/beam acquisition procedures
· UE-initiated/assisted BM
· Prediction-based BM for cases with fixed/predictable trajectories
Further enhancements for CSI (e.g., mobility, overhead, etc.)
· Enhancement for high/medium mobility, including, e.g., 
· Time-domain correlation/Doppler-domain based CSI feedback or overhead reduction
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