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1. Introduction
In Pre-RAN#93e email discussion working areas of DL MIMO have been extensively discussed with following conclusions/observations summarized in [1]. In this contribution, our views on respective working areas are provided.

2. Enhancement areas
2.1. Further enhancements for CSI 
Enhancement for high/medium mobility
In current specification, high resolution codebook, e.g., Type II codebook, Type II port selection, enhanced Type II codebook, enhanced Type II port selection codebook have been supported. In Rel-17, further enhanced port selection codebook has also been introduced to further reduce feedback overhead and improve system performance. These high resolution codebooks can work well for stationary user. But, for a user with medium or high speed, the system performance may be degraded by due to outdated CSI if a large CSI reporting period is configured. In order to avoid the issue, CSI reporting period should be configured as small as possible, which results significant CSI feedback and signaling overhead increase. We can observe that the current designed high resolution codebook is not suitable for medium or high mobility user. Therefore, CSI enhancement for the medium or high mobility user is necessary to reduce feedback overhead with accurate CSI reporting. 

In order to reduce feedback overhead and report accurate CSI, time domain correlation or Doppler domain can be utilized. Time domain information of channel can be compressed by using the correlation or sparsity of channel. This leads to less coefficients reporting for saving feedback overhead. Based on above discussion, we give the following proposal.

Proposal 1: Rel-18 shall support enhancement for high/medium mobility, including, e.g.,
○ Time-domain correlation/Doppler-domain based Type II CSI feedback or overhead reduction 

Enhancement of CSI acquisition for TDD via SRS enhancement
In 5G, it’s noted that TDD system has been widely deployed in pratical networks. Compared with FDD, due to the reciprocity between UL and DL channels, TDD system possesses the advantage of CSI accuracy which is essential to MIMO operation. Therefore, the performance of MIMO in TDD system largely relies on channel estimation of UL. The design and configuration of SRS has notable impact on capacity and overall performance for TDD system. Considering the importance of SRS for TDD system, efforts have been taken to further improve the design of SRS in NR. For example, partial SRS has been introduced in Rel-17 to enhance the capacity of SRS in which SRS can be transmitted only in partial PRBs of the hopping band. 

For high-mobility scenarios, reasonable performance can also be obtained based on current design of SRS. For instance, with enhanced SFN transmission and pre-compensation at network side, the performance of TDD system can be improved significantly even in HST scenarios. 

Considering the design of SRS in current spec and the ongoing enhancement for SRS, optimization of SRS in Rel-18 needs further clarification and justification. 
Proposal 2: Enhancement of CSI acquisition for TDD via SRS enhancement shall be clarified and justified.

CSI enhancement for M-TRP URLLC
In Rel-16, M-TRP transmission schemes both for eMBB and URLLC scenarios have been discussed adequately. CSI enhancement for M-TRP is within the scope of FeMIMO in Rel-17, and the target enhancement is mainly for S-DCI based M-TRP schemes for eMBB. However, CSI enhancement for M-TRP URLLC transmission schemes is not considered in Rel-17. Therefore, for URLLC, the transmission schemes specified in Rel-16 cannot be assumed when calculating CSI. Consequently, the reported CSI cannot match the actual transmission accurately which in turn diminishes the performance gain with M-TRP transmission of URLLC.
To address this issue, from performance of URLLC perspective, CSI enhancement for M-TRP URLLC can be considered in Rel-18.

Proposal 3: CSI enhancement for M-TRP URLLC can be considered in Rel-18.
2.2. Multi-TRP (Transmission Reception Points) and multi-beam
Extend Rel-17 Unified TCI framework

Unified TCI framework for multi-TRP scenario has been considered in Rel-17, which was supported by most of the companies. Due to the limited time left, it may not be completed in Rel-17. In Rel-18, we should continue to specify such extension, therefore the benefit of lower signaling overhead and latency using unified TCI framework could also be achieved in multi-TRP scenario. In addition, there are different requirements for data and control channel. For control channel, robustness and coverage are more important. To achieve the performance objective, the control channel may be tramistted using a wide beam, or be transmitted with different narrow beams for diversity. For data channel, the objective is higher data rate, where an accurate narrow beam is preferred. From the perspective of network flexibility and possible better system performance, we may consider to support more than one common beam for single TRP. Namely, for both single TRP and multi-TRP, M>1 DL TCI states and N>1 UL TCI states could be considerred in Rel-18. The combined MTRP schemes mentioned in the conclusion is not quite clear. If it implies mixed mode of S-DCI and M-DCI based MTRP, it should be clearified in the conclusion. Otherwise, the scope may be too large to converge during Rel-18.

Proposal 4: For both single TRP and multi-TRP, M>1 DL TCI states and N>1 UL TCI states could be supported in Rel-18.

Overhead and/or Latency reduction for beam management procedure/beam acquisition procedures
To facilitate advanced beam refinement/tracking, multiple options were proposed in Rel-17 (e.g. UE-initiated beam selection/activation, beam measurement/reporting/refinement/selection triggered by beam indication, etc.). Till RAN1#106-e, UE-initiated beam selection/activation has been selected for further work. In our opinion, beam management operation is sufficient with current spec. Further enhancement is not needed unless clear justification is provided in Rel-18.
Proposal 5: Enhancement for beam management/acquisition procedure is considered with a low priority.
Coherent JT/D-MIMO

It is observed that significant performance gain can be achieved by coherent JT. However, some companies have concern on its use case due to ideal-backhaul assumption. The situation is that a lot of FR1 deployments are already feasible for coherent JT for TDD and FDD, such as C-RAN structure, indoor factory, and intra-site cooperation. Considering that factory automation is an important scenario in NR, coherent JT can be supported at least for this scenario. On the other hand, it’s of great importance to consider approaches such as coordination among multiple TRPs for higher frequency band, from reliability and coverage perspective. Therefore, we propose that coherent JT is supported in Rel-18.

Although Rel-16/17 MTRP framework can be reused for coherent JT, additional enhancements can be considered for coherent JT specifically. For example, codebook and CSI reporting can be designed for FR1 coherent JT/D-MIMO  scenario..

Proposal 6: Support coherent-JT/D-MIMO in Rel-18, and the enhancements on codebook and CSI reporting can be considered.
3. Summary
This contribution presented our views on further DL MIMO enhancements. From our perspectives the following proposals are given.
Proposal 1: Rel-18 shall support enhancement for high/medium mobility, including, e.g.,
○ Time-domain correlation/Doppler-domain based Type II CSI feedback or overhead reduction 

Proposal 2: Enhancement of CSI acquisition for TDD via SRS enhancement shall be clarified and justified.

Proposal 3: CSI enhancement for M-TRP URLLC can be considered in Rel-18.
Proposal 4: For both single TRP and multi-TRP, M>1 DL TCI states and N>1 UL TCI states could be supported in Rel-18.

Proposal 5: Enhancement for beam management/acquisition procedure is considered with a low priority.
Proposal 6: Support coherent-JT/D-MIMO in Rel-18, and the enhancements on codebook and CSI reporting can be considered.
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