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1. Introduction
Based on the email discussion, there are following draft WID (not approved) for MIMO topic [1].
· Objective-1: Study, and if justified, specify CSI enhancement, and possibly CSI-RS enhancement in high/medium velocities for exploiting time-domain correlation/Doppler-domain information to assist codebook based CSI acquisition mechanisms for DL precoding
· Objective-2: 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, and inter-band) for multi-TRP and/or single-TRP schemes
· Objective-3: Specify larger number of orthogonal DMRS ports
· Objective-4: Study, and if justified, specify enhancements of CSI acquistion for Coherent-JT for both FDD and TDD targeting FR1
· Objective-5: Study, and if justified, specify overhead and/or Latency reduction for UE-initiated beam management/beam acquisition procedures

· Objective-6: Study, and if justified, specify [at least] UL DMRS, SRS to enable 6 and 8 Tx UL operation to support more than 4 layers per UE in UL targeting CPE/ FWA/vehicle/Industrial devices

· Objective-7: Study, and if needed, specify features to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability

· Objective-8: Study, and if justified, specify panel-specific timing/power control for UL multi-TRP/panel scenario

· Objective-9: Study, and if justified, specify frequency-selective precoding targeting devices with >=4 Tx

· Objective-10:  Study, and if justified, specify 2 CW for >=2layers in uplink
2. Discussion
2.1 Objective 1

We have the following comments on the objectives. Since the CSI aging issue for mobility case is the same for both FDD and TDD systems, the enhancements should include both FDD and TDD. In TDD system, the enhancements could focus on multi-symbols SRS bundled within a slot or across the consecutive slots to enable Doppler estimation and channel prediction for mobility case. For example, the interval of two SRS symbols should be within a slot to satisfy the coherence time for velocity with 300km/h, but current SRS pattern cannot support this configuration for the Doppler estimation. Therefore, it is necessary to consider the time domain bundled SRS design to facilitate channel prediction for high/medium UE velocities.
Furthermore, for the FDD part, the CSI enhancements should be clear. There are two types of CSI feedback from Rel-15, so the enhancements may be based on the two types. To keep the scope reasonable, both Type-I and Type-II codebook enhancements are not expected the revision on codebook structures, i.e., no change on spatial and frequency domain basis for Type-II, and no change on spatial domain basis for Type-I. So, the proposed changes are provided as follows:
Proposal 1: Revise the Objective-1 as follows:
	Objective 1:

Study, and if justified, specify CSI reporting enhancements, and possibly CSI-RS enhancements SRS enhancements in high/medium velocities for exploiting time-domain correlation/Doppler-domain information to assist codebook based CSI acquisition mechanisms for DL precoding, i.e.:
· Rel-16/17 Type-II codebook enhancements, reusing the existing spatial and frequency domain basis

· Type-I codebook refinement, reusing the existing spatial domain basis
· Time domain bundled SRS design to facilitate channel prediction


2.2 Objective 2
Regarding Objective-2, unified TCI state framework has been specified for single TRP operation in Rel-17, it is unclear what the ‘single TRP schemes’ means, which should be clarified or can be removed.
Proposal 2: Revise the Objective-2 as follows:
	Objective 2:
· 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, and inter-band) for multi-TRP and/or single-TRP schemes 


2.3 Objective 3
We are supportive for the objective, since in the dense case or large cooperated area (such as Coherent JT scenarios), much more UEs are required MU-pairing for high data transmission and less latency. So, the number of orthogonal DMRS ports should be increased for both UL and DL. The DMRS design in NR is symmetrical, i.e., DL and UL has symmetrical design, which should be kept. To restrict for CP-OFDM and no additional overhead could be helpful to reduce the scope and focus on the discussion.
Proposal 3: Revise the Objective-3 as follows:
	Objective 3:
Specify larger number of orthogonal DMRS ports for downlink and uplink, without increasing the DM-RS overhead, and striving for a common design between DL and UL DMRS


2.4 Objective 4

Coherent joint transmission is the most important part in Rel-18 MIMO enhancements, which will provide significant performance benefits for cell-edge and cell-average as the preliminary gain can be found in [2]. The use cases of coherent joint transmission include industry factory case (indoor), Macro deployment inter-site and intra-site coordination (outdoor). Compared to LTE system, there is no always-on interference from CRS in the cooperation area, and more and more deployments are based on C-RAN structures. So, much more benefits could be obtained from coherent joint transmission in NR. 

Based on the email discussion, we are fine to further narrow down the scope, but enhancements on both TDD and FDD should be included, since both types of networks are deployed for NR. For FDD, the enhancement should include codebook enhancements based on R16/17 Type-II codebook for Coherent JT, where multiple channels from different TRPs need to be considered. For TDD, for sure, it is very important from the view that the current practical deployments are mostly based on TDD. In TDD network, one critical issue for coherent JT is the inter-TRP interference for SRS, where the SRS from remote UE may be strongly interfered by nearby UEs in the cooperated areas. So, the enhancements of SRS in Rel-18 can focus on inter-TRP interference mitigation.   
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 Figure 1. Strong inter-cell interference in multi-TRP scenarios for SRS
Proposal 4: Revise the Objective-4 as follows:
	Objective 4:
Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT for both FDD and TDD targeting FR1, as follows:

· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD
· SRS enhancement to reduce inter-TRP interference for CJT mTRP targeting TDD


2.5 Objective 6

The objective is to enhance the peak data rate for CPE/FWA/vehicle/industrial devices, so we are fine to keep more than 4 layers in the scope. To keep the scope clear, the bracket wording [at least] need to be removed. 
Proposal 5: Revise the Objective-6 as follows:
	Objective 6:
Study, and if justified, specify [at least] UL DMRS, SRS to enable 6 and 8 Tx UL operation to support more than 4 layers per UE in UL targeting CPE/ FWA/vehicle/Industrial devices 


2.6 Objective 7
The current description on Objective 7 is unclear, and the scope is also too broad, where the features to facilitate STxMP include RS design, transmission schemes, codebook design, beam management procedures…and also not sure whether it is for single TRP or multi-TRP reception. We propose to focus on single TRP scenario in this release to avoid the cross discussion between different objectives while unified TCI for multi-TRP is not defined yet (Objective-2). Then, the scope also needs to be more precise and we suggest to focus on UL beam indication and precoding indication in the first phase discussion for STxMP.  
Proposal 6: Revise the Objective-7 as follows:
	Objective 7:

Study, and if needed, specify features the following items to facilitate simultaneous multi-panel UL transmission for higher UL throughput/reliability, targeting for single-TRP scenarios: 1. Beam indication for PUCCH/PUSCH, no mixed channel/signal for different panels; 2. Precoding indication for PUSCH and no new codebook is introduced for simultaneous multiple-panel UL transmission.


2.7 Objective 8
The description of the objective is unclear. From current description, there are multiple combinations of the scenarios that need to be studied, where UE can be with single or multi-panel, gNB can be with multi-TRP or single TRP, and enhancement can be for timing or power control. We need to narrow down the scenarios to study. If the critical issue is UL timing difference, we suggest to focus on the enhancements on TAs.
Proposal 7: Revise the Objective-8 as follows:
	Objective 8:

Study, and if justified, specify panel-specific timing/power control multiple TAs for UL multi-TRP/panel scenario with M-DCI, where unified TCI state structure is reused.


3. Conclusions
In this contribution, we discuss the enhancements on Rel-18 MIMO. The proposal could be found above.
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