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1. Introduction 
[bookmark: _Hlk101465064]In RAN#94e, the Rel-18 WID for NR MIMO evolution for downlink and uplink was approved [1], in which two potential enhancements are for CSI enhancement for high/medium UE velocities and coherent JT (CJT) as shown below:
	1. Study, and if justified, specify CSI reporting enhancement for high/medium UE velocities by exploiting time-domain correlation/Doppler-domain information to assist DL precoding, targeting FR1, as follows:
· Rel-16/17 Type-II codebook refinement, without modification to the spatial and frequency domain basis
· UE reporting of time-domain channel properties measured via CSI-RS for tracking
4. Study, and if justified, specify enhancements of CSI acquisition for Coherent-JT targeting FR1 and up to 4 TRPs, assuming ideal backhaul and synchronization as well as the same number of antenna ports across TRPs, as follows:
· [bookmark: _Hlk102055940]Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off
· Note: the maximum number of CSI-RS ports per resource remains the same as in Rel-17, i.e. 32


In this contribution, we will share our views for the CSI enhancements for high/medium UE velocities and coherent JT scheme respectively.
2. Discussion on CSI enhancement for high/medium UE velocities
In Rel-15/16/17, the design of CSI measurement and reporting works well if the UE move at a low speed, like 3km/h or lower velocities. However, if the UE is at high/medium velocities, like 30km/h, 60km/h, or even 120km/h, it can be observed a significant performance loss on average throughput and coverage in current commercial network. The performance loss is partly due to the outdated CSI, since the UE moves too fast and the channel condition UE experience also change quickly. In current CSI design framework, to match fast changing channel condition, network have to configure the CSI-RS and CSI reporting with a small periodicity. However, it will cost too much CSI-RS and uplink channel overhead apparently. Therefore, it is necessary to enhance CSI reporting to alleviate the performance loss.
In Rel-15 Type II CSI codebook, several spatial domain bases are extracted to compress precoding matrix in spatial domain. In Rel-16/17 CSI codebook, if UE is configured to report precoding matrix in multiple subbands, additional several frequency domain bases are reported to compress precoding matrix in frequency domain. Even if the UE moves in a high speed, for the multiple channel matrixes within a short period, there might be some time-correlation between these channel matrixes. Several Doppler domain bases can be introduced to compress channel matrix in time domain or Doppler domain. However, the type of Doppler domain basis should be further studied, like DFT vector or other kind of basis.
Proposal 1: Introducing Doppler domain basis to compress channel matrix in time domain or Doppler domain can be considered.
Proposal 2: The type of Doppler domain basis for Rel-18 codebook for high/medium velocities should be further studied.
[bookmark: _Hlk101464825]Besides, although the enhancement on CSI codebook is based on Rel-16/17 Type-II codebook as described in the Rel-18 WID, the spatial and frequency domain basis will not be modified, the number of spatial and frequency domain basis are still need to be studied to adapt Rel-18 CSI codebook. 
Proposal 3: The number of spatial and frequency domain basis for Rel-18 CSI codebook should be studied.
3. Discussion on CSI enhancement for coherent JT (CJT)
In Rel-16/17, multi-TRP transmission has been introduced to improve spectrum efficiency, reliability and latency in NR network. However, these transmission schemes are mainly aimed at non-coherent joint transmission. Assuming ideal backhaul and synchronization, coherent joint transmission might also help improve coverage and average throughput significantly, especially for the cell-edge UEs. For FDD system, CSI enhancement for coherent joint transmission should be supported to enable more efficient CSI acquisition.
Proposal 4: CSI enhancement for coherent joint transmission should be supported.
Regarding to CSI-RS resource enhancement, a joint CSI measurement and reporting should be supported for multi-TRP CJT scenario. In the CJT co-operation area, different TRPs might not be QCL, therefore, UE have to receive the CSI-RS resources with different QCL information. A simple way is to reuse Rel-17 Multi-TRP NC-JT CSI-RS configuration, i.e., multiple CSI-RS resources are configured for Multi-TRP transmission, and each of them is corresponding to one TRP. The mechanism of configuring individual CSI-RS resources for each TRPs is efficient to adapt Multi-TRP CJT scenario.
Proposal 5: A joint CSI measurement and reporting should be supported for multi-TRP CJT scenario.
[bookmark: _Hlk101643398][bookmark: _Hlk101643442]Proposal 6: Configuring individual CSI-RS resources for each TRPs in CJT scenario could be considered.
[bookmark: _Hlk102058692]Another objective for Multi-TRP CJT is the Rel-16/17 Type-II codebook refinement for CJT. In Rel-16/17 Type-II codebook, the spatial domain basis is introduced to characterize the spatial direction information of channel H. Type-II MP codebook is based on Type-II SP codebook, only with the co-panel phasing introduced. Considering the panel distribution within one TRP is usually regular, Type-II Multi-Panel codebook is designed assuming multiple panels within one TRP applying the same spatial domain basis. However, the cooperated TRPs for CJT scheme are usually located at different places in the case of inter-cell TRP cooperation. For intra-cell TRP cooperation, the directions of cooperated TRPs antenna are also not the same. Simply introducing co-panel phasing, like Type-II MP codebook, is not enough to represent the correlations between the antennas of multiple TRPs. At least, the number of spatial domain basis for Type-II codebook enhancement for Multi-TRP CJT scheme should be studied.
Proposal 7: The number of spatial domain basis for Type-II codebook enhancement for Multi-TRP CJT scheme should be studied.
4. Conclusion
[bookmark: _GoBack]Proposal 1: Introducing Doppler domain basis to compress channel matrix in time domain or Doppler domain can be considered.
Proposal 2: The type of Doppler domain basis for Rel-18 codebook for high/medium velocities should be further studied.
Proposal 3: The number of spatial and frequency domain basis for Rel-18 CSI codebook should be studied.
Proposal 4: CSI enhancement for coherent joint transmission should be supported.
Proposal 5: A joint CSI measurement and reporting should be supported for multi-TRP CJT scenario.
Proposal 6: Configuring individual CSI-RS resources for each TRPs in CJT scenario could be considered.
Proposal 7: The number of spatial domain basis for Type-II codebook enhancement for Multi-TRP CJT scheme should be studied.
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