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Background
In RAN#102, the working item to enhance NR MIMO operations in Rel-19 was agreed [1].
2. [bookmark: _Hlk146697700]Specify CSI support for up to 128 CSI-RS ports, targeting FR1
a. Type-I codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks
b. Type-II codebook refinement supporting up to a total of 128 CSI-RS ports across all resources, assuming legacy CSI-RS resources (with up to 32 CSI-RS ports per resource), based on extension of legacy codebooks, without modifying any codebook parameter other than introducing additional values for the number of ports codebook parameter(s)
c. Extension of CRI(s)-based CSI reporting (CQI/PMI/RI calculated per CRI for ≥1 CRIs) for hybrid beamforming supporting up to a total of 128 CSI-RS ports across all resources, with up to 32 CSI-RS ports per resource, without new codebook design
3. Specify UE reporting enhancement for CJT deployments under non-ideal synchronization and backhaul, targeting FR1, both FDD and TDD 
a. Inter-TRP time misalignment and frequency/phase offset measurement and reporting, assuming legacy CSI-RS design, with stand-alone aperiodic reporting on PUSCH

Discussions
1.1. CJT
In Rel-18 CJT, the features have been specified under the environment where an ideal backhaul and synchronization between TRPs are assumed. However, in practical deployments, it is difficult to completely synchronize multi-TRPs. Therefore, enhancements for CJT deployments under non-ideal backhaul and synchronization between TRPs are beneficial and it was agreed that UE reporting enhancements in case of non-ideal backhaul is specified in Rel-19.
For Rel-19 CJT, according to the WID, inter-TRP time misalignment and frequency/phase offset measurement and reporting is targeted for the specification work. Therefore, we focus on measurements of frequency and propagation delay difference. For asynchronous multi-TRP, each of multi-TRP has a local oscillator and each local oscillator cannot guarantee a centre frequency with negligible frequency difference. Furthermore, non-ideal backhaul causes propagation delay and transmission time difference among TRPs. Therefore, the UE needs to measure both frequency and propagation delay differences based on multiple CSI-RS receptions from multi-TRPs, and then reporting the measurement result is helpful to compensate these differences at the NW side.
As a first step, since these differences are not assumed and measured in the legacy procedure, new measurement/reporting quantities should be defined.
Proposal 1: New measurement/reporting quantities should be defined.
A channel of single reflected wave with frequency  is expressed as:

where  is a pathloss,  is a time,  is an initial phase,  is a frequency offset,  is a time offset, and  is a phase offset. To align frequency  and time  among multiple-TRP, both frequency offset  and time or phase offset  can be estimated for each TRP.
However,  can intend both doppler shift and centre frequency offset. In our view, the local oscillator problem is considered. Therefore, the UE should report only the centre frequency offset after compensating the doppler shift based on the large-scale channel property.
Proposal 2: The UE should measure and report the centre frequency offset.
Furthermore,  can intend both instantaneous delay and average delay offset. If the instantaneous value is reported, the CJT performance is potentially degraded due to a time misalignment on the next instance. Therefore, the UE should measure and report the average delay offset based on the large-scale channel property.
Proposal 3: The UE should measure and report the average delay offset.
1.2. 128 CSI ports
For up to 128 CSI ports, improvement of spectrum efficiency is expected by increasing CSI ports. To realize this, resource mapping of CSI ports needs to be extended. In our view, there are two extensions of mapping as follows:
· 128 CSI ports are mapped to a CSI-RS resource
· 128 CSI ports are mapped to 4 32-port CSI-RS resources
In the latter, 4 CSI-RS resources can be combined as one reception of 128 CSI ports. Furthermore, the latter is helpful for hybrid beamforming because 4 beams with 32 CSI ports can be reported.
Although one design of CSI-RS reception can be considered for both spectrum efficiency enhancement and hybrid beamforming enhancement, CSI reports are different due to the number of CRI and ports of PMI. Therefore, a CSI report setting should be determined based on whether full digital beamforming or hybrid beamforming is considered.
Observation 1: The same procedure of CSI-RS reception can be considered for both full digital beamforming and hybrid beamforming.
Proposal 4: A CSI report setting should be determined based on whether full digital beamforming or hybrid beamforming is considered.

Conclusion
In this contribution, we have the following proposal:
Proposal 1: New measurement/reporting quantities should be defined.
Proposal 2: The UE should measure and report the centre frequency offset.
Proposal 3: The UE should measure and report the average delay offset.
Proposal 4: A CSI report setting should be determined based on whether full digital beamforming or hybrid beamforming is considered.
Observation 1: The same procedure of CSI-RS reception can be considered for both full digital beamforming and hybrid beamforming.
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