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Introduction
As part of Rel-18 Study Item on MIMO Evolution for Downlink and Uplink [1], 3GPP has agreed on a list of goals related to CSI enhancements. In particular, the 4th objective is devoted to CSI enhancements for coherent JT. This contribution focuses on CSI enhancements devoted to CJT.

	
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:
· Rel-16/17 Type-II codebook refinement for CJT mTRP targeting FDD and its associated CSI reporting, taking into account throughput-overhead trade-off




In this contribution, we continue to discuss our views on CSI enhancements for coherent JT.

CSI Enhancement for CJT-mTRP 

CPU and Z/Z’ calculation



	Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding the CPU occupation: OCPU = X.NTRP where 
· X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE
· FFS: Whether the supported value(s) of X are common or can depend on the value of NTRP, NL, total sum of {Ln}, and/or other CJT features (e.g. dynamic TRP selection)
· The legacy specification on CPU pools is fully reused
· Note: When NTRP=1 is configured, legacy OCPU applies, i.e. OCPU =1  

Agreement
For the Rel-18 Type-II codebook refinement for CJT mTRP, regarding Z/Z’:
· For NTRP=1: reuse legacy Z/Z’ values
· For NTRP>1, introduce two UE capabilities:
· Capability 1: Reuse legacy Z/Z’ values
· Capability 2: Legacy Z/Z’ values + r  
· The value(s) of r>0 can depend on the configured NTRP value
· FFS: exact value(s) of r
Note: Since this pertains Type-II, the relevant values are Z2/Z2’





In CJT mTRP, the UE needs to perform a joint processing of NTRP CMRs which comprises the TRP selection (in UE based selection) and calculations the parameters of the SD & FD basis selections for the number of each of the NL combinations. In RAN1#113 [2], it was agreed that the CPU occupation for CJT mTRP is given by OCPU=X⋅NTRP (X≥1 when NTRP>1, is defined based on UE capabilities and determined by the UE). The additional number of allocated CPUs can potentially improve the utilization of the UE hardware capabilities. The agreement RAN1#113 [2] includes an FFS item to decide whether the factor X is common or it is function of NTRP, NL, total sum of {Ln}, and/or other CJT features (static network configured TRP selection, UE dynamic TRP selection,…). The construction of the Rel-18 Type-II codebook parameters (W2 & Wf) imposes SVD calculations and the complexity of these calculations is proportional to the CJT mTRP’s parameters (NTRP, NL, total sum of {Ln},…). Regarding the UE dynamic TRP selection, an optimized low-complexity selection mechanism might be good enough to provide adequate system performance and thus may not have a significant contribution in deciding the X value. Therefore, we believe it is reasonable to make a dependency between the parameter X and the CJT mTRP’s parameters (NTRP, NL, total sum of {Ln},…).

Proposal 1: For the CPU occupation: OCPU = X.NTRP, support defining X values that are function of (NTRP, NL, total sum of {Ln},…). 

In addition to the CPU occupation, it was also agreed in RAN1#113 [2] to have two capabilities for the minimum required time for CSI processing in CJT mTRP (NTRP>1), the 1st capability reuses the legacy Z/Z’ and the 2nd capability uses the legacy Z/Z’ + r, where the value(s) of r>0 can depend on the configured NTRP value. The 2nd capability is associated with an FFS item to define the exact values of r. Since the expansion of the CPU occupation improves the UE’s CPU utilization efficiency, this is expected to ease the dependency of the r value(s) on NTRP value and will wait the analysis from the companies to decide our final position.

Observation 1: The expansion of the CPU occupation is expected to ease the dependency of the r value(s) on NTRP value.

Conclusion
In this contribution, we propose and observe the following:
Proposal 1: For the CPU occupation: OCPU = X.NTRP, support defining X values that are function of (NTRP, NL, total sum of {Ln},…).
Observation 1: The expansion of the CPU occupation is expected to ease the dependency of the r value(s) on NTRP value.
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