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Introduction
During RAN#102, a new WID for Rel-19 MIMO evolution for DL and UL was agreed in RP-234007. One of the objectives agreed is as follows: 
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

In this contribution, we discuss a few issues regarding inter-TRP time misalignment and frequency/phase offset measurement and reporting.
Discussion
In Rel-18, Type-II CSI has been enhanced to accommodate CJT assuming ideal synchronization and backhaul.
In principle, the multiple TRPs can be calibrated by implementation to make sure all the TRPs are always “coherent” during the operation. However, such a pre-calibration requires a considerable effort at operation side. To achieve the deployment of CJT CSI feature with reasonable effort, the proposed solution is for the UE to measure and report the delay and/or frequency differences (frequency and timing offset) between TRPs so that the gNB can perform delay and/or frequency pre-compensation to preserve the performance benefits of CJT. 
It was also agreed in WID that the UE reporting is a standalone aperiodic reporting on PUSCH and that it is not coupled with any codebook based CJT CSI (e.g., Type II) feedback. 
The UE needs to report the following three components:
· Component 1: Propagation delay offset between different TRPs and the UE.
· Component 2: DL transmit timing offset between TRPs.
· Component 3: Transmit frequency offset between TRPs.
Reference Signals used for Measurement
The first issue is whether it is left to network implementation to decide which reference signals the UE will use to measure the three components above (using the CSI framework by linking a ReportConfig to a ResourceConfig). It should be discussed whether the measurement algorithms could impose certain restrictions on what RSs to use and their configuration, for example what RSs to use for measuring the inter-TRP frequency offsets. These restrictions would be then captured by the CSI framework. 
Study whether to add restrictions in the CSI framework on the configuration of reference signals used in the measurement of the inter-TRP time misalignment and frequency/phase offset.
Frequency And Triggering of Measurements
The frequency of measuring components 1, 2, and 3 to ensure coherent transmission, might vary from one component to another. Therefore, RAN1 should first discuss whether these components can be reported separately in different CSI reports, i.e. a reportconfig triggers the measurement and reporting of only one or a subset of them.  
Study whether a CSI-reportconfig can trigger the measurement and reporting of only one or a subset of the inter-TRP time misalignment and frequency/phase offset values. 
Furthermore, given the different characteristics of these three components, RAN1 should study if the reporting should be UE-initiated or not, at least for some of the components. If reporting is UE-initiated, this can save the UE some reporting overhead and measurement operation power.

Study whether the measurement reporting of the inter-TRP time misalignment and frequency/phase offset should be network-initiated or UE-initiated. 
CSI Report Configuration
CJT scheme supports up to 4 TRP joint DL transmission operation. Hence for each of the three measurement components mentioned above, the UE can report a maximum of 3 offsets. One issue that RAN1 should discuss is whether the UE can report a subset of these offsets rather than the total set. In other words, for a set of Y TRPs (Y≤4), it should be discussed whether the UE needs to report Y-1 offset values or instead a subset of the Y-1 offset values.  
For a set of Y TRPs involved in CJT transmission (Y≤4), it should be discussed whether the UE needs to report Y-1 offset values or instead a subset of the Y-1 offset values.  
Conclusions
Based on the discussion above, we propose the following:
1. Study whether to add restrictions in the CSI framework on the configuration of reference signals used in the measurement of the inter-TRP time misalignment and frequency/phase offset.
Study whether a CSI-reportconfig can trigger the measurement and reporting of only one or a subset of the inter-TRP time misalignment and frequency/phase offset values. 
Study whether the measurement reporting of the inter-TRP time misalignment and frequency/phase offset should be network-initiated or UE-initiated. 
For a set of Y TRPs involved in CJT transmission (Y≤4), it should be discussed whether the UE needs to report Y-1 offset values or instead a subset of the Y-1 offset values.  
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