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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
CSI-RS Resource Configuration Restrictions 
RAN1 agreed below to further study whether restriction(s) on applicable NZP CSI-RS resources/resource sets need to be introduced:
· The UE is configured with NTRP NZP CSI-RS resources/resource sets via higher-layer (RRC) signalling where NTRP{1, 2, 3, 4} 
· FFS (by RAN1#116bis): Whether further restriction(s) on applicable NZP CSI-RS resources/resource sets need to be introduced (e.g. number of ports, only TRS with multiple resource sets, TD/FD locations, QCL assumptions)

In NR, a UE performs time and frequency tracking based on TRS. TRS is designed for frequency offset measurements and provides small time spacing of  symbols between two TRS resources in a slot. This is suitable for measuring inter-TRP frequency offsets since the UE needs to measure two RS resources separated in time less than a certain duration to be able measure these offsets. Moreover, the density of the TRS in the frequency domain can be configured (higher density of 3) which is suitable for delay offset measurement.
Therefore, for multi-TRP transmission, different TRSs can be transmitted from different TRPs for time and frequency tracking of each TRP. Hence, measurements for both time difference and frequency difference can be based on TRSs. One possible way is to configure one CSI-RS resource per TRP. However, it is hard to measure accurate time/frequency offset based on one CSI-RS resource only. It is better to configure one TRS set per TRP. Then the UE can measure the time/frequency offset more accurately. For example, a UE can estimate the frequency offset for each TRP from a corresponding TRS set, by measuring two resources in a slot or four in two adjacent slots, depending on the TRS configuration. Therefore, for inter-TRP time/frequency offset measurement and report, up to 4 TRPs can be considered, i.e., up to 4 TRS resource sets can be configured in the same CSI report.
The UE is configured with one TRS set per TRP for inter-TRP time/frequency offset measurement.
Reporting time/frequency/phase Offset
In some scenarios, time difference needs to be reported less frequently than frequency difference reporting, and the opposite is true in other scenarios. Moreover, phase difference reporting is relevant to TDD and thus, a separate report is needed. Therefore, we propose that, in one reporting instance, the UE can report the following:
· time difference only
· frequency offset only
· frequency offset and time difference
· phase difference only
Reporting all three quantities together is possible too for TDD however the reported payload might be too big. 
The UE uses 4 configurations for reporting time/frequency/phase offsets:
1.  Time difference only
2.  Frequency offset only
3.  Frequency offset and time difference
4.  Phase difference only
Number of Offsets Reported
RAN1 agreed on the following:
· The UE is configured with NTRP NZP CSI-RS resources/resource sets via higher-layer (RRC) signalling where NTRP{1, 2, 3, 4} 
· For the purpose of CJT calibration reporting, decide, by RAN1#116bis, from the following
· Opt1:  The UE reports for all the configured NTRP NZP CSI-RS resources/resource sets
· Opt2: The UE reports for N out of NTRP NZP CSI-RS resources/resource sets where the selection of N resources/resource sets is dynamically signalled by the NW to the UE 
· Opt3: The UE reports for N out of NTRP NZP CSI-RS resources/resource sets where the selection of N resources/resource sets is performed by the UE and included in the CSI report 

Since NTRP is RRC configured, then Option 1 makes sense. Option 2 is similar to an RRC reconfiguration, and Option 3 would allow the UE to report partial information to the NW which might impact CJT operation. 

For the Rel-19 aperiodic standalone CJT calibration reporting, the UE reports for all the configured NTRP NZP CSI-RS resources/resource sets.
Triggering of Measurements
Given the different characteristics of the three measurement 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/frequency/phase offset should be network-initiated or UE-initiated. 




Conclusions
Based on the discussion above, we propose the following:  
1. The UE is configured with one TRS set per TRP for inter-TRP time/frequency offset measurement.
1. The UE uses 4 configurations for reporting time/frequency/phase offsets:
1.  Time difference only
1.  Frequency offset only
1.  Frequency offset and time difference
1.  Phase difference only
1. For the Rel-19 aperiodic standalone CJT calibration reporting, the UE reports for all the configured NTRP NZP CSI-RS resources/resource sets.
Study whether the measurement reporting of the inter-TRP time/frequency/phase offset should be network-initiated or UE-initiated. 
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