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Introduction
In RAN2#115e [1], the following was agreed regarding triggering of UE-specific TA reporting in RRC Connected mode:
· Event-triggers for reporting on the information about UE specific TA in connected mode is supported. FFS on the details. Confirmation by RAN1 is also needed
· The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed)
· A TA offset threshold can be used for event-triggered reporting, at least the offset threshold can be between current information about UE specific TA and the last successfully reported information about UE specific TA
· The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
This contribution discusses remaining aspects regarding UE-specific TA reporting in RRC CONNECTED. Specifically, support for additional UE-specific TA reporting triggering methods, confirmation of signalling method, and whether the enable/disable indication in system information also applies to RRC CONNECTED.
UE-specific TA reporting in connected mode
Triggers for UE-specific TA reporting
There are two principal factors which may affect timing synchronization between the UE and network: movement of the satellite, and UE movement. As satellite movement is deterministic and known to the network, compensation of satellite movement may be performed at the network side without the UE necessarily reporting it’s TA value. In RAN1#106bis-e [2], RAN1 introduced a number of additional parameters to help the UE maintain an accurate estimate of Common TA (e.g. Common TA drift rate, Common TA drift rate variation), as well as a validity timer for Common TA information and satellite ephemeris. It is therefore likely that both the UE and network will be able to accurately compensate for satellite movement, so the key aspect in TA variation would be UE movement. In this case, the UE may need to provide a report to the network to ensure proper synchronization between UE and network.
In offline discussion [AT115-e][106], a number of methods were discussed to trigger a TA report e.g. periodically, based on network request, or event-triggered reporting. Based on discussion outcome, it was agreed that at least the offset threshold between current information about UE-specific TA and last successfully reporting information about UE-specific TA is supported. Such triggering condition would ensure that the UE would report it’s UE specific TA when most needed (i.e. when the change is sufficient to affect timing synchronization)
Unless the UE is under constant movement (i.e. the TA is constantly changing), periodic reporting is unnecessary and could lead to additional overhead from unnecessary TA reporting. Additionally, if characteristics of UE movement changed over time e.g. the speed changed, then the periodicity of the UE TA reporting may need to be updated, leading to even more signalling overhead.
Proposal 1:	Periodic reporting of UE specific TA is not supported in Rel-17.
Similarly, with a threshold-based event already agreed aperiodic reporting of UE-specific TA is not needed. For example, the network may request a TA report sometime after initial synchronization, however if UE did not move significantly then the UE-specific TA report would be similar to previously reported value. In this case, the only aspect which changed was the satellite movement, which the network could have predicted without UE report. Furthermore, if the network would like to know the UE-specific TA with a high degree of accuracy, it may configure a tight threshold.
Proposal 2:	Aperiodic reporting of UE specific TA is not supported in Rel-17.
In RAN2#115e it was agreed that event triggers based on reporting information about UE specific TA based on time threshold is not supported. Considering that the offset based threshold is already agreed and represents the most crucial case for TA change, additional thresholds seem unnecessary and can be satisfied by proper configuration of reporting threshold. To minimize specification effort it is proposed that additional events other than a TA offset threshold are not supported in Rel-17. 
Proposal 3:	Additional triggering events other than a TA offset threshold are not supported in Rel-17.
Signaling of UE-specific TA in connected mode
In RAN2#115e [1], the following was agreed regarding the signalling method of UE-specific TA in RRC connected mode:
· Working Assumption: If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report
In RAN2#114e it was agreed that MAC CE is used to report UE-specific TA in RACH. Considering a UE-specific TA report MAC CE has already been defined for RACH, it seems unnecessary to specify an additional mechanism to report the same information. It is noted that this may be dependant on report content by RAN1, however such agreement may be revisited if RAN1 comes to a different conclusion regarding what needs to be reporting in RRC_IDLE vs RRC_CONNECTED.
A possible motivation to define alternate signaling would be an RRC-based solution for additional security. However, this would be slower than a MAC-based solution and there is already a working assumption that location reporting can be used for TA calculation (pending SA3 confirmation). In this case there would already be an existing mechanism to support an RRC-based TA reporting solution without additional specification effort.
Proposal 4:	Confirm working assumption that if reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report. This may be revisited if RAN1 decides different information is needed for UE specific TA reporting in RRC_CONNECTED.
Enabling/disabling UE-specific TA reporting
In RAN2#115e [1], the following was agreed regarding UE-specific TA reporting during RACH:
· UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)
There may be a number of reasons why a RACH procedure is initiated in connected mode. For example, uplink timing synchronization, if the MAC entity has no valid PUCCH resources configured for a pending SR, contention free RA based on PDCCH order, beam failure recovery etc.
In some of these cases it may be desirable for the UE to report UE-specific TA, specifically in the case of re-synchronization to the network or during a recovery procedure such as BFR. For simplicity of specification, and minimization of signalling overhead by avoiding dedicated configuration for each case, having a uniform procedure would be sufficient. In any case, if the network doesn’t need the UE-specific TA, it may simply not use it.
Proposal 5:	Enabling/disabling of UE-specific TA reporting during RACH in SI also applies to RACH in connected mode.
Conclusion
In this contribution the following proposals were made concerning UE-specific TA reporting in RRC_CONNECTED:
Proposal 1:	Periodic reporting of UE specific TA is not supported in Rel-17.
Proposal 2:	Aperiodic reporting of UE specific TA is not supported in Rel-17.
Proposal 3:	Additional triggering events other than a TA offset threshold are not supported in Rel-17.
Proposal 4:	Confirm working assumption that if reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report. This may be revisited if RAN1 decides different information is needed for UE specific TA reporting in RRC_CONNECTED.
Proposal 5:	Enabling/disabling of UE-specific TA reporting during RACH in SI also applies to RACH in connected mode.
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