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1	Introduction
[bookmark: _Hlk70945645]In the RAN2#115-e meeting, RAN2 made following agreements on TA report in RACH procedure and in connected mode [1].  
	Agreement:
1. UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode).
2. The content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response).
3. Reporting on the information about UE specific TA in connected mode is supported.
4. Event-triggers for reporting on the information about UE specific TA in connected mode is supported. 
5. The event-triggers for reporting information about UE specific TA are based on TA values (confirmation from RAN1 is needed). 
6. The event-triggers for reporting information about UE specific TA based on time threshold is not supported in NTN.
7. 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.
8. If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. No new indication in RRC reconfiguration with sync is needed to configure the UE to report information about UE specific TA in handover procedure (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
9. Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”.
10. Under the work assumption "the UE location information cannot be reported in connected mode", the content of UE specific TA reported in connected mode is UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed).
11. If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE is used to report
12. Under the work assumption "the UE location information can be reported in connected mode", for TA reporting purposes in connected mode, the network can configure the UE to send either the UE specific TA pre-compensation (for the details of the TA value, confirmation from RAN1 is needed) or the UE location information.
13. If the reported content of information about UE specific TA is UE location information in connected mode, RRC signaling is used to report.



In this contribution, we discuss remaining issues on TA report.
2	Discussion
2.1	TA report 
RAN2-114e agreed that, if enabled by the network, the UE reports information about UE specific TA pre-compensation at the random-access procedure (MSGA/MSG3 or MSG5) using a MAC CE [2]. RAN2-115e agreed that, the content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA (this can be revisited after receiving RAN1 response). RAN1-106bis-e confirmed that, RAN1 does not see any critical issues under the understanding that “UE specific TA” refers to the full TA that the UE applies [3]. However, considering the network is aware of the common TA and configures the common TA to be applied by UE, UE only needs to report the difference between the full TA that UE applies and the common TA to save signalling overhead. Thus, we think there is an ambiguity about the meaning of “UE specific TA” in RAN2 agreement. “UE specific TA” can be interpreted to either UE specific full TA or UE specific part of full TA excluding common TA, which needs to be further clarified. 
Observation 1: In RAN2-115e agreement 2 “the content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA”, “UE specific TA” is ambiguous that it can be interpreted to either UE specific full TA or UE specific part of full TA excluding common TA.
Considering common TA is known by the network, UE only needs to report UE specific part of full TA excluding common TA. 
Proposal 1: If enabled by the network in SI, the UE reports in random-access procedure (MSGA/MSG3) the difference between the full TA that UE applies and the configured common TA.
RAN2-115e agreed that event-triggers for reporting on the information about UE specific TA in connected mode is supported, and 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. To define the triggering event, in addition to offset threshold, we may consider other parameters like hysteresis, time to trigger, etc. 
Observation 2: To define triggering event for reporting information on UE specific TA in connected mode, related parameters other than triggering offset threshold have to be considered.
For the triggering event, we consider to define entering condition and leaving condition by introducing parameter hysteresis . The entering condition and leaving condition can be defined by the following inequalities, respectively.

.
Moreover, we also consider to introduce parameter  to define the duration for which the event needs to be met to trigger reporting.
Proposal 2: RAN2 considers additional parameters including hysteresis and time to trigger to define the trigger event for reporting information on UE specific TA in connected mode.
Due to the movement of satellite and UE during the large propagation time, event-triggered report of information on UE specific TA pre-compensation may lose validity when received by the network. Especially when UE is moving fast, the change of UE specific TA is difficult to predict by the network even UE is in connected mode. Thus, in this case event-triggered report of information on UE specific TA pre-compensation cannot timely reflect the need of handover or transmission scheduling.
Observation 3: The event-triggered report of information on UE specific TA pre-compensation may lose validity when received by the network due to the movement of satellite and UE during the large propagation time.
In RAN2-115e, the need of periodic report has already been discussed but no conclusion was made considering arguments that periodic report may not be necessary for certain scenarios. For example, if TA is not changing fast or only change within certain threshold, periodical reporting will introduce signalling overhead. However, as mentioned in Observation 3, when UE is moving fast. e.g. UE on plane, event-triggered report may provide stale or useless information on UE specific TA pre-compensation. Therefore, the network needs to keep track the change of UE specific TA to reduce scheduling delay and enable efficient handover configuration. In this case, periodic report of information on UE specific TA pre-compensation is beneficial. To accommodate different scenarios, we propose semi-persistent report that periodical report is configured by the network and actual reporting can be activated and deactivated dynamically. 
Proposal 3: RAN2 considers semi-persistent report of information on UE specific TA pre-compensation in connected mode, by which periodical report is configured by the network and actual reporting is activated and deactivated dynamically.
Proposal 4: Semi-persistent reporting of information on UE specific TA pre-compensation in connected mode is configured by RRC signalling.
Proposal 5: The periodic reporting of information on UE specific TA pre-compensation in connected mode that is configured in semi-persistent report is activated and deactivated by MAC CE.
3	Conclusion
Based on the discussion, we have the following observations and proposals.
Observation 1: In RAN2-115e agreement 2 “the content of UE specific TA pre-compensation reported in RA procedure using MAC CE is UE specific TA”, “UE specific TA” is ambiguous that it can be interpreted to either UE specific full TA or UE specific part of full TA excluding common TA.
Proposal 1: If enabled by the network in SI, the UE reports in random-access procedure (MSGA/MSG3 or MSG5) the difference between the full TA that UE applies and the configured common TA.
Observation 2: To define triggering event for reporting information on UE specific TA in connected mode, related parameters other than triggering offset threshold have to be considered.
Proposal 2: RAN2 considers additional parameters including hysteresis and time to trigger to define the trigger event for reporting information on UE specific TA in connected mode.
Observation 3: The event-triggered report of information on UE specific TA pre-compensation may lose validity when received by the network due to the movement of satellite and UE during the large propagation time.
Proposal 3: RAN2 considers semi-persistent report of information on UE specific TA pre-compensation in connected mode, by which periodical report is configured by the network and actual reporting is activated and deactivated dynamically.
Proposal 4: Semi-persistent reporting of information on UE specific TA pre-compensation in connected mode is configured by RRC signalling.
Proposal 5: The periodic reporting of information on UE specific TA pre-compensation in connected mode that is configured in semi-persistent report is activated and deactivated by MAC CE.
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