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1. Introduction
During RAN2 #115-e meeting [1], multiple agreements were made regarding TA reporting that can be enabled by SI and configured for event-triggered reporting:
Agreements:
1.	UE specific TA reporting during RACH procedure is enabled/disabled by SI (FFS for RACH in connected mode)

Agreements via email - from offline 106:
3. 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
4. If configured, the UE shall report information of the UE specific TA pre-compensation to the target cell during the random access. FFS if a new indication in RRC reconfiguration with sync is needed or not (besides the SIB indication carried in HO command on whether TA report is enabled/disabled in the target cell).
5. Information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “Request for Other SI”

Working Assumption:
1.	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 this contribution, we discuss these remaining issues for reporting TA in CONNECTED mode.
 2. Discussion
[bookmark: _Hlk61523081]It has been agreed that, if enabled by SI, the UE should report its UE specific TA during at least the initial RACH procedure. During this procedure, the gNB may additionally configure event-triggered TA reporting with e.g. thresholds for when the UE should update its TA report. Therefore, in RRC CONNECTED mode, the gNB will either have an up-to-date TA value or the UE will be in the process of updating said value.
As described in TS 38.300 [2], the random access procedure is triggered by a number of events:
1. Initial access from RRC_IDLE;
2. RRC Connection Re-establishment procedure;
3. DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised";
4. UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available;
5. SR failure;
6. Request by RRC upon synchronous reconfiguration (e.g. handover);
7. RRC Connection Resume procedure from RRC_INACTIVE;
8. To establish time alignment for a secondary TAG;
9. Request for Other SI (see clause 7.3);
10. Beam failure recovery;
11. Consistent UL LBT failure on SpCell.
During initial access or access to a cell after some time (Causes 1, 2, 6, 7 and 8), the Time Alignment is an essential part of the RACH procedure.
Observation 1: The UE should report its UE specific TA during initial access and when out of RRC CONNECTED mode.
However, it has already been agreed that the UE should not report its TA in the case of Cause 9 (Request for Other SI). Similarly, we think that Causes 4 and 5 (UL data arrival during RRC_CONNECTED and SR failure) should not warrant TA report since the UE is considered time aligned when accessing RACH. In Case 10 (Beam Failure Recovery), we should assume that this is not related to the UE being out of synchronisation, provided that TA is being reported and considered valid at the time of accessing RACH. Similarly, in we can assume that the UE is still synchronised, although NR-U has not been discussed NTN as of Release 17.
Observation 2: The UE should not report its UE specific TA during RRC CONNECTED mode if the cause for triggering RACH is not related to synchronisation.
Proposal 1: From RAN2 point of view, information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available”, “SR failure”, “Beam failure recovery”, and “Consistent UL LBT failure on SpCell”.
In Case 3, the UL synchronisation status is "non-synchronised" and time alignment needs to be re-established. The UE will most likely need to reacquire its position (up to RAN1) and reconfigure UE specific TA report with the gNB. Therefore we think the UE should include its UE specific TA report in this case.
Proposal 2: From RAN2 point of view, information about UE specific TA pre-compensation is reported in RA procedures triggered due to “DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"”. Ask RAN1 for confirmation.

All the causes for TA reporting in RACH are summarised in the table below:
	Cause for RACH
	Should UE report its TA
	RAN2 Status

	1. Initial access from RRC_IDLE;
	Yes
	Agreed

	2. RRC Connection Re-establishment procedure;
	Yes
	Agreed

	3. [bookmark: _Hlk85211893]DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"
	Yes (Up to RAN1)
	FFS

	4. UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available
	No
	FFS

	5. SR failure
	No
	FFS

	6. Request by RRC upon synchronous reconfiguration (e.g. handover)
	Yes
	Agreed

	7. RRC Connection Resume procedure from RRC_INACTIVE
	Yes
	Agreed

	8. To establish time alignment for a secondary TAG
	Yes
	Agreed

	9. Request for Other SI (see clause 7.3)
	No
	Agreed

	10. Beam failure recovery
	No
	FFS

	11. Consistent UL LBT failure on SpCell
	No
	FFS



Furthermore, it is a Working Assumption that If the reported content of information about UE specific TA is TA pre-compensation value in connected mode, MAC CE will be used to report it. In this case, we need to agree the priority of the Logical Channel carrying this MAC CE.
Because the information will be coarse, in the granularity of 1ms to accommodate subframe alignment for UL scheduling, the frequency of this TA report is likely to be very long and the gNB should provide enough margin (e.g. ceil(real) TA +1 or 2ms) for safety. Therefore, the priority of this report should be low and can be carried on a lesser priority logical channel.
Proposal 3: MAC CE for TA report is mapped to a low priority logical channel.
3. Conclusion
In this contribution, we observed and proposed the following:
Observation 1: The UE should report its UE specific TA during initial access and when out of RRC CONNECTED mode.
Observation 2: The UE should not report its UE specific TA during RRC CONNECTED mode if the cause for triggering RACH is not related to synchronisation.
Proposal 1: From RAN2 point of view, information about UE specific TA pre-compensation is not reported in RA procedures triggered due to “UL data arrival during RRC_CONNECTED when there are no PUCCH resources for SR available”, “SR failure”, “Beam failure recovery”, and “Consistent UL LBT failure on SpCell”.
Proposal 2: From RAN2 point of view, information about UE specific TA pre-compensation is reported in RA procedures triggered due to “DL or UL data arrival during RRC_CONNECTED when UL synchronisation status is "non-synchronised"”. Ask RAN1 for confirmation.
Proposal 3: MAC CE for TA report is mapped to a low priority logical channel.
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