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1	Introduction
This contribution is addressing the remaining open issues regarding T390 for IoT NTN in release 18.
The issues identified during the [Post125bis][303][IoT-NTN Enh] email discussion include below two aspects: 
1. [S068] T390 behavior for HO/CHO
2. Whether to stop T390 if the GNSS fix is completed during C-DRX non-active periods
2	Discussion
2.1		T390 behavior for HO/CHO
In RAN2 #125 bis the following was agreed:
	Update the specification to ensure that T390 is stopped upon RRC re-establishment initiation


However, no conclusion was reached regarding the T390 behaviour for HO and conditional HO.
The scenario in view is that the UE’s GNSS validity duration expired and that the T390 was configured and started i.e. uplink transmission extension is active. If the UE receives a HO command when T390 is running it means the original GNSS validity duration is expired. Thus, if the UE stops T390 when handing over to the target cell, the UE will not be regarded as uplink synchronized and therefore unable to transmit anything to the target cell. Likewise, if the UE stops the T390 when executing the conditional HO, the UE will be regarded as uplink un-synchronized.
Observation 1: If the UE stops T390 when handing over to the target cell the UE will be regarded as uplink un-synchronized.
To avoid the UE has to perform a GNSS measurement as part of the handover procedure, we think a better approach is that the UE does not stop the T390 when performing HO/CHO. This would result in the UE still being uplink synchronized.
The challenge is that, based on current specification, the target cell is not aware of the T390 running in the UE. This information is needed, such that the target cell can either restart the T390 via new MAC CE, schedule a GNSS MG or enable the autonomous GNSS measurement to start at expiry of the current T390. Eventually, it may also cause the UE to leave RRC Connected if T390 expires in the new cell.
Observation 2: The target cell is not aware whether T390 is running in a UE performing handover to the cell.
The target cell can be made aware of the T390 based on the source cell indicating the T390 to the target cell as part of the handover request. For normal handover it seems feasible for the source cell to provide the T390, because the handover is performed shortly thereafter. However, for conditional handover the UE may delay the execution of the handover which could result in the T390 being reported by the source to the target is outdated (e.g. it may have been reset). Thus, alternatively, for CHO the UE can indicate the T390 status (e.g., the remaining value of the T390) as part of communication with the target cell, e.g. in RRCConnectionReconfigurationComplete message.
Observation 3: For normal handover, the source cell can inform the UE’s T390 status to the target cell via inter-node message.
Observation 4: For conditional handover, the UE can report the UE’s T390 status to the target cell via Uu interface after CHO execution.
To have a unified solution to cover both the normal handover and conditional handover, we propose the UE shall report the T390 status to the target cell via an RRC message after the (C)HO execution.
Proposal 1: For HO/CHO, the UE shall report the UE’s T390 status (e.g., the remaining value of the T390) to the target cell in the RRCConnectionReconfigurationComplete message.
Proposal 2: If Proposal1 is agreed, RAN2 to adopt the below text proposal for TS 36.331.
	[bookmark: _Toc20486799][bookmark: _Toc29342091][bookmark: _Toc29343230][bookmark: _Toc36566481][bookmark: _Toc36809890][bookmark: _Toc36846254][bookmark: _Toc36938907][bookmark: _Toc37081886][bookmark: _Toc46480512][bookmark: _Toc46481746][bookmark: _Toc46482980][bookmark: _Toc162830952]5.3.5.4	Reception of an RRCConnectionReconfiguration including the mobilityControlInfo by the UE (handover)
If the RRCConnectionReconfiguration message includes the mobilityControlInfo and the UE is able to comply with the configuration included in this message, the UE shall:
1>	set the content of RRCConnectionReconfigurationComplete message as follows:
…
2>	if the target cell is an NTN cell:
3>	include gnss-validityDuration in accordance with the remaining time of the GNSS validity duration;
3>	if the RRCConnectionReconfiguration message includes gnss-PositionFixDurationReporting:
4>	include gnss-PositionFixDuration in accordance with the time duration required for the UE to acquire a GNSS position;
3>	if the T390 is running:
4> include the remaining value of T390;
1>	submit the RRCConnectionReconfigurationComplete message to lower layers for transmission;



2.2	T390 behavior for C-DRX non-active periods
When the UE performs the GNSS measurement during the C-DRX non-active period the network is unaware of the measurement until the UE has reported a new remaining GNSS validity duration. The UE may perform such a GNSS measurement before the T390 expiry, when the C-DRX cycle is sufficiently long to accommodate the GNSS measurement. The question is when the UE shall stop T390 and how to ensure the UE and the cell have a common understanding of the T390 status.
For example, if the UE stops T390 while the cell is unaware of the stop, the cell may consider an autonomous measurement to start at expiry of the T390 while no autonomous measurement happens in UE, which will waste time since the cell is not scheduling the UE during the autonomous measurement gap. Furthermore, the cell may consider the UE has moved from RRC Connected upon expiry of the T390 if the cell did not receive the new remaining GNSS validity duration.
Observation 5: The UE and cell must have a common understanding of the T390 status to avoid the cell assumes an autonomous GNSS measurement has started or UE has moved to RRC Idle.
[bookmark: _Hlk165453927]RAN2 has agreed the UE shall report the new remaining GNSS validity duration to NW after a successful GNSS position fix during C-DRX inactive time. Therefore, it can be discussed whether the UE shall stop the T390 based on the UE reporting the new remaining GNSS validity duration. For example, the UE may stop T390 when it receives an acknowledgement of the cell receiving the new remaining GNSS validity duration, when the UE performed a GNSS measurement during a C-DRX non-active period. In this way, the UE and the cell have a common understanding of the T390 status. Furthermore, it will also be independent of when the UE decides to report the new remaining GNSS validity duration (e.g. during the C-DRX non-active period or active period).
Proposal 3: The UE stops the T390 when it receives an acknowledgement of the cell receiving the new remaining GNSS validity duration, when the UE performed a successful GNSS measurement during a C-DRX non-active period.
Furthermore, on when the UE should report the new remaining GNSS validity duration to NW after a successful GNSS measurement in C-DRX inactive period, we think it can be up to UE’s implementation. However, if the T390 expires while the UE’s new remaining GNSS validity duration report is pending, the UE implementation can ensure not to start an autonomous measurement.
Proposal 4: If Proposal3 is agreed, RAN2 to adopt the below text proposal for TS 36.331.
	[bookmark: _Toc162831140]5.5.9	GNSS measurement triggering and reporting
For BL UEs or UEs in CE or NB-IoT UEs that are connected to NTN, GNSS measurement can be triggered aperiodically by the GNSS Measurement Command MAC CE (see TS 36.321 [6]), or triggered by the UE autonomously if enabled by the network, or triggered by the UE using available idle periods.
The UE shall:
1>	if an indication to perform GNSS measurement is received from lower layers:
2>	perform GNSS measurement using the measurement gap with a gap length indicated by lower layers, as specified in TS 36.213 [23];
2>	stop timer T390, if running;
1>	if gnss-AutonomousEnabled is configured:
2>	perform GNSS measurement using an autonomous gap starting from T390 expiry if ul-TransmissionExtensionEnabled is configured, otherwise starting from GNSS validity duration expiry, with a gap length indicated by lower layers or equal to the latest reported time duration required for the UE to acquire a GNSS position if not indicated by lower layers;
NOTE:	UE can also autonomously start GNSS measurements during available idle periods in RRC_CONNECTED to keep GNSS valid, and the exact time of starting GNSS measurements during available idle periods is left to UE implementation.
1>	upon starting GNSS measurement:
2>	stop timer T318, if running;
1>	upon indication that GNSS becomes valid:
2>	instruct lower layers to report the remaining GNSS measurement validity duration (see TS 36.321 [6]).
2> if the GNSS measurement is triggered by the UE using available idle periods and if lower layers indicate the remaining GNSS measurement validity duration report has been successfully acknowledged: 
3> stop timer T390, if running;
2>	start or restart timer T318, if timer T317 expires during GNSS measurement, or if timer T317 expires before GNSS measurement and timer T318 is stopped upon GNSS measurement;
1>	upon indication that GNSS measurement has failed:
2>	if GNSS position is out-of-date; and
2>	if ul-TransmissionExtensionEnabled is not configured or T390 has expired:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.



3	Conclusion
This document has made the following observations:
Observation 1: If the UE stops T390 when handing over to the target cell the UE will be regarded as uplink un-synchronized.
Observation 2: The target cell is not aware whether T390 is running in a UE performing handover to the cell.
Observation 3: For normal handover, the source cell can inform the UE’s T390 status to the target cell via inter-node message.
Observation 4: For conditional handover, the UE can report the UE’s T390 status to the target cell via Uu interface after CHO execution.
Observation 5: The UE and cell must have a common understanding of the T390 status to avoid the cell assumes an autonomous GNSS measurement has started or UE has moved to RRC Idle.
And proposed the following:
Proposal 1: For HO/CHO, the UE shall report the UE’s T390 status (e.g., the remaining value of the T390) to the target cell in the RRCConnectionReconfigurationComplete message.
Proposal 2: If Proposal1 is agreed, RAN2 to adopt the below text proposal for TS 36.331.
Proposal 3: The UE stops the T390 when it receives an acknowledgement of the cell receiving the new remaining GNSS validity duration, when the UE performed a successful GNSS measurement during a C-DRX non-active period.
Proposal 4: If Proposal3 is agreed, RAN2 to adopt the below text proposal for TS 36.331.




