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1. Introduction
Based on current TS 36.331 [1], the UE would start T318 and acquire SIB31 when T317 expires, if the UE is not performing GNSS measurement. If T317 expires before GNSS measurement is performed, the UE would suspend SIB31 acquisition and T318 until GNSS measurement is completed. However, if T317 expires during GNSS measurement, the UE only starts T318 but does not acquire SIB31 after GNSS becomes valid.
2. Discussion 
Based on following text for T317 expiry, the UE performs the following actions if it is in RRC connected state and not performing GNSS measurement upon T317 expiry. The UE considers UL synchronization is lost, starts T318, and acquires SIB31. The UE then considers UL synchronization is restored and stops T318 upon successful acquisition of SIB31. The timer T318 is used to maintain the time that the UE performs SIB31 acquisition. 
Observation 1: The UE performs SIB31 acquisition upon T317 expiry, if it is in RRC connected state and not performing GNSS measurement.
	5.3.18	   T317 expiry
The UE shall:
1>	if in RRC_CONNECTED and not performing GNSS measurement:
2>	inform lower layers that the UL synchronisation is lost;
2>	start timer T318;
2>	acquire SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) as specified in 5.2.2;
2>	if the UE acquires SystemInformationBlockType33 (SystemInformationBlockType33-NB in NB-IoT) as specified in 5.2.2:
3>	inform lower layers when UL synchronisation is restored upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT);
3>	stop timer T318 when both SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT) and SystemInformationBlockType33 (SystemInformationBlockType33-NB in NB-IoT) are acquired;
2>	else:
3>	upon successful acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB in NB-IoT):
4>	stop timer T318;
4>	inform lower layers when UL synchronisation is restored.
…
NOTE 3:	For UEs not capable of performing system information acquisition and GNSS measurement at the same time, if the UE cannot complete acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB) before the start of GNSS measurement gap, acquisition of SystemInformationBlockType31 (SystemInformationBlockType31-NB) may be postponed until GNSS measurement is completed, and T318 is restarted after GNSS measurement is completed.


If the UE is performing GNSS measurement upon T317 expiry, the UE would not perform the above actions related to SIB31 acquisition. Moreover, for the UE not capable of performing system information acquisition and GNSS measurement at the same time, if the UE has started to acquire SIB31 and does not complete the acquisition before the start of GNSS measurement gap, the UE would postpone the SIB31 acquisition until GNSS measurement is completed.
And based on following text for GNSS measurement, the UE stops T318 (which is running due to SIB31 acquisition is ongoing) upon starting GNSS measurement. Then the UE starts or restarts T318 upon GNSS becoming valid for two cases:
· if T317 expires during GNSS measurement; or
· if T317 expires before GNSS measurement and T318 is stopped upon GNSS measurement.
Observation 2: The UE starts or restarts T318 after GNSS is valid, if T317 expires during the GNSS measurement or if T317 expires before the GNSS measurement.
	[bookmark: _Toc156167846]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>	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>	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;
…


Accordingly, in the case of T317 expiry before GNSS measurement, the UE performs SIB31 acquisition since the UE is not performing GNSS measurement upon T317 expiry. The UE informs lower layers that UL synchronization is lost, starts T318 and acquires SIB31. Then a GNSS measurement is triggered when T318 is running. The UE stops T318 upon starting the GNSS measurement. The UE would postpone SIB31 acquisition until the GNSS measurement is completed. The UE starts T318 upon receiving indication that GNSS becomes valid. The UE continues acquiring SIB31 and stops T318 upon successful acquisition of SIB31. Then the UE informs lower layers when UL synchronization is restored. An example is shown in Figure 1 as below.
Observation 3: The UE would postpone acquiring SIB31 until GNSS measurement is completed, if T317 expires before GNSS measurement is performed.
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Figure 1: An example for T317 expiry before GNSS measurement
However, in the case of T317 expiry during GNSS measurement, the UE would not perform any action in section 5.3.18 since the UE is performing GNSS measurement upon T317 expiry. The UE only starts T318 upon receiving indication that GNSS becomes valid in section 5.5.9. The UE would neither handle UL synchronization nor acquire SIB31. The UE may consider radio link failure and initiate RRC connection re-establishment upon T318 expiry, which is not the intended behavior. An example is shown in Figure 2 as below.
Observation 4: The UE would not acquire SIB31, if T317 expires during GNSS measurement.
[image: ]
Figure 2: An example for T317 expiry during GNSS measurement
To clarify the UE behavior, it is proposed to consider T317 expiry upon receiving indication that GNSS becomes valid, if T317 expires during GNSS measurement. Then the UE would handle UL synchronization, maintain T318 and acquire SIB31 according to section 5.3.18. The text proposal is provided as below:
	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>	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>	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; 
2> consider T317 expiry and perform actions specified in 5.3.18, if timer T317 expires during 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'.


Proposal 1: [K001] Consider T317 expiry upon receiving indication that GNSS becomes valid if timer T317 expires during GNSS measurement. Adopt the TP as above.
3. Conclusion
In this contribution, we discuss T317 expiry during GNSS measurement and have following observations and proposal:
Observation 1: The UE performs SIB31 acquisition upon T317 expiry, if it is in RRC connected state and not performing GNSS measurement.
Observation 2: The UE starts or restarts T318 after GNSS is valid, if T317 expires during the GNSS measurement or if T317 expires before the GNSS measurement.
Observation 3: The UE would postpone acquiring SIB31 until GNSS measurement is completed, if T317 expires before GNSS measurement is performed.
Observation 4: The UE would not acquire SIB31, if T317 expires during GNSS measurement.
Proposal 1: [K001] Consider T317 expiry upon receiving indication that GNSS becomes valid if timer T317 expires during GNSS measurement. Adopt the TP as above.
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[1] 3GPP TS 36.331 V18.0.0 (2023-12).
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