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Introduction
[bookmark: _Hlk66110521]In RAN2#125bis meeting, based on the paper R2-2403335 [1], RAN2 had a discussion on whether to stop T390 during the RRC Connection Reestablishment or the handover procedure. RAN2 agreed that UE should stop T390 upon RRC reestablishment initiation, while the T390 handling during handover is still pending.

	R2-2403335	Various RRC connection for IoT NTN including [S066][S067][S068]	Samsung	discussion	Rel-18	IoT_NTN_enh-Core
Proposal 1: Agree [S066] – remove extension field “...” from NeighSatelliteInfo.
Agreed
Proposal 2: [067] is agreed – T390 is stopped upon RRC re-establishment initiation.
· Apple agrees for the re-establishment case, not sure about the HO case. ZTE agrees
Update the specification to ensure that T390 is stopped upon RRC re-establishment initiation
Proposal 3: [068] is agreed – T390 is stopped upon starting handover.
· Google thinks is related to whether the UE performs GNSS measurements during HO. 
· Nokia agrees that stopping the timer is the clean solution, especially in the re-establishment case
Further check this offline
We come back to this in the next meeting, also considering the CHO case



In this paper, we discuss thoughtfully the conditions for stopping T390, and propose a remedy to tidy up all cases including NW-triggered GNSS measurement and UE-triggered GNSS measurement using available idle periods.
Discussion 
The conditions for stopping T390
Based on the agreement made in the RAN2#125bis meeting, a rapporteur CR R2-2403774 [2] was endorsed after the email discussion [Post125bis][303][IoT-NTN Enh] 36.331 CR (Huawei), which updates the conditions for stopping T390. One more condition for stopping T390 was added in R2-2403774, which is upon UE initiating the RRC connection reestablishment procedure. TS 36.331 (v18.1.0) [3] specifies that the UE is allowed to initial the RRC connection reestablishment only if the UE has a valid GNSS position, it means the UE shall perform the GNSS measurement before initiating the connection reestablishment procedure if UE’s GNSS position is outdated. There is a NOTE in TS 36.331 suggesting a similar behavior that UE may need to re-acquire the GNSS position before re-establishing the connection. 
	[bookmark: _Toc162830972][bookmark: _Hlk112529398]5.3.7.1a	Condition for re-establishing RRC Connection in NTN
If systemInformationBlockType31 (systemInformationBlockType31-NB in NB-IoT) is broadcast, a RRC connection re-establishment is initiated only if the UE has a valid GNSS position.
NOTE:	The UE may need to re-acquire the GNSS position before re-establishing the connection to avoid interruption during the connection.


[bookmark: _Toc159081701][bookmark: _Toc159244376][bookmark: _Toc159244438][bookmark: _Toc166170387][bookmark: _Toc166235509]
As the purpose of introducing the timer T390 is to delay the GNSS measurement even if the GNSS position has become outdated, T390 should be stopped upon UE performing any type of the GNSS measurement. 
[bookmark: _Toc166242006]The purpose of introducing T390 is to delay the GNSS measurement, and hence T390 should be stopped upon performing the GNSS measurement. 
As there is time difference between UE performing the GNSS measurement and UE initiating the connection reestablishment procedure, we think it is problematic to consider the initiation of the connection reestablishment as the condition to stop T390. A better cleanup is to use ‘performing GNSS measurement’ as a general condition for stopping T390, regardless of whether the GNSS measurement is triggered by the network, performed by the UE using an autonomous gap (which is not likely as T390 should not be running in this case), or performed by the UE using available idle periods. With this general condition, it is also possible for UE to stop T390 during the HO, if the UE can perform the GNSS measurement using any of available idle periods during the entire HO procedure.
[bookmark: _Toc158669705][bookmark: _Toc158669941][bookmark: _Toc159256227][bookmark: _Toc159257436][bookmark: _Toc159257550][bookmark: _Toc166235521][bookmark: _Toc166235634][bookmark: _Toc166235731]UE stops T390 (if it is running) upon performing the GNSS measurement, no matter whether the GNSS measurement is triggered by the network, performed by the UE using an autonomous gap, or performed by the UE using available idle periods. 
[bookmark: _Toc158669706][bookmark: _Toc158669942][bookmark: _Toc159256228][bookmark: _Toc159257437][bookmark: _Toc159257551][bookmark: _Toc166235522][bookmark: _Toc166235635][bookmark: _Toc166235732]Replace the changes relevant to the conditions for stopping T390 in R2-2403774 with the text proposal in Section 3. 
Stay in RRC_CONNECTED even if GNSS becomes outdated
In TS 36.331 (v18.1.0) [3], when UE’s GNSS position becomes outdated, the UE has to moves to RRC_IDLE (after T390 expires if ul-TransmissionExtensionEnabled is configured) unless it has been provided/configured with an aperiodic or an autonomous GNSS measurement gap. However, in case the network does not provide/configure the GNSS measurement gap or the UE GNSS position becomes outdated suddenly (due to the fast UE movement) before the network can provide/configure a GNSS measurement gap, the UE has to move to RRC_IDLE (after T390 expires if ul-TransmissionExtensionEnabled is configured) upon receiving an outdated GNSS indication. 
The reason why the UE has to go to RRC_IDLE is because the UE will become unavailable/unreachable (from the network perspective) for the period of time when the UE is conducting a GNSS position fix, and that period of time can be pretty long (up to 31 seconds). However, if the time required to conduct a GNSS position fix is not longer than the duration defined by T310 for the RLF detection purpose, keeping the UE in the connected state would not bring any problem, since a legacy UE is already allowed to stay in the connected state even if it is temporarily out of network coverage up to T310. On the other hand, even if the time required to conduct a GNSS position fix is slightly longer than T310, the UE may still want to recover the RRC connection by performing an RRC Connection Reestablishment procedure instead of going to RRC_IDLE, similar to the case when the UE has detected an RLF. Therefore, we would like to ask RAN2 to consider some exceptional cases that may allow UE to remain in RRC_CONNECTED (with or without performing the RRC Connection Reestablishment procedure) when UE’s GNSS position becomes outdated, even if the UE is not configured/provided with a GNSS measurement gap.
[bookmark: _Toc149904570][bookmark: _Toc149915735][bookmark: _Toc158669708][bookmark: _Toc158669944][bookmark: _Toc159256230][bookmark: _Toc159257439][bookmark: _Toc159257553][bookmark: _Toc166235523][bookmark: _Toc166235636][bookmark: _Toc166235733]RAN2 to discuss the exceptions (e.g., a very short GNSS position fix duration) that allow UE to remain in RRC_CONNECTED when UE’s GNSS position becomes outdated, even if the UE is neither configured with autonomous GNSS measurement nor provided with an aperiodic GNSS measurement gap.
Text Proposal (to TS 36.331 v18.1.0)
[bookmark: _Toc156167846]Start of the 1st Change
[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;
2>	stop timer T390, 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;
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'.
Start of the 2nd Change
[bookmark: _Toc20487678][bookmark: _Toc29342985][bookmark: _Toc29344124][bookmark: _Toc36567390][bookmark: _Toc36810854][bookmark: _Toc36847218][bookmark: _Toc36939871][bookmark: _Toc37082851][bookmark: _Toc46481493][bookmark: _Toc46482727][bookmark: _Toc46483961][bookmark: _Toc162831957]7.3.1	Timers (Informative)
	Timer
	Start
	Stop
	At expiry

	T390
NOTE1
	Upon GNSS validity duration expiry if ul-TransmissionExtensionEnabled is configured.
	Upon leaving RRC_CONNECTED, or reception of network triggered GNSS measurementupon performing GNSS measurement.
	Perform the actions as specified in 5.3.3.21.

	NOTE1:	Only the timers marked with "NOTE1" are applicable to NB-IoT.
NOTE2:	The behaviour as specified in 7.3.2 applies.


End of the 2nd Change
Conclusion
In this paper, we discuss the corrections on the conditions for stopping T390, and have the following observation.
Observation 1	The purpose of introducing T390 is to delay the GNSS measurement, and hence T390 should be stopped upon performing the GNSS measurement.
Based on the observation and discussion in this paper, we respectfully ask RAN2 to discuss and consider the following proposals.
[bookmark: _GoBack]Proposal 1	UE stops T390 (if it is running) upon performing the GNSS measurement, no matter whether the GNSS measurement is triggered by the network, performed by the UE using an autonomous gap, or performed by the UE using available idle periods.
Proposal 2	Replace the changes relevant to the conditions for stopping T390 in R2-2403774 with the text proposal in Section 3.
Proposal 3	RAN2 to discuss the exceptions (e.g., a very short GNSS position fix duration) that allow UE to remain in RRC_CONNECTED when UE’s GNSS position becomes outdated, even if the UE is neither configured with autonomous GNSS measurement nor provided with an aperiodic GNSS measurement gap.
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