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 Introduction
[bookmark: _Hlk70498098]This contribution will discuss the corrections on IoT-NTN enhancement, and provide the text proposal for TS 36.331 [1].
 Discussion
· V502 (default value for autonomous gap):
During the discussion in R18, RAN1 agreed that the GNSS measurement gap or timer is equal to the latest reported GNSS position fix time duration for measurement if it is not configured by eNB:
	RAN1#112b-e Agreement
For the GNSS measurement gap aperiodically triggered with MAC CE, the duration for the GNSS measurement gap can be configured by eNB.
· The gap duration is equal to the latest reported GNSS position fix time duration for measurement when the duration for GNSS measurement gap is not included in the configuration by eNB.

RAN1#113 Agreement
For NB-IoT and eMTC, at least for the case where the network configuration does not include a periodicity (if supported), for autonomous GNSS re-acquisition, the UE may re-acquire GNSS autonomously during GNSS measurement timer, the start time of the autonomous GNSS measurement timer is based on the original GNSS validity duration.
· FFS: additional delay and details of delay (if any), e.g. delay can be zero or can be equal to/larger than the duration X where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition.
· Note1: Autonomous GNSS re-acquisition mechanism is enabled or disabled by network.
· Note2: The length of GNSS measurement timer can be configured by network and the length of GNSS measurement timer is equal to the latest reported GNSS position fix time duration for measurement when the length of GNSS measurement timer is not configured
· Note3: The autonomous GNSS re-acquisition can be periodic in certain conditions without further spec impact

RAN1#114 Agreement
Network can configure the length for GNSS measurement gap via a 4-bit field with component values [1,2,3,4,5,6,7,13,19,25,31] second.
· FFS: other component values
· Note: RAN2 can further discuss whether separate configurations are needed for GNSS measurement gap and GNSS measurement timer, and whether the configuration is by RRC or MAC CE


Therefore, RAN2 should follow RAN1 agreement that the default value for autonomous gap is the latest reported GNSS position fix time duration for measurement, and add a clarification in clause 5.5.9.
Proposal 1: The default value for autonomous gap is the latest reported GNSS position fix time duration for measurement, which has been agreed in RAN1.
Proposal 2: RAN2 capture the following modification on autonomous gap in clause 5.5.9.
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 the latest reported GNSS position fix time duration for measurement is used as an autonomous gap if the gap length is not indicated by lower layers;

· N011/P002/P003:
In TS 36.331 [1], the UE actions upon indication of out-of-date GNSS position are specified as follows. However, we think that there are some logic issues on the condition (highlighted by yellow) .
	[bookmark: _Toc156167648]5.3.3.21	UE actions upon indication of out-of-date GNSS position
Upon indication that the GNSS position has become out-of-date while in RRC_CONNECTED, the UE shall:
1>	if the UE does not support performing GNSS fix in RRC_CONNECTED and ul-TransmissionExtensionEnabled is not configured:
2>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
1>	else if ul-TransmissionExtensionEnabled is configured:
2>	if timeAlignmentTimer is not configured to be infinity:
3>	start timer T390 with the timer value set to remaining time of timeAlignmentTimer;
3>	restart timer T390 upon indication from lower layers that an UL transmission extension update is applied, with the timer value set to remaining time of timeAlignmentTimer;
2>	else:
3>	start timer T390 with the timer value set to ul-TransmissionExtensionValue;
3>	restart timer T390 upon indication from lower layers that an UL transmission extension update is applied;
2>	if timer T390 expires and no indication of network triggered GNSS measurement has been received from lower layer:
3>	if gnss-AutonomousEnabled is configured:
4>	perform GNSS measurement using autonomous gaps as specified in clause 5.5.9;
3>	else:
4>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
1>	else if ul-TransmissionExtensionEnabled is not configured and no indication of network triggered GNSS measurement is received from lower layer:
2>	if gnss-AutonomousEnabled is configured:
3>	perform GNSS measurement using autonomous gaps as specified in clause 5.5.9;
2>	else:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.


For the first bullet 1>, we think that the condition “ul-TransmissionExtensionEnabled is not configured” is unnecessary. Because if the UE does not support performing GNSS fix in RRC_CONNECTED, the UE will perform the actions upon leaving RRC_CONNECTED when GNSS position has become out-of-date (i.e. the legacy behavior in R17), regardless of whether ul-TransmissionExtensionEnabled is configured or not. Of course, the network will not configure ul-TransmissionExtensionEnabled if the UE does not support performing GNSS fix in RRC_CONNECTED since it is introduced in R18. 
In addition, the third bullet 1> shows the UE behaviors when ul-TransmissionExtensionEnabled is not configured, and also considers whether the indication of network triggered GNSS measurement is received and if gnss-AutonomousEnabled is configured. 
Therefore, the condition “ul-TransmissionExtensionEnabled is not configured” in first bullet 1> should be removed.
Proposal 3: RAN2 capture the following modification on the first bullet 1> in clause 5.3.3.21.
1>	if the UE does not support performing GNSS fix in RRC_CONNECTED and ul-TransmissionExtensionEnabled is not configured:
Based on the above analysis and proposal, we prepare the Text Proposal for TS 36.331 in Annex.
Proposal 4: RAN2 agree the TP for TS 36.331 in Annex.

 Conclusion
Here are the proposals for GNSS measurement.
Proposal 1: The default value for autonomous gap is the latest reported GNSS position fix time duration for measurement, which has been agreed in RAN1.
Proposal 2: RAN2 capture the following modification on autonomous gap in clause 5.5.9.
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 the latest reported GNSS position fix time duration for measurement is used as an autonomous gap if the gap length is not indicated by lower layers;
Proposal 3: RAN2 capture the following modification on the first bullet 1> in clause 5.3.3.21.
1>	if the UE does not support performing GNSS fix in RRC_CONNECTED and ul-TransmissionExtensionEnabled is not configured:
Proposal 4: RAN2 agree the TP for TS 36.331 in Annex.
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Annex: TP for TS 36.331
-----------------Start of the Changes-------------------
5.3.3.21	UE actions upon indication of out-of-date GNSS position
Upon indication that the GNSS position has become out-of-date while in RRC_CONNECTED, the UE shall:
1>	if the UE does not support performing GNSS fix in RRC_CONNECTED and ul-TransmissionExtensionEnabled is not configured:
2>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
1>	else if ul-TransmissionExtensionEnabled is configured:
2>	if timeAlignmentTimer is not configured to be infinity:
3>	start timer T390 with the timer value set to remaining time of timeAlignmentTimer;
3>	restart timer T390 upon indication from lower layers that an UL transmission extension update is applied, with the timer value set to remaining time of timeAlignmentTimer;
2>	else:
3>	start timer T390 with the timer value set to ul-TransmissionExtensionValue;
3>	restart timer T390 upon indication from lower layers that an UL transmission extension update is applied;
2>	if timer T390 expires and no indication of network triggered GNSS measurement has been received from lower layer:
3>	if gnss-AutonomousEnabled is configured:
4>	perform GNSS measurement using autonomous gaps as specified in clause 5.5.9;
3>	else:
4>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';
1>	else if ul-TransmissionExtensionEnabled is not configured and no indication of network triggered GNSS measurement is received from lower layer:
2>	if gnss-AutonomousEnabled is configured:
3>	perform GNSS measurement using autonomous gaps as specified in clause 5.5.9;
2>	else:
3>	perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.
-----------------Next Change-------------------
[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>	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];
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 the latest reported GNSS position fix time duration for measurement is used as an autonomous gap if the gap length is 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>	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'.
-----------------End of the Changes-------------------
