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1 Introduction
In this contribution, we would like to further discuss the RIL issue [V502] on autonomous GNSS measurement.
	
[RIL]: V502 [Delegate]: vivo (Stephen)  [WI]: IoT NTN [Class]: 1 [Status]: ToDo [TDoc]: R2-24xxxxx [Proposed Conclusion]: v10
[Description]: It is possible that RRC enabling is received while no MAC CE indicating the gap length. As a result, how to using the gap is not clear. Should we assume a default value or assume the measurement is only activaited with MAC CE reception for gap value. 
[Proposed Change]: Consider this as open issue.
[Comments]: (Huawei-Lili) In my understanding, the NW should send the MAC CE to UE indicating the gap length if autonomous gap is configured as enabled. And "with a gap length indicated by lower layers" already indicates that the MAC CE is a pre-requisite.
But it's ok to check companies' views on default value.


2 Discussion
2.1	Issue discussion
	TS 36.331 subclause 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:
<the unrelated part is omitted>
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;
<the unrelated part is omitted>


In the existing RRC spec, it can be seen that the RRC layer will trigger autonomous GNSS measurement once gnss-AutonomousEnabled is configured by the NW via RRC dedicated message. Meanwhile, the MAC layer should indicate the gap length for measurement.
However, we figured out that the UE may be configured with gnss-AutonomousEnabled while the very first gap length value has not been received via GNSS Measurement Command MAC CE from the NW upon the expiry of GNSS validity duration or T390. An example is shown in Figure 1. In such a case, from the UE point of view, it is not clear whether GNSS measurement can be performed as there is no received gap length value. Further discussion is required to clarify the intended UE behavior.


Figure 1: Enabling autonomous GNSS measurement without receiving GNSS gap length
Proposal 1: RAN2 discusses whether the UE performs autonomous GNSS measurement when gnss-AutonomousEnabled is configured but the first GNSS Measurement Command MAC CE has not been received (i.e. no gap length is received from the network). 
2.2	Potential solution discussion
If RAN2 considers the answer to Proposal 1 to be Yes, then it comes to whether a default value should be applied for autonomous GNSS measurement. To our understanding, using a default value seems the only feasible and practical solution to facilitate autonomous GNSS measurement when no gap length is received from the network. So the next question comes to how to set the default value. Considering the GNSS fix time duration might vary amongst each GNSS fix attempt, it is safe to assume the maximum value of gnss-PositionFixDuration (i.e. 31 seconds) for the default value. 
Proposal 2: If RAN2 confirms UE can perform autonomous GNSS measurement when gnss-AutonomousEnabled is configured but the first GNSS Measurement Command MAC CE has not been received, then the default value 31 seconds is used for gap length. 
On the opposite, if RAN2 confirms that autonomous GNSS measurement can only be performed after the reception of GNSS Measurement Command MAC CE indicating the gap length, it is better to clarify in the RRC spec that only if gnss-AutonomousEnabled is configured and gap length for GNSS measurement was indicated from MAC layer, then autonomous GNSS measurement is performed.
Proposal 3: If Proposal 2 is not agreeable, RAN2 confirms autonomous GNSS measurement is performed by UE only if gnss-AutonomousEnabled is configured and gap length for GNSS measurement was indicated from the lower layers. 
For Proposal 2 and Proposal 3, the corresponding TPs are given in the Annex for reference.
3 Conclusion
In this contribution, we have discussed [V502] remaining Issues on Autonomous GNSS Measurement. All the proposals are summarized below:
Proposal 1: RAN2 discusses whether the UE performs autonomous GNSS measurement when gnss-AutonomousEnabled is configured but the first GNSS Measurement Command MAC CE has not been received (i.e. no gap length is received from the network). 
Proposal 2: If RAN2 confirms UE can perform autonomous GNSS measurement when gnss-AutonomousEnabled is configured but the first GNSS Measurement Command MAC CE has not been received, then the default value 31 seconds is used for gap length. 
[bookmark: _GoBack]Proposal 3: If Proposal 2 is not agreeable, RAN2 confirms autonomous GNSS measurement is performed by UE only if gnss-AutonomousEnabled is configured and gap length for GNSS measurement was indicated from the lower layers. 
4 Annex
Text proposal of Proposal 2 for TS 36.331 ver 18.0.0:
START OF the 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;
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. UE assumes the GNSS measurement gap length is 31 seconds in the case gnss-AutonomousEnabled is configured while the gap length has not yet been indicated by lower layers. 
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 CHANGE

Text proposal of Proposal 3 for TS 36.331 ver 18.0.0:
START OF the CHANGE
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 and if GNSS measurement gap length was indicated by lower layers:
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;
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 CHANGE
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