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1	Introduction
[bookmark: _Toc147158671][bookmark: _Toc61387172][bookmark: _Toc499559238]In this contribution, we further discuss the remaining issues for the GNSS operation, including whether UE can go to IDLE during autonomous GNSS measurement and whether UE triggers RACH to report the GNSS Validity Duration after the autonomous GNSS measurement in C-DRX inactive time.
2	Discussion
2.1 Whether UE can go to IDLE during autonomous GNSS measurement
In the current TS 36.300, it is specified that “upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or uplink transmission extension is active.” The corresponding agreement was made in RAN2#123:
· If there is neither network aperiodically trigger nor network configuration of UE autonomously GNSS measurement, UE moves to RRC_IDLE after GNSS becomes invalid.
But the word “triggered” in Stage 2 implies that even if UE autonomously starts GNSS measurement, when the GNSS becomes outdated, UE will go to idle mode. A simple clarification here is to add “or being performed”:
	[bookmark: _GoBack]Upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or being performed or uplink transmission extension is active.


Proposal 1: Update the wording in Stage 2 to cover the autonomous GNSS measurement cases as follows “Upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or being performed or uplink transmission extension is active.” 

Besides, the case of autonomous GNSS measurements during C-DRX inactive is not covered by the above agreement. According to the RRC spec, the following is specified:
	---Start of the excerpt from TS 36.331---
Upon indication that the GNSS position has become out-of-date while in RRC_CONNECTED, the UE shall: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 position 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 configured to be infinity:
3>	start timer T390 with the timer value set to ul-TransmissionExtensionValue;
3>	restart timer T390 upon indication from lower layers to extend the UL transmission;
2>	else:
3>	start timer T390 with the timer value set to the remaining time of timeAlignmentTimer;
[bookmark: _Hlk160700371]3>	restart timer T390 upon indication from lower layers to extend the UL transmission, with the timer value set to the remaining time of timeAlignmentTimer;
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'.
---End of the excerpt from TS 36.331---



According to the above procedure, if gnss-AutonomousEnabled is not configured, the UE will go to idle mode upon GNSS expiry no matter whether the UE is performing autonomous GNSS measurement during C-DRX inactive time. This doesn’t make much sense, since the UE in C-DRX inactive will acquire GNSS position after the autonomous GNSS measurement is completed and thus shouldn’t go to idle mode.
Proposal 2: Upon GNSS validity expiry, UE doesn’t move to idle mode if UE is performing autonomous GNSS measurement during C-DRX inactive time.
2.2 Whether UE triggers RACH to report the GNSS Validity Duration after the autonomous GNSS measurement in C-DRX inactive time
It was agreed in the last meeting that the UE reports GNSS Validity Duration Report MAC CE after successful GNSS position fix during C-DRX, but how the UE reports the MAC CE is to be further discussed. As far as we consider, the following options are on the table: 
Option 1: The procedure specified in the current MAC spec also applies to the case of autonomous GNSS measurement in C-DRX inactive time, i.e., if there is no UL resource available, UE will trigger RACH to report the GNSS Validity Duration MAC CE.
Option 2: The UE doesn’t trigger RACH if there is no UL resource available for the case of autonomous GNSS measurement in C-DRX inactive time.
To our understanding, since autonomous GNSS measurement in C-DRX inactive time is totally up to UE implementation, it may be an overkill to trigger RACH for this case. It is not so urgent to send the GNSS Validity Duration MAC CE to the NW in this case and UE can just wait for available UL resource. In addition, since there is no control of such kind of GNSS measurement from NW, triggering RACH may lead to unexpected RACH resource consumption or even congestion.
Proposal 3: RACH is not triggered for the GNSS Validity Duration report if there is no UL resource available for the case of autonomous GNSS measurement in C-DRX inactive time.
3	Conclusion
This contribution provides discussions of remaining issues for the GNSS operation. The following is proposed:
Whether UE goes to IDLE
Proposal 1: Update the wording in Stage 2 to cover the autonomous GNSS measurement cases as follows “Upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or being performed or uplink transmission extension is active.” 
Proposal 2: Upon GNSS validity expiry, UE doesn’t move to idle mode if UE is performing autonomous GNSS measurement during C-DRX inactive time.
Whether UE triggers RACH
Proposal 3: RACH is not triggered for the GNSS Validity Duration report if there is no UL resource available for the case of autonomous GNSS measurement in C-DRX inactive time.

