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1	Introduction
In this contribution, we discuss the following stage-2 open issues identified at RAN2-125 meeting.
· UE behavior at failed GNSS acquisition.
· Whether UE triggers GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time.
2	Discussion
2.1	UE behavior at failed GNSS acquisition
RAN2 discussed the UE behavior at failed GNSS acquisition at RAN2-125 meeting with a summary in R2-2401584. The discussion includes UE behavior for both the network triggered GNSS measurement and UE autonomously triggered GNSS measurement.
Specifically, for network triggered GNSS measurement, it was discussed whether the UE shall move to RRC Idle if the GNSS measurement fails, but GNSS validity duration has not expired. During the email discussion it was argued that there may be different reasons for the network to trigger the GNSS measurement including:
A. Network has observed the UE’s uplink synchronization is poor. A likely reason is that the UE has moved.
B. Network wants more than one chance to trigger the GNSS measurement and therefore sends the first trigger long before the current validity duration expiry.
C. Network is planning a long repetition period during which the current GNSS validity duration will expire, hence trigger the GNSS measurement long before the current validity duration expiry.
In our view, if we only consider case A above, the UE shall move to RRC Idle if the UE does not manage to reacquire the GNSS position within the allocated GNSS measurement gap. Otherwise, the UE will cause interference to other UEs during later transmissions because the UE’s uplink synchronization is insufficient despite the remaining GNSS validity duration is non-zero.
However, for cases B and C the UE could be allowed to stay in RRC Connected and await another network trigger before the expiry of current GNSS validity duration or even perform the autonomous GNSS measurement at expiry of the current GNSS validity duration.
Based on that discussion we think it will be beneficial to consider the network’s trigger command can indicate whether the UE shall move to RRC Idle or can remain RRC Connected if the GNSS measurement fails during the triggered GNSS measurement gap. For example, one of the 3 reserved bits in the GNSS Measurement Command MAC Control Element can be utilized for this purpose.
Proposal 1:  The GNSS Measurement Command MAC Control Element can indicate whether the UE shall move to RRC Idle or can stay RRC Connected if the GNSS measurement fails during the triggered GNSS measurement gap.
Alternatively, for simplicity, we may just ignore the case B and C. In other words, no matter what is the reason for the NW to trigger the GNSS measurement, if the GNSS re-acquisition is failed, the UE shall move directly to idle mode upon the expiry of the GNSS measurement gap.
Proposal 1a: For GNSS measurement triggered by the network, the UE shall move directly to RRC idle mode after the end of the GNSS measurement gap if the UE failed to re-acquire the GNSS position, independently of the GNSS position status.
For the UE autonomously triggered GNSS measurement, we understand the potential cases for GNSS measurement failure and related UE behavior are:
1) If the UE autonomously triggered the GNSS measurement in C-DRX inactive time and the GNSS validity duration is not expired there is no need for the UE to go to idle.
2) If the UE autonomously triggered the GNSS measurement at the GNSS validity duration expiry the UE shall go to idle.
3) If the UE autonomously triggered the GNSS measurement at the GNSS validity duration + extension duration X expiry the UE shall go to idle.
If the UE triggers the GNSS measurement autonomously it will always happen when the GNSS is outdated, either at the end of the GNSS validity duration (Case2) or at the end of the GNSS validity duration + extension duration X (Case3). The only exception is the autonomous measurement triggered by the UE during C-DRX inactive time (Case1). In the C-DRX inactive time case, the GNSS validity duration may still be valid and thus UE can remain RRC Connected, while if the GNSS validity duration (and extension duration X) expires during the GNSS measurement the UE should move to RRC Idle. Furthermore, RAN1 agreed the exact time point when the UE should go to RRC Idle.
	RAN1 Agreement​:
From RAN1 perspective, after autonomous GNSS measurement timer expires if UE failed to re-acquire GNSS position fix within the autonomous GNSS measurement timer UE goes to IDLE mode​



Therefore we propose the following:
Proposal 2: For autonomous GNSS acquisition, if the GNSS measurement fails the UE always moves to RRC Idle upon the end of autonomous GNSS measurement timer, except the measurement is triggered autonomously by the UE during C-DRX inactive time. 
Proposal 3: For autonomous GNSS acquisition in C-DRX inactive time, the UE shall move to RRC idle mode if either of below conditions is met:
1) the GNSS position is outdated and uplink transmission extension is not active, or 
2) the UL transmission extension period is expired.

2.2	Whether UE triggers GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time.

In the email discussion R2-2401584 it was asked whether UE triggers GNSS remaining validity duration report after autonomous GNSS acquisition in C-DRX inactive time. 
At RAN2 #122 the following was agreed:
	The UE triggers GNSS measurement reporting every time upon completing the GNSS fix operation.


In our view it is clear the UE will report the GNSS validity duration report after autonomously acquiring the GNSS position during C-DRX inactive time. Whether the UE will postpone the reporting to the C-DRX active time or not can be left for UE implementation. The network will anyway not know when the UE has performed the autonomous measurement during the C-DRX inactive time.
Observation 1: The UE will report the remaining GNSS validity duration after an autonomous GNSS acquisition in C-DRX inactive time.
During the email discussion it was questioned whether the release 18 UE will report the remaining GNSS validity duration report in a release 17 cell. We think the UE implementation can ensure not to attempt this MAC CE reporting based on the presence of ‘gnss-PositionFixDurationReporting-r18’	in SIB2. If the flag ‘gnss-PositionFixDurationReporting-r18’is true it is an indication of a release 18 cell, which supports UEs performing GNSS measurements during RRC Connected mode. In that case, the UE can also report the remaining GNSS validity duration report. 
Proposal 4: UE implementation can determine whether to report the remaining GNSS validity duration based on the presence of ‘gnss-PositionFixDurationReporting-r18’ in SIB2.
However, we are fine to discuss whether this condition shall be included in stage 2, MAC or RRC specification.
Proposal 5: RAN2 can discuss whether the condition based on ‘gnss-PositionFixDurationReporting-r18’ to report the remaining GNSS validity duration shall be captured in specification.
3	Conclusion
This document has made the following observations:
Observation 1: The UE will report the remaining GNSS validity duration after an autonomous GNSS acquisition in C-DRX inactive time.
And proposed the following:
Proposal 1:  The GNSS Measurement Command MAC Control Element can indicate whether the UE shall move to RRC Idle or can stay RRC Connected if the GNSS measurement fails during the triggered GNSS measurement gap.
Proposal 1a: For GNSS measurement triggered by the network, the UE shall move directly to RRC idle mode after the end of the GNSS measurement gap if the UE failed to re-acquire the GNSS position, independently of the GNSS position status.
Proposal 2: For autonomous GNSS acquisition, if the GNSS measurement fails the UE always moves to RRC Idle upon the end of autonomous GNSS measurement timer, except the measurement is triggered autonomously by the UE during C-DRX inactive time. 
Proposal 3: For autonomous GNSS acquisition in C-DRX inactive time, the UE shall move to RRC idle mode if either of below conditions is met:
1) the GNSS position is outdated and uplink transmission extension is not active, or 
2) the UL transmission extension period is expired.
Proposal 4: UE implementation can determine whether to report the remaining GNSS validity duration based on the presence of ‘gnss-PositionFixDurationReporting-r18’ in SIB2.
Proposal 5: RAN2 can discuss whether the condition based on ‘gnss-PositionFixDurationReporting-r18’ to report the remaining GNSS validity duration shall be captured in specification.


