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1	Introduction
In this contribution, we discuss the open issue of “UE behavior at failed GNSS acquisition” for the stage 2 document (TS 36.300).
2	Discussion
The CR R2-2313779 for TS 36.300 defines the following:
	23.21.2.2	Timing Advance and Frequency Pre-compensation
…
In connected mode, the UE shall continuously update the Timing Advance and frequency pre-compensation. The UE can be triggered to perform, or configured to autonomously perform, GNSS acquisition. In connected mode, upon outdated ephemeris and common Timing Advance, the UE shall acquire the broadcasted parameters. Upon failed GNSS acquisition, the UE shall move to idle mode if the GNSS position is outdated and uplink transmission extension is not active.  Upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or uplink transmission extension is active. Upon completing the GNSS acquisition, the UE shall trigger remaining validity duration reporting (see TS 36.321 [13]).



In our view, it is problematic to define the UE shall move to idle mode if the GNSS acquisition fails and the GNSS position is outdated.
The reason is that the network may trigger the GNSS measurement because it has noticed the UE is not transmitting with sufficient accuracy in uplink. The network may trigger this long before the expiry of the current GNSS validity duration. Therefore, the UE shall move directly to idle mode upon a failed GNSS acquisition independently of the GNSS position status.
Observation 1: The network may trigger a GNSS measurement long before the GNSS validity duration expires, because the network observes the UE is not properly uplink synchronized.
Proposal 1: The UE shall move directly to idle mode upon a failed GNSS acquisition, triggered by the network, independently of the GNSS position status.
The potential cases for GNSS measurement failure and related UE behavior are:
1. For the network triggered GNSS measurement with subsequent GNSS measurement failure the UE goes to directly to idle independently of the GNSS position status. 
2. Upon UE autonomous triggered GNSS measurement with subsequent GNSS measurement failure: 
Note the autonomous measurement is always triggered when the GNSS is outdated i.e. at the expiry of the GNSS validity duration.
A. 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.
B. If the UE autonomously triggered the GNSS measurement at the GNSS validity duration expiry the UE shall go to idle immediately.
C. If the UE autonomously triggered the GNSS measurement at the GNSS validity duration + extension duration X expiry the UE shall go to idle immediately.
Based on the above review of the cases for GNSS measurement failure it is clear that the UE shall move to Idle if the UE fails a GNSS measurement triggered by the network (Case1). 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.B) or at the end of the GNSS validity duration + extension duration X (Case2.C). The only exception is the autonomous measurement triggered by the UE during C-DRX inactive time (Case2.A). 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. 
The above UE behavior at failed GNSS acquisition is also aligned with RAN1 agreement in which the UE moves to idle in Case1 (GNSS measurement triggered by the network), Case2.B and Case2.C(GNSS measurement autonomously triggered by UE) while there is no need to consider whether the GNSS position is outdated or uplink transmission extension activation status in these cases.
	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​
From RAN1 perspective, for the aperiodic GNSS measurement gap triggered by eNB with MAC CE, down select one of the alternatives for the failure of GNSS measurement:​
· Alt-1: UE goes to IDLE mode after the end of GNSS measurement gap if UE failed to re-acquire GNSS position fix within GNSS measurement gap.



Therefore we propose the following.
Proposal 2: If the GNSS measurement fails the UE always moves to RRC Idle unless 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 idle mode if the GNSS position is outdated and uplink transmission extension is not active.
A proposed TP has been provided in Annex.
Proposal 4: RAN2 to discuss the Annex TP for TS36.300. 
3	Conclusion
This document has made the following observations:
Observation 1: The network may trigger a GNSS measurement long before the GNSS validity duration expires, because the network observes the UE is not properly uplink synchronized.
And proposed the following:
Proposal 1: The UE shall move directly to idle mode upon a failed GNSS acquisition, triggered by the network, independently of the GNSS position status.
Proposal 2: If the GNSS measurement fails the UE always moves to RRC Idle unless 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 idle mode if the GNSS position is outdated and uplink transmission extension is not active.
Proposal 4: RAN2 to discuss the Annex TP for TS36.300. 
Annex
TP for 36.300. The change is in red. 
	23.21.2.2	Timing Advance and Frequency Pre-compensation
…
In connected mode, the UE shall continuously update the Timing Advance and frequency pre-compensation. The UE can be triggered to perform, or configured to autonomously perform, GNSS acquisition. In connected mode, upon outdated ephemeris and common Timing Advance, the UE shall acquire the broadcasted parameters. Upon failed GNSS acquisition, the UE shall move to idle mode unless the measurement is triggered autonomously by the UE during C-DRX inactive time if the GNSS position is outdated and uplink transmission extension is not active. Upon outdated GNSS position the UE shall move to idle mode, unless GNSS acquisition was triggered or uplink transmission extension is active. Upon completing the GNSS acquisition, the UE shall trigger remaining validity duration reporting (see TS 36.321 [13]).







