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1. Introduction
The latest RAN2#123 meeting made the following agreements regarding GNSS operations in IoT NTN:
	Agreements:
1.	An UL MAC CE for GNSS validity duration reporting is used for NB-IoT user plane solution and eMTC UE as well and A new DL MAC CE is introduced to trigger connected UE to perform GNSS measurement.
2.	RAN2 will wait for more input foRAN1 for the detailed format of UL MAC CE for GNSS validity duration reporting and DL MAC CE for GNSS measurement wait for more input from RAN1.
3.	T318 is restarted after GNSS position fix 
4.	Capture the following NOTE in Stage 2 (can further fix the wording):
NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.
	FFS whether we need to state something about AS resumption
5.	UE assumes the GNSS location is valid upon successful GNSS measurement
6.	Network enables the reporting of GNSS position fix duration, in SIB2 and in dedicated signalling for the HO case
7.	UE autonomously trigger GNSS measurement can be configured via RRC dedicated signalling
8.	UE can autonomously start GNSS measurement during the inactive state of C-DRX.
9.	The exact time of starting GNSS measurement during the inactive state of C-DRX can be left for UE implementation.
10.	The priority of GNSS validity duration MAC CE is higher than BSR. The exact priority can be further checked during MAC running CR review.
11.	RRC layer needs to send indication to trigger MAC to report the remaining GNSS measurement validity duration. 
12.	RRC layer sends such indication to MAC layer upon RRC layer receives indication that GNSS becomes valid.
13.	MAC layer should guarantee the reported remaining GNSS measurement validity duration is the latest value.
14.	If UE failed to autonomously re-acquire the GNSS position fix and the GNSS position is still valid during the inactive state of C-DRX, UE does not move to RRC_IDLE. There is no specification impact. FFS if we still allow the UE not to move to Idle in case GNSS position is outdated
15.	If there is neither network aperiodically trigger nor network configuration of UE autonomously GNSS measurement, UE moves to RRC_IDLE after GNSS becomes invalid. It’s FFS how to decide GNSS valid or invalid considering duration X and Y.


In this contribution we further discuss some remaining issues in GNSS operations based on previous discussions and agreements.
2. [bookmark: Proposal_Beacon]Discussion
Priority of GNSS validity duration MAC CE
In the latest meeting there was a discussion on the priority of GNSS validity duration MAC CE and it was agreed to be higher than BSR, while no decision was made for which MAC CE it is lower than. For instance a proposal of being lower than timing advance report MAC CE was supported with majority. In our understanding although timing advance report is optionally configured, it is OK to set the priority of GNSS validity duration MAC CE lower than that of timing advance report MAC CE. The priority rule is applied when timing advance report is configured.
Proposal 1: When Timing Advance report is configured, GNSS validity duration MAC CE has lower priority than Timing Advance report MAC CE.
Condition for entering RRC_IDLE
The conditions for entering RRC_IDLE in case of GNSS measurement failure have been discussed for network-triggered or UE autonomous GNSS measurement (and when none is triggered). The remaining details to be decided are for UE autonomous GNSS measurement considering the GNSS validity duration with possible extension pending on RAN1 decision. In our understanding there is consensus in that UE enters IDLE upon GNSS expiration and the only issue is how to determine the timing of expiration (e.g., whether and how X is counted with the original GNSS validity duration). Referring to the following RAN1#114 agreements, it is proposed that RAN2 determines the UE behavior upon expiration and leave the detail of determining expiration (e.g., when autonomous GNSS timer expires) to RAN1 discussion.
	RAN#114 agreements for reference
· For autonomous GNSS timer, the start time of the autonomous GNSS measurement timer is where the original GNSS validity duration expires, and the duration X (if any) expires.
· Note (as already agreed): The duration X is where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition.
· 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, down select one for the duration X:
· Alt-3: when timeAlignmentTimer is not infinity, X is equal to remaining timeAlignmentTimer; when timeAlignmentTimer is infinity, X is equal to Y.
· FFS: whether X can be used to extend the original GNSS validity duration.
· Y is a configured value.
· Note 1: The feature can be enabled/disabled by network
· Note 2 (as already agreed): The duration X is where UL transmission can be allowed after original GNSS validity duration expires without GNSS re-acquisition.


Proposal 2: 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. Whether and how X can be used to extend the original GNSS validity duration (as well as value of X) are up to RAN1.
Time-based CHO during GNSS measurement
For the AS operations during the GNSS measurement it was agreed to add the following note in RAN2#123: “NOTE: The AS operations (e.g. RLM related timers, dataInactivityTimer, CHO execution, neighbour cell measurement, RACH, SR, and BSR) are suspended when UE is performing GNSS measurement during GNSS measurement gap.” However after checking the details of each listed operation, there is still one concern on the time-based CHO wherein the time condition (i.e., configured as T1 + duration) is the actual time window of evaluation that is not affected by GNSS measurement (e.g., source/target cell or satellite still moves out or in regardless of GNSS measurement being performed or not), and the evaluation for the time condition shall not be suspended (i.e., the evaluation time window of T1 + duration is not extended with GNSS measurement duration), and only the evaluation for RSRP condition is suspended.
Proposal 3: For time-based CHO configured, the time condition shall not be suspended (T1 + duration goes on during GNSS measurement) and UE only suspends evaluation for RSRP conditions.
3. Conclusion
In this contribution we discuss some remaining issues in GNSS operations based on previous discussions and agreements. It is proposed that:
Proposal 1: When Timing Advance report is configured, GNSS validity duration MAC CE has lower priority than Timing Advance report MAC CE.
Proposal 2: 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. Whether and how X can be used to extend the original GNSS validity duration (as well as value of X) are up to RAN1.
Proposal 3: For time-based CHO configured, the time condition shall not be suspended (T1 + duration goes on during GNSS measurement) and UE only suspends evaluation for RSRP conditions.
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