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1. Introduction
The latest RAN2#122 meeting made the following agreements regarding the GNSS operation in IoT NTN:
	Agreements:
1.	Confirm the working assumption that GNSS validity duration UE reports is the remaining validity duration.
2.	The UE triggers GNSS measurement reporting every time upon completing the GNSS fix operation.
3.	When network triggers GNSS measurement initiation is up to network implementation.
4.	Add a note to state some AS operations are suspended when UE is performing GNSS measurement during GNSS measurement gap.
5.	GNSS fix time duration should be reported in 1) and 2):
	1) RRCConnectionReestablishmentComplete and RRCConnectionReestablishmentComplete-NB
	2) RRCConnectionReconfigurationComplete for HO case 
	(FFS whether there are some scenarios where this is not needed or whether there has to be some explicit NW indication to do so)
Working Assumptions:
1. 	An UL MAC CE for GNSS validity duration reporting is used for NB-IoT user plane solution and eMTC UE as well, in addition to previously agreed NB-IoT control plane solution
2.	A new DL MAC CE is introduced to trigger connected UE to perform GNSS measurement.


In this contribution we further discuss some remaining issues of supporting GNSS operation in RRC_CONNECTED based on the above agreements.
2. [bookmark: Proposal_Beacon]Discussion
AS operations to be suspended
To avoid unnecessary power consumption and RLF due to GNSS measurement, it was agreed that RLM is suspended during the GNSS measurement gap while the UE is measuring GNSS. Therefore, the AS operations to be suspended shall at least include the RLM.
Proposal 1: The AS operations to be suspended when UE is performing GNSS measurement during GNSS measurement gap includes RLM. FFS how to capture in the note agreed in RAN2#122.
However, triggering RLF is not the only consequence caused by GNSS measurement, and similar issues may occur in other aspects including neighbour cell measurement triggering for NB-IoT and measurement reporting for eMTC, which also consumes unnecessary UE power.
In Rel-17, the criteria of triggering neighbour cell measurement in RRC_CONNECTED for NB-IoT is a combination of serving cell RSRP and its variance. That is, if the measured serving cell RSRP is lower than a threshold and its variance compared to a reference RSRP is higher than a threshold, the UE performs neighbour cell measurements.
During the time duration of GNSS measurement, NB-IoT UE will not receive any signal from network including the reference signal for RSRP measurement, and as a result neighbour cell measurement could be triggered with corresponding RF switch. The similar issue could also occur for eMTC UEs configured with measurement objects including events regarding serving cell RSRP are configured.
Observation 1: During the time duration of GNSS measurement, unnecessary neighbour cell measurement in RRC_CONNECTED could be triggered after the beginning of the gap.
To avoid unnecessary neighbour cell measurement or report during the time duration of GNSS measurement, it may be also necessary to suspend the triggering of neighbour cell measurement (for NB-IoT) or measurement report (for eMTC) at the beginning the GNSS measurement.
Proposal 2: The AS operations to be suspended when UE is performing GNSS measurement during GNSS measurement gap includes CONNECTED neighbour cell measurement triggering for NB-IoT.
Proposal 3: The AS operations to be suspended when UE is performing GNSS measurement during GNSS measurement gap includes measurement report triggering for eMTC.
GNSS measurement gap and measurement start
For UE’s RRC state regarding GNSS measurement, it has been agreed that UE can stay in RRC_CONNECTED state when current GNSS position becomes out-of-date if the UE enters a GNSS measurement gap. Based on RAN1’s agreement, the duration for the GNSS measurement gap can be configured by eNB or equal to the latest reported GNSS position fix time duration if not configured by eNB. As a result, the 2 following cases are possible:
· Case A: The end of the duration for the GNSS measurement gap is late than the end of the latest reported GNSS position fix time duration.
· Case B: The end of the duration for the GNSS measurement gap is NO late than the end of the latest reported GNSS position fix time duration.
From our understanding Case A is only possible when the duration for the GNSS measurement gap is configured by eNB, while Case B is possible when the duration for the GNSS measurement gap is configured by eNB and is inevitable when the duration is not configured by eNB.
Observation 2: Based on current agreements, UE cannot stay in RRC_CONNECTED state when current GNSS position becomes out-of-date if the duration for the GNSS measurement gap is NOT configured by eNB.
For Case A, the answer to the corresponding FFS (whether the new GNSS measurement shall be started before, upon or after the current GNSS validity duration expiry) can be no timing restriction, i.e., the new GNSS measurement can be started regardless of the current GNSS validity duration expiry, as long as that UE can complete within the gap.
Observation 3: If the end of the duration for the GNSS measurement gap is late than the end of the latest reported GNSS position fix time duration, the new GNSS measurement can be started before, upon or after the current GNSS validity duration expiry.
For Case B, one possible understanding is that eNB triggers GNSS measurement before the end of the latest reported GNSS position fix time duration and assumes that UE can complete before it as well, which is not always guaranteed considering the length of GNSS measurement. Another understanding is that eNB does not consider it necessary to let UE stay in RRC_CONNECTED state when current GNSS position becomes out-of-date. For either understanding, the answer to the corresponding FFS is the new GNSS measurement shall be started BEFORE the current GNSS validity duration expiry.
Observation 4: If the end of the duration for the GNSS measurement gap is NO late than the end of the latest reported GNSS position fix time duration, the new GNSS measurement shall be started BEFORE the current GNSS validity duration expiry.
Based on the above analysis we propose for the FFS regarding GNSS measurement start:
Proposal 4: The start timing of the new GNSS measurement in a GNSS measurement gap depends on the duration of the GNSS measurement gap: 
· if the end of the GNSS measurement gap duration is late than the current GNSS validity duration expiry, the new GNSS measurement can be started before, upon or after the current GNSS validity duration expiry;
· else the new GNSS measurement shall be started BEFORE the current GNSS validity duration expiry.
3. Conclusion
In this contribution we further discuss some remaining issues of supporting GNSS operation in RRC_CONNECTED based on the latest RAN2 agreements. The following observation are given:
Observation 1: During the time duration of GNSS measurement, unnecessary neighbour cell measurement in RRC_CONNECTED could be triggered after the beginning of the gap.
Observation 2: Based on current agreements, UE cannot stay in RRC_CONNECTED state when current GNSS position becomes out-of-date if the duration for the GNSS measurement gap is NOT configured by eNB.
Observation 3: If the end of the duration for the GNSS measurement gap is late than the end of the latest reported GNSS position fix time duration, the new GNSS measurement can be started before, upon or after the current GNSS validity duration expiry.
Observation 4: If the end of the duration for the GNSS measurement gap is NO late than the end of the latest reported GNSS position fix time duration, the new GNSS measurement shall be started BEFORE the current GNSS validity duration expiry.
And we propose:
Proposal 1: The AS operations to be suspended when UE is performing GNSS measurement during GNSS measurement gap includes RLM. FFS how to capture in the note agreed in RAN2#122.
Proposal 2: The AS operations to be suspended when UE is performing GNSS measurement during GNSS measurement gap includes CONNECTED neighbour cell measurement triggering for NB-IoT.
Proposal 3: The AS operations to be suspended when UE is performing GNSS measurement during GNSS measurement gap includes measurement report triggering for eMTC.
Proposal 4: The start timing of the new GNSS measurement in a GNSS measurement gap depends on the duration of the GNSS measurement gap: 
· if the end of the GNSS measurement gap duration is late than the current GNSS validity duration expiry, the new GNSS measurement can be started before, upon or after the current GNSS validity duration expiry;
· else the new GNSS measurement shall be started BEFORE the current GNSS validity duration expiry.
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