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Introduction
The WID on IoT-NTN performance enhancements in Rel-18 is approved in [1]. 
	4.1.1 	IoT-NTN Performance Enhancements in Rel-18 to address remaining issues from Rel-17
This work considers Rel-17 IoT-NTN as baseline as well as Rel-17 NR-NTN outcome and the further IoT-NTN performance enhancements objectives are listed below:
-	Disabling of HARQ feedback to mitigate impact of HARQ stalling on UE data rates [RAN1,RAN2]
-	Study and specify, if needed, improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption [RAN1]


In this contribution, we share our views on improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption.
UL transmission after original validity duration expires
[bookmark: OLE_LINK40]In RAN1#114b, the following proposal on calculating UE-specific TA for uplink transmission was discussed.
	Initial Proposal 1-1a:
From RAN1 perspective, the GNSS position fix obtained before duration X is triggered, can be utilized for calculating for uplink transmission within duration X. 
Note: RAN2 can further discuss on whether X can be used to extend the original GNSS validity duration, if needed.


Compared to the movement of satellites, the movement speed of UE is negligible. Considering the delay changes caused by the rapid movement of satellites, if UE does not use GNSS position and satellite ephemeris information to calculate UE level TA within the duration X, UE will be unable to maintain UL synchronization. In our view, the lasted GNSS position fix obtained before duration X is triggered, can be utilized for calculating UE-Specific TA for uplink transmission within duration X.
Proposal 1: The latest GNSS position fix obtained before duration X is triggered, can be utilized for calculating UE-Specific TA for uplink transmission within duration X.

Autonomously GNSS measurement timer
In RAN1#111, the following agreement on autonomously GNSS measurement had been achieved.
	Agreement 
For GNSS measurement in RRC connected, if eNB aperiodically triggers connected UE to make GNSS measurement, UE can re-acquire GNSS position fix with a gap
· FFS details of gap configuration
The UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement
· FFS based on configured timing 


The current conclusion is that the UE may re-acquire GNSS autonomously (when configured by the network) if UE does not receive eNB trigger to make GNSS measurement. In other words, if UE has previously received MAC CE from eNB to trigger GNSS measurement, UE cannot perform autonomous GNSS measurement in the future. The current conclusion description is inconsistent with everyone's original intention. To deal with this issue, the following proposal was discussed in last meeting.
	Second Round Proposal 3:
The UE may re-acquire GNSS autonomously (when configured by the network) in the GNSS measurement timer, if UE does not receive eNB trigger to make GNSS measurement within duration T, where T starts at the point where latest remaining GNSS validity duration is reported to the end of UL transmission extension duration expires (if applied). 


We agree to the above proposal.
Proposal 2: The UE may re-acquire GNSS autonomously (when configured by the network) in the GNSS measurement timer, if UE does not receive eNB trigger to make GNSS measurement within duration T, where T starts at the point where latest remaining GNSS validity duration is reported to the end of UL transmission extension duration expires (if applied).

GNSS measurement gap
In last meeting, the determination of the start time of GNSS measurement gap triggered by MAC CE for IoT NTN was captured in 36.213 in 16.10, as the following CR.
	<Unchanged parts are omitted>
16.10	GNSS measurement gap related procedures
For a NB-IoT UE in a NTN FDD serving cell, when the UE receives a GNSS Measurement Command MAC CE in a NPDSCH ending in DL subframe n,
-	if the UE shall not provide HARQ-ACK information for the HARQ process associated with the transport block in the NPDSCH carrying GNSS Measurement Command MAC CE,
-	the UE shall assume the start of the measurement gap in subframe n+12
-	otherwise,
-	the UE shall assume the start of the measurement gap in subframe k+2, where k is the first DL subframe after the end of the transmission of the NPUSCH carrying ACK/NACK response for the HARQ process associated with the transport block in the NPDSCH.
<Unchanged parts are omitted>


In our view, measurement gap for RRM and GNSS measurement gap need to be distinguished in the specification. Therefore, we have the following proposal.
Proposal 3: Adopt the following TP for section 16.10 in TS 36.213.
	Reason for change
	Measurement gap for RRM and GNSS measurement gap need to be distinguished in the specification. 

	Summary of change
	Section 16.10 in 36.213: Change measurement gap to GNSS measurement gap in 16.10 in 36.213.

	Consequences if not approved
	Measurement gap for RRM and GNSS measurement gap can not be distinguished in the specification.

	Text proposal
	TS 36.213
16.10	GNSS measurement gap related procedures
************** Unchanged parts omitted**************
For a NB-IoT UE in a NTN FDD serving cell, when the UE receives a GNSS Measurement Command MAC CE in a NPDSCH ending in DL subframe n,
-	if the UE shall not provide HARQ-ACK information for the HARQ process associated with the transport block in the NPDSCH carrying GNSS Measurement Command MAC CE,
-	the UE shall assume the start of the GNSS measurement gap in subframe n+12
-	otherwise,
-	the UE shall assume the start of the GNSS measurement gap in subframe k+2, where k is the first DL subframe after the end of the transmission of the NPUSCH carrying ACK/NACK response for the HARQ process associated with the transport block in the NPDSCH.
************** Unchanged parts omitted**************



Conclusion
In this contribution, we have following proposals:
Proposal 1: The latest GNSS position fix obtained before duration X is triggered, can be utilized for calculating UE-Specific TA for uplink transmission within duration X.

Proposal 2: The UE may re-acquire GNSS autonomously (when configured by the network) in the GNSS measurement timer, if UE does not receive eNB trigger to make GNSS measurement within duration T, where T starts at the point where latest remaining GNSS validity duration is reported to the end of UL transmission extension duration expires (if applied).

Proposal 3: Adopt the following TP for section 16.10 in TS 36.213.
	Reason for change
	Measurement gap for RRM and GNSS measurement gap need to be distinguished in the specification. 

	Summary of change
	Section 16.10 in 36.213: Change measurement gap to GNSS measurement gap in 16.10 in 36.213.

	Consequences if not approved
	Measurement gap for RRM and GNSS measurement gap can not be distinguished in the specification.

	Text proposal
	TS 36.213
16.10	GNSS measurement gap related procedures
************** Unchanged parts omitted**************
For a NB-IoT UE in a NTN FDD serving cell, when the UE receives a GNSS Measurement Command MAC CE in a NPDSCH ending in DL subframe n,
-	if the UE shall not provide HARQ-ACK information for the HARQ process associated with the transport block in the NPDSCH carrying GNSS Measurement Command MAC CE,
-	the UE shall assume the start of the GNSS measurement gap in subframe n+12
-	otherwise,
-	the UE shall assume the start of the GNSS measurement gap in subframe k+2, where k is the first DL subframe after the end of the transmission of the NPUSCH carrying ACK/NACK response for the HARQ process associated with the transport block in the NPDSCH.
************** Unchanged parts omitted**************
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