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Introduction
In RAN#95, work item in RP-220979 has been approved and updated in RP-223519. The objectives regarding IoT NTN are the following 
	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 needed improved GNSS operations for a new position fix for UE pre-compensation during long connection times and for reduced power consumption. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed. [RAN1, RAN2]
· NOTE: The need for RAN4 Core requirements for this objective will be identified after the conclusion on the need for improvements.




In the following, we address one issue on improved GNSS operation that yet needs to be specified.

Improved GNSS operation

In a NTN serving cell, a UE uses the following formula to determine the timing advance:

where  denotes the TA component based on accumulating the timing advance commands (TACs) received from the eNB. The term  is determined by the UE using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. The term  is used to pre-compensate the change in TA due to the satellite movement during the validity of the satellite ephemeris. The term  is a fixed offset used to calculate the timing advance. The change in the UE position is compensated by the closed-loop TACs.
After the UE obtains a new GNSS position fix in RRC Connected it is important to reset the accumulated timing advance term, i.e., to set  since the UE position is accurate again after GNSS reacquisition. It may be that  is reset as part of the UE-initialized CBRA procedure to launch the reporting of a new GNSS validity duration. However, based on current specification a UE shall monitor (N)PDCCH right after GNSS measurement gap, and it may receive DL allocation or UL grant before it initiates CBRA to provide new GNSS validity duration. PUCCH or NPUSCH format 2 (for HARQ-ACK transmission) or (N)PUSCH transmitted with incorrect TA would cause interference in eNB reception. Therefore, we have the following proposal:

Proposal 1: The accumulated timing advance term should be reset, i.e., to set  after a new GNSS position fix is obtained in RRC Connected mode.

A TP incorporating this change into TS 36.213 is found below for eMTC and NB-IoT:
================================= </TP1> ======================================
============================== <TP1 36.213> ==================================
[bookmark: _Toc415085423]4.2.3	Transmission timing adjustments

<Unchanged parts are omitted>

For a BL/CE UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the BL/CE UE determines  (defined in [3]) using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the BL/CE UE determines (defined in [3]) based on one-way propagation delay  which can be obtained as:

where , , and  are given by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation respectively, and  is the epoch time given by the higher layer parameter epochTime.  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by . After the BL/CE UE successfully reacquires GNSS, the UE sets NTA = 0.

<Unchanged parts are omitted>

16.1.2	Timing synchronization

<Unchanged parts are omitted>

For a UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the UE determines  (defined in [3]) using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. To pre-compensate the two-way transmission delay between the uplink time synchronization reference point and the serving satellite, the UE determines (defined in [3]) based on one-way propagation delay  which can be obtained as:

where , , and  are given by the higher layer parameters nta-Common, nta-CommonDrift, and nta-CommonDriftVariation respectively, and  is the epoch time given by the higher layer parameter epochTime.  provides a distance at time  between the serving satellite and the uplink time synchronization reference point divided by the speed of light. The uplink time synchronization reference point is the point where DL and UL are frame aligned with an offset given by . After the UE successfully reacquires GNSS, the UE sets NTA = 0.

================================= </TP1> ======================================

Proposal 2: Endorse TP1 (36.213)

Conclusions 
In this contribution we discussed the remaining issues on improved GNSS operation for IoT NTN and made the following proposals:
Proposal 1: The accumulated timing advance term should be reset, i.e., to set  after a new GNSS position fix is obtained in RRC Connected mode.
Proposal 2: Endorse TP1 (36.213)


