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Introduction
In RAN1#104e, the following agreements have been made as a progress for time/frequency synchronization for IoT NTN [1]:
Agreement:
Study potential impact of GNSS Position fix on UE power consumption using battery life methodology in Rel-13 TR 45.820 (Section 5.4) 
FFS: Details of the study

Agreement:
Discuss whether GNSS measurement window is needed and beneficial for initial access.

Agreement:
For the study of potential impact of GNSS Position fix on UE power consumption consider at least the following parameters
· GNSS power consumption value
· GNSS position Time To First Fix

Agreement:
Study potential impact of NTN SIB carrying the satellite ephemeris on 
· UE power consumption in NB-IoT and eMTC 
· Accuracy of satellite location tracking
· PRACH congestion

Agreement:
Study the UE pre-compensation of satellite delay during long UL transmission on (N)PUSCH in NB-IoT and eMTC. 

Agreement:
Study the UE pre-compensation of satellite delay and Doppler during long UL transmission on PRACH in NB-IoT and eMTC.

Agreement:
Study the UE pre-compensation of satellite Doppler shift during long UL transmission on (N)PUSCH in NB-IoT and eMTC.

In this contribution, we discuss further on necessary changes to extend NB-IoT/eMTC to a non-terrestrial environment in terms of time/frequency adjustment.
Discussion
The time/frequency synchronization under a non-terrestrial environment has been studied in R17 NR NTN WI. In order to avoid the same set of discussions for the topics currently under discussion in NR NTN WI, RAN1 has focused on IoT NTN specific issues and down prioritized the common issues. In the end, the progress made in NR NTN WI for time/frequency synchronization related issues could be simply reused unless an essential change is required to apply for IoT UEs.
The following issues have been identified as IoT NTN specific issues to be discussed:
· Potential impact on UE power consumption due to
· GNSS Position fix
· NTN SIB carrying the satellite ephemeris
· Necessity of GNSS measurement window
· UE pre-compensation of satellite delay, Doppler, and/or Doppler shift during long UL transmission (NPUSCH or PRACH)
· New sync raster
In RAN #91E, expediting progress for Rel-17 IoT NTN was discussed in order to have a working IoT NTN solution in 3GPP in a timely manner for the market and agreed to revisit in RAN #92E to finalize the scope to deliver the essential minimum functionality of both NR NTN and IoT NTN [2]-[3]. As such, non-essential IoT NTN enhancement scheme has to be deprioritized and revisited in a future release if necessary, so that IoT NTN normative work could be successfully finished within Rel-17.
Proposal 1: non-essential issues should be down-prioritized in Rel-17 to expedite progress for Rel-17 IoT NTN.
Although a long battery life is one of the requirements for IoT devices, study on UE power consumption can be considered as a non-essential issue since the system will work without any UE power consumption reduction functionality additionally introduced for NTN. Note that power saving schemes have been already supported for IoT (eMTC and NB-IoT) including eDRX. Therefore, the UE power consumption study due to GNSS position fix and NTN SIB carrying the satellite ephemeris needs to be down prioritized in R17 study and focus on other topics.     
Proposal 2: any issues related UE power consumption impact study should be down-prioritized in Rel-17.
UL pre-compensation of satellite delay is also assumed for IoT NTN since it is assumed that IoT UEs has GNSS capability as similar to NR NTN UEs. As such, a IoT UE can pre-compensate satellite delay based on GNSS position and satellite ephemeris acquired. However, the satellite delay could change within a long UL transmission. Note that a UL transmission could be up to 2s due to NPUSCH repetitions and the satellite delay could change faster due to high satellite mobility. Therefore, the satellite delay estimation needs to be updated for UL pre-compensation in order to avoid UL performance loss which may be required to receive GNSS signal and/or satellite ephemeris.
A UL gap (40ms) is supported for NPUSCH after 256ms NPUSCH transmission and the gap could be used to update the satellite delay. However, existing UL gap may not be long enough to receive all necessary information to update the satellite delay. Therefore, a longer UL gap seems to be needed for IoT NTN.   
Proposal 3: a UL gap longer than 40ms is considered for IoT NTN.
Summary
In this contribution, we discussed on time and frequency synchronization for IoT NTN. Based on the discussion, we propose following: 
Proposal 1: non-essential issues should be down-prioritized in Rel-17 to expedite progress for Rel-17 IoT NTN.
Proposal 2: any issues related UE power consumption impact study should be down-prioritized in Rel-17.
Proposal 3: a UL gap longer than 40ms is considered for IoT NTN.
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