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Introduction
In RAN1#104b-e, the following agreements have been made as a progress for time/frequency synchronization for IoT NTN [1]:

Agreement:
· Capture in TR 36.763, moderator’s summary of GNSS Position fix impact on UE power consumption based on Appendix A Section 5.1
· Capture in TR 36.763, individual companies battery life analysis in Appendix A

Agreement:
UE pre-compensation done per N time units for long PUSCH is the baseline solution. 
· The pre-compensation does not vary within a block of N time units
· FFS: the definition and value of N

Agreement:
UE pre-compensation done per N time units for long PRACH is the baseline solution. 
· The pre-compensation does not vary within a block of N time units
· FFS: the definition and value of N

Agreement:
For DL synchronization in the Rel-17 timeframe, the following should be considered
· New Channel raster with a step size increased to be greater than 100 kHz 
· (part of) ARFCN-indication-in-MIB

Agreement:
Capture the following in the TR:
The required power consumption to read SIB containing satellite ephemeris information for the short sporadic connections use case is not significant. 
· Note: For this conclusion, it is assumed that the UE need not read broadcast SIB for the purpose of obtaining satellite ephemeris information in CONNECTED mode.

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
PRACH congestion
In RAN1 #104b-e, potential PRACH congestion issue was discussed. The PRACH congestion may occur when the SIB carrying satellite ephemeris information is transmitted with long cycle since all UEs within the cycle will read the SIB and select PRACH resource at the same RO. Using a random delay to determine RO after SIB read has been proposed to alleviate the PRACH congestion.
However, the PRACH congestion can be handle by gNB with an appropriate configuration of ephemeris SIB and ROs. For example, more frequent RO could alleviate the PRACH congestion since the first RO after ephemeris SIB read could be different due to different propagation delay across the UEs when cell size is large. Therefore, short RO period may reduce PRACH congestion.
Observation-1: Short RO period configuration could reduce PRACH congestion since the first RO after ephemeris SIB read could be different across the UEs due to different propagation delay.
In addition, frequent ephemeris SIB transmission also reduces PRACH congestion since the number of UEs within each ephemeris SIB transmission cycle will be reduced. In this case, at least one RO should be configured in each ephemeris SIB transmission cycle.
Observation-2: frequent ephemeris SIB transmission also reduces PRACH congestion when its associated ROs configured appropriately.
Based on the observations, it seems the PRACH congestion could be alleviated by gNB implementation. Given that the group should aim to finish normative work for IoT NTN in Rel-17, the PRACH congestion issue should be down-prioritized in Rel-17 and study further the standards-based solution in the later release if needed.
Proposal-1: it is up to gNB implementation how to handle PRACH congestion in Rel-17.
Summary
In this contribution, we discussed on time and frequency synchronization for IoT NTN. Based on the discussion, we propose following: 

Observation-1: Short RO period configuration could reduce PRACH congestion since the first RO after ephemeris SIB read could be different across the UEs due to different propagation delay.
Observation-2: frequent ephemeris SIB transmission also reduces PRACH congestion when its associated ROs configured appropriately.
Proposal-1: it is up to gNB implementation how to handle PRACH congestion in Rel-17.
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