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1.
Background

RAN WID on NB-IoT/eMTC support for Non-Terrestrial Networks (IoT NTN) in RP-211601, states the following among the WI objectives:

· GNSS capability in the UE is taken as a working assumption for both NB-IoT and eMTC devices. With this assumption, UE can estimate and pre-compensate timing and frequency offset with sufficient accuracy for UL transmission. Simultaneous GNSS and NTN NB-IoT/eMTC operation is not assumed.

· UE pre-compensation for UL synchronization in RRC_IDLE and RRC_CONNECTED states based at least on its GNSS-acquired position and the serving satellite ephemeris

NOTE: The UE needs to perform pre-compensation for UL synchronization (based on GNSS) before initiating UL transmission.
Based on the above we observe the following lower layer limitations for IoT NTN in Rel-17:
· The UE must have a valid GNSS fix before initiating UL transmission.
· The UE cannot operate the 3GPP IoT NTN stack and acquire GNSS at the same time. 

This leads to the following key observation:

Observation 1: If the UE does not have a valid GNSS fix, the UE must first acquire the GNSS fix before initiating UL transmission. 

2.
Discussion

A typical time needed to acquire GNSS fix measures in seconds and may take up to 10-30 seconds in some scenarios (e.g. cold start). From the NAS perspective, this means that the UL transmission can be substantially delayed in the lower layers.

Observation 2: NAS layer UL transmissions may be delayed in the lower layers up to 10-30 seconds due to the need to acquire GNSS fix.   
If no consideration is given to this delay, the NAS supervision timers may expire before the message is even sent by the UE. This obviously needs to be remedied. 

Proposal 1: Within the scope of IoT NTN WI in Rel-17, CT1 shall work on the NAS solution to account for the delay in the lower layers due to GNSS fix acquisition.

Whether the same conclusion applies to NR NTN or not is not clear. Reply from RAN2 on the CT1 LS in C1-215074 may provide guidance to this question.

