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Introduction
In RAN1#114bis meeting, the following agreements were made on GNSS operation for IoT NTN [1]:

Agreement
When timeAlignmentTimer is infinity, the duration X is equal to Y. Network can configure Y via a 3-bit field at least with component values [sf500, sf750, sf1280, sf1920, sf2560, sf5120, sf10240].
FFS: whether there is a new value

Agreement
The feature of “UL transmission after original validity duration expires with duration X” can be enabled/disabled by network via RRC signalling.


Agreement
For the aperiodic GNSS measurement gap triggered by eNB with MAC CE, the start time of the gap should be at p+ X2, where p is the end of HARQ feedback transmission subframe/slot when HARQ feedback for the MAC CE is enabled and X2 is a predefined value, down select
· Alt- A: X2 = 1ms 
· Alt- B: X2 = 2ms 
· Alt- C: X2 = 3ms 
· Alt- E: X2 = 1ms for NB-IoT, X2 = 4ms for eMTC 

Agreement
New texts for GNSS measurement gaps for NB-IoT and eMTC in TS36.213 should be added to capture the determination of the start time of GNSS measurement gap triggered by MAC CE.


Agreement
For the aperiodic GNSS measurement gap triggered by eNB with MAC CE, the start time of the gap should be at p+ X2, where p is the end of HARQ feedback transmission subframe/slot when HARQ feedback for the MAC CE is enabled and X2 is predefined value, where X2 = 2ms.

Agreement
Endorsed the TP below for TS36.213, and leave it to the spec editor whether to create new clauses for this TP and if so to decide the title of the new clauses.


In this contribution, we present the discussion on the remaining issues for improved GNSS operation in IoT NTN scenario.

Discussion

UL transmission after original GNSS validity duration expires
It was agreed in previous meeting that the UL transmission can be allowed after the original GNSS validity duration expires subject to meeting the time and frequency error requirement. However, it is yet not clear on the UE behavior during the extended UL transmission period.
[bookmark: _Hlk149928317]One issue is how UE can perform the UL synchronization during the extended period. For a BL/CE UE in a NTN serving cell, using serving satellite higher-layer ephemeris parameters, if configured, the BL/CE UE determines the autonomous TA adjustment using the serving satellite position and its own position to pre-compensate the two-way transmission delay on the service link. It could be up UE’s implementation to perform the autonomous TA adjustment during the extended duration.
Proposal 1: It could be up to UE’s implementation to perform the autonomous TA adjustment during the extended duration.
.

UE reporting
It is agreed that UE reports the new remaining GNSS validity duration in RRC connected every time after successful GNSS measurement. It is still FFS on whether UE should report the new remaining GNSS validity duration within a duration D. UE can trigger SR/PRACH transmission to require UL resources to report the remaining GNSS validity duration if the UE acquire the GNSS measurement successfully early within the GNSS measurement gap. UE can also report the remaining GNSS validity duration based on the eNB’s grant outside the GNSS measurement gap. It seems not necessary to define the duration D.

Proposal 2: UE can report the remaining GNSS validity duration based on the eNB’s grant after successful GNSS measurement.



Conclusions
In this contribution, we discuss the remaining issues related to the GNSS operation. Based on our analysis, we have the following proposals:
Proposal 1: It could be up to UE’s implementation to perform the autonomous TA adjustment during the extended duration.
Proposal 3: UE can report the remaining GNSS validity duration based on the eNB’s grant after successful GNSS measurement.
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