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1. Introduction
In the last meeting, we had extensive discussions on the synchronization relevant issues and the following agreements were made [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 continue to share our views, helping to reach possible consensus on the enhancements for IOT-NTN. 
2. Discussion

In NTN system, its long propagation delay is an obvious difference compared with terrestrial network. The enhancement has been discussed and detailed design solutions have been working on for NR-NTN. For NB-IoT/eMTC, there is no exemptions of avoiding this issue. Thus, how to deal with long propagation delay is an important item for the enhancement. 

In fact, from the experience of the NR-NTN work, the TA estimation is partially relied on UE GNSS capability. In addition, the TA is also adjusted by the network to ensure a correct TA to cover a part of the feeder link RTT. However, moving to IoT-NTN, the device may not be able to activate in parallel IoT module and GNSS module. Thus, a GNSS measurement window is needed, which can be reserved for the UE to perform GNSS related measurement. The window is critical and should be un-ambiguously defined between the network and the UE as it directly impacts the network scheduling.  The GNSS measurement window length can be further studied. 
Proposal 1: a GNSS measurement window is needed and the network/UE have to have a common understanding on the GNSS window. 

On the other hand, in the legacy NB-IoT/eMTC system, the network may configure a gap and it is to be used by the UE to perform a re-synchronization based on DL synchronization signals. When moving towards NTN system, this gap should also be needed. Moreover, the synchronization in NTN system may consist of a step for reading updated NTN ephemeris. Thus, further study is needed to investigate if the DL gap or the UL gap should be enhanced to factor in the NTN ephemeris reading. 
Proposal 2: Study whether the DL and UL gap shall take into account NTN-SIB reading. 
Another aspect on the UL gap is that for long UL transmissions, the UE needs to stop the UL to re-adjust the timing advance, which further includes the feeder link and service link TA adjustment. In NB-IoT specification, a gap of 40 ms is inserted for every 256 ms UL transmission. In a LEO system, due to fast satellite mobility, e.g. at LEO 600, time drift is 0.71 us in one RTD of 28.4 ms, the timing and frequency synchronization error cannot be deem negligible within the 256 ms. Thus, the gap might need to be inserted earlier for the UE to re-adjust the timing and frequency synchronization. Moreover, the gap should also cover the maximum TA variation. 
Proposal 3: Study whether and how the UL gap should be enhanced, considering the NTN timing drift rate and frequency drift rate. 
In the last meeting, the issue of PRACH congestion was pointed out. This issue happens in particular for a group of UE received paging message and try to connect to the network. To maintain a correct timing advance for PRACH transmission, the UEs will need to read the NTN-SIB for acquiring an up-to-date NTN ephemeris. With this, the UEs are somehow aligned the time to contest the RO transmission, resulting potentially in a congestion problem. This issue can be easily resolved by reusing the already specified back-off window signaled in the RAR. 
Proposal 4: PRACH transmission back-off can be beneficial to resolve the issue of PRACH congestion. 
3. Conclusion

In this contribution, we have discussed some follow-up issues from the last meeting and the following proposals are presented for RAN1 to consider 

Proposal 1: a GNSS measurement window is needed and the network/UE have to have a common understanding on the GNSS window. 

Proposal 2: Study whether the DL and UL gap shall take into account NTN-SIB reading. 
Proposal 3: Study whether and how the UL gap should be enhanced, considering the NTN timing drift rate and frequency drift rate. 
Proposal 4: PRACH transmission back-off can be beneficial to resolve the issue of PRACH congestion. 
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