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1 Introduction
This contribution discusses the remaining issues on enhancements to time and frequency synchronization for IoT in NTN, including UL segmentation for NPUSCH and NPRACH. 
2 Remaining issues on time and frequency synchronization enhancements
In RAN1#107-e, RAN1 discussed the enhancements on UL transmission segmentation of NPUSCH/NPRACH for NB-IoT and the following agreements are made.
	Agreement
UL transmission segment duration with one value X per NPUSCH for NB-IoT and PUSCH/PUCCH for eMTC may be indicated on SIB.
…
Agreement
At least UL transmission segment duration with one value X for NPRACH for NB-IoT and PRACH for eMTC may be indicated on SIB.
…
Agreement
For NB-IoT NTN, the network configures one of K values for the UL transmission segment duration of each PRACH preamble format in a k-bit field, where the size of the k-bit field and the number of K candidate values depend on the preamble format.
· Format 0 and format 1: 3-bit field, K=6 candidate values 2.4.(TCP+TSEQ), 4.4.(TCP+TSEQ), 8.4.(TCP+TSEQ), 16.4.(TCP+TSEQ), 32.4.(TCP+TSEQ), 64.4.(TCP+TSEQ)
· Format 2:  3-bit field, K=5 candidate values 1.6.(TCP+TSEQ), 2.6.(TCP+TSEQ), 4.6.(TCP+TSEQ), 8.6.(TCP+TSEQ), 16.6.(TCP+TSEQ) .


From the agreements, the exact segment duration value K when transmitting NPRACH preambles is agreed to be signaled in SIB with a 3-bit field indicating different values with respect to different preamble formats, where the value X should be captured in TS 36.133 and the corresponding description should be included in TS 36.213 at Clause 16.1.2. So, we have the following proposal:
Proposal 1: Capture TP#1 in clause 16.1.2 in TS 36.213.
	===========================   Start of TP #1 for TS 36.213 ===============================
16.1.2	Timing synchronization
---------------------------------------------------- Unchanged Text Omitted -------------------------------------------------------
If a segment duration is configured by higher layer parameter TransmissionDurationNPRACH-NB-r17, the UE is expected to adjust the  per segment during the transmission of narrowband physical random access preamble. 
If a segment duration is configured by higher layer parameter TransmissionDurationNPUSCH-NB-r17, the UE is expected to adjust the  per segment during the transmission of narrowband physical uplink shared channel.
============================== End of TP #1 for TS 36.213 ===============================


In RAN1 #107-e [1], the following agreement were made for UL time and frequency synchronization for IoT in NTN:
	Agreement:
Confirm the working assumption made at RAN1#106-bis-e on serving satellite ephemeris bit allocations for LEO/MEO/GEO based non-terrestrial access network:
· Support serving satellite ephemeris format bit allocations for LEO/MEO/GEO based non-terrestrial access network: 
· Position and velocity state vector ephemeris format is 17 bytes payload. 
· The field size for position (m) is 78 bits 
· Position range is driven by GEO : +/- 42 200 km
· The quantization step is 1.3m for position
· The field size for velocity (m/s) is 54 bits 
· Velocity range is driven by LEO@600 km: +/- 8000 m/s
· The quantization step is 0.06 m/s for Velocity


According to our companion paper [2], the velocity range is calculated wrong in the above agreement, therefore we proposed the following observation and proposal.
Observation 1: The velocity range (+/- 8000 m/s) is not correct for the current agreement.
Proposal 2: The velocity range of +/- 8000 m/s should change to [-7864,7863] according to the bit allocation and granularity.  
3 Conclusion
In this contribution, we further discuss the issue of UL time and frequency synchronization enhancement for IoT in NTN, the following observations and proposals are presented:
Observation 1: The velocity range (+/- 8000 m/s) is not correct for the current agreement.
Proposal 1: Capture TP#1 in clause 16.1.2 in TS 36.213.
[bookmark: _GoBack]Proposal 2: The velocity range of +/- 8000 m/s should change to [-7864,7863] according to the bit allocation and granularity.  
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