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1 Introduction
In the current TS 36.331 [1], serving cell ephemeris information is provided in SIB31. However, the provision of neighbor cell ephemeris has not been discussed (apart from the prediction of discontinuous coverage). In this paper, we provide some considerations regarding the neighbor cell ephemeris for measurement/mobility purposes.
2 Discussion
For IoT over NTN, idle mode measurement and cell reselection are supported. For eMTC over NTN, the eNB can also configure RRM measurements and handover for the connected mode UEs. 
In NR NTN, it is common understanding for RAN2, RAN1 and RAN4 that the ephemeris information of neighbour cell is needed for measurement and mobility purposes [2]

 REF _Ref110544128 \r \h 
[3]

 REF _Ref110544131 \r \h 
[4]. With the ephemeris information, the UE can predict the delay drifting, so that it does not need to perform timing search and tracking on neighbour cells for each measurement occasion. Another reason is that the UE needs the neighbour cell ephemeris information to assist the measurement of the neighbour cells due to the difference in Doppler shifts between serving and neighbour cells. 

For IoT NTN, it is similar to NR NTN that when performing neighbour cell measurement, the UE needs the neighbour cell ephemeris information to help determine the receiving timing and frequency. Therefore, neighbour cell ephemeris information should also be included in the system information. Besides, common TA parameters are also important for the determination of neighbour cell timing.
Proposal 1: Introduce the satellite assistance information of the neighbour cells in SIB31.
For BL UEs and UEs in CE, the maximum SIB and SI message size is 936 bits. For NB-IoT, the maximum SIB and SI message size is 680 bits. According to the current IE design, the total bits of the satellite information is about 263 bits. Therefore the maximum number of satellites for which assistance information can be provided is 3 for eMTC and 2 for NB-IoT, including serving satellite. So the maximum number of neighbour satellites for which assistance information can be provided is 2 for eMTC and 1 for NB-IoT. According to the current specification, RAN2 has already defined the maximum number of satellites in the SIB32 is 4 (maxSat-r17). For simplicity, this constraint definition can be reused. 

Observation 1: The maximum number of satellites for which assistance information can be provided in one SI is 3 for eMTC and 2 for NB-IoT, including serving cell satellite.

In our understanding, multiple neighbour cells can be served by the same satellite, and use the same satellite assistance information. Therefore we suggest introduce the carrier frequency and PCI list in the SIB to make the signalling more efficient.
Proposal 2: Introduce the carrier frequency and PCI in the SIB of satellite assistance information.
The CR is provided in [5].

Proposal 3: Approve the CR in [5].
3 Conclusion

In this contribution, we discuss the neighbour cell ephemeris information in IoT NTN and have the following and proposals:
Proposal 1: Introduce the satellite assistance information of the neighbour cells in SIB31.
Observation 1: The maximum number of satellites for which assistance information can be provided in one SI is 3 for eMTC and 2 for NB-IoT.

Proposal 2: Introduce the carrier frequency and PCI in the SIB of satellite assistance information.
Proposal 3: Approve the CR in [5].
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