3GPP TSG RAN WG2 #113-e
R2-2101055
Electronic, 25 Jan – 05 Feb 2021                                                           
Source: 
Huawei, HiSilicon
Title: 
Discussion on SI for NTN NB-IoT
Agenda Item:
9.2.4
Document for:
Discussion and decision

1 Introduction
In RAN2 #112-e meeting, NB-IoT and eMTC support for NTN was discussed with the following agreements:
· [035] 11: RAN2 will discuss on providing satellite ephemeris data and other information using System Information (SI) message for eMTC/NB-IoT NTN.
· [035] 12: RAN2 will use cell selection/reselection for NR-NTN as the baseline and discuss further about the detailed solutions in eMTC/NB-IoT NTN.
In this contribution, we discuss some details of SI for NTN NB-IoT.
2 Discussion
As agreed in NR NTN RAN2 #112-e [1]:
1. Satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN (FFS what the term satellite/HAPS ephemeris actually means). FFS when this ephemeris based cell selection / reselection can be used. FFS whether UE location (and/or other information) based cell selection and reselection should be introduced for NTN

2. The satellite ephemeris should be provided to UE, at least for Satellite/HAPS ephemeris based cell selection and reselection (FFS what the term satellite/HAPS ephemeris actually means).

3. Postpone the discussion on whether to introduce a new SIB until we have more progress on the content of NTN specific system information.

Note that the type of ephemeris and whether to inform UE via SI is not yet decided in NR NTN, it would be better to reuse the NR agreements as a starting point so this part can wait for further progress in NR NTN.
Proposal 1: How to signal the ephemeris should wait for progress in NR NTN. 
Below are two characteristics of NB-IoT that should be considered in the provision of the ephemeris in NB-IoT:

1. The memory size is limited in NB-IoT UEs since it is designed for small data transmission and for low cost. As discussed in NR NTN, one potential solution is to pre-store the ephemeris in the UE side, however, it may not be suitable for NB-IoT UEs since they may not be able to store the whole ephemeris in limited buffer. Increasing the the memory size is also not desired because it will increase the cost of NB-IoT UEs. So the size of the stored ephemeris should be carefully analysed.
2. The size of SI in NB-IoT is quite small, i.e. 680 bits. One potential solution is to signal the ephemeris in one SIB, similar issue to the above, the size of the ephemeris may be larger than 680 bits.
Based on the above analysis, RAN2 should pay special attention to the size of ephemeris for NTN NB-IoT.

Proposal 2: RAN2 should pay special attention to the size of ephemeris considering the limited size of the UE memory and of the SI for NTN NB-IoT. 

As agreed in NR NTN RAN2 #112-e:

1. Existing cell reselection principles are considered as baseline and that information about when a cell is going to stop serving the area and information about new upcoming cell can be further considered. In which form and how this is exactly implemented in the cell reselection principles is FFS.
For NTN NB-IoT, the same agreement as NR can be reused. In addition, the time information of when a cell is going to stop serving the area and information about the new upcoming cell can be added in SI to enhance cell selection/reselection performance.

Proposal 3: To provide assistance information about the serving cell coverage time and about the new upcoming cell in SI for NTN NB-IoT.
3 Conclusion

In this contribution, we discussed some aspects of system information for NTN NB-IoT and have the following proposals:
Proposal 1: How to signal the ephemeris should wait for progress in NR NTN. 

Proposal 2: RAN2 should pay special attention to the size of ephemeris considering the limited size of the UE memory and of the SI for NTN NB-IoT. 

Proposal 3: To provide assistance information about the serving cell coverage time and about the new upcoming cell in SI for NTN NB-IoT.
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