3GPP TSG-RAN WG2 Meeting #113e                                                        R2-2100739
E-Meeting: January 25-February 05, 2021                                     
Agenda item:
9.2.4
Source:
Qualcomm Incorporated
Title:
Enhancement to SIB acquisition
Document for:
Discussion and Decision
1. Introduction 
In RAN2#112e meeting, several agreements were made related to scenarios for IoT NTN and applicability of NR NTN solutions discussed so far. Following agreement was made via email discussion.
· RAN2 will discuss on providing satellite ephemeris data and other information using System Information (SI) message for eMTC/NB-IoT NTN.

In this document, we provide further details on the enhancement to system information acquisition for NB-IoT and eMTC in NTN.
2. Discussion 

For eMTC and NB-IoT in NTN, existing mechanism (as in terrestrial network) should be a baseline, i.e., scheduling information of SIB1 is provided in MIB. SIB1 provides scheduling of other SIBs and SI-RNTI is not used (except by non-BL UE in RRC_CONNECTED for ETWS/CMAS notification). More importantly, UE shall not be required to update/acquire SIB in RRC_CONNECTED. 

Proposal 1 For eMTC and NB-IoT in NTN, existing SIB acquisition procedure in TN is baseline.
Same as in NR NTN, for eMTC and NB-IoT, satellite information is very important for various purposes, e.g., cell reselection, measurements, timing advance etc. Following agreement was made in RAN2#112e.

· RAN2 will discuss on providing satellite ephemeris data and other information using System Information (SI) message for eMTC/NB-IoT NTN.

However, for NR NTN, RAN1 is discussing the details (e.g., format and periodicity) of ephemeris data based on required accuracy for providing or broadcasting the ephemeris to UE and RAN2 has not concluded whether a new NTN specific SIB is defined. For IoT NTN also, details of satellite ephemeris can be left to RAN1.
Proposal 2 Wait for RAN1 progress to define detailed satellite information, e.g., format and periodicity for NTN.

Followings are issues addressed in TR 38.821 for NR NTN.

· For too frequent SI update issue, no problematic case was identified. This issue can be solved by network implementation.

· Under earth-fixed tracking area mechanism, cells sweeping the Earth do not cause heavy signalling burden because of frequent TAU for the LEO satellites.

· For UEs with low transmission power camping on the cell with high altitude issue, if UE is able to identify GEO cell, it can be left for UE implementation to avoid this issue and no additional mechanism is needed. 

However, frequent cell reselection and SIB acquisition is results in higher UE battery consumption in IoT NTN as several repetitions for PDCCH/PDSCH are used. For example, in moving cell scenario with cell diameter of 100km, UE may have to perform cell reselection and read SIBs every 13.33s.

Since fixed tracking area as in NR NTN can be assumed, existing TAU procedure can be used. Also, it will be in RAN1 scope to make sure link budget for power class PC3 and PC5 UEs works. Additionally, following is recommended in NR study phase in TR 38.821.

· As LEO satellites are moving in predictable path, so their neighbour cell list is also predictable. The neighbour cell list can be provided via broadcast system information, as is currently done in NR.

Unlike NR NTN, since frequent acquisition of SIB4 and SIB5 will drain UE’s power, how to address the update of neighbour cell list can also be discussed for IoT NTN. Different enhancement to reduce SIB acquisition can be considered, for example, satellite specific SIB, pre-configured list of SIBs or area specific SIB.

One simple enhancement is to define the system information that is specific to a fixed tracking area, i.e., as long as UE stays in the same tracking area, all the satellites broadcast same system information in that area. However, it can be further studied if a minimum set of parameters of system information (e.g., access parameters) may be needed every time UE sees a different cell ID serving in the same tracking area.
Proposal 3 For eMTC and NB-IoT, study area specific SIB acquisition as an option to reduce frequency of SIB acquisitions.

3. Conclusion

Following proposals are made.
Proposal 1
For eMTC and NB-IoT in NTN, existing SIB acquisition procedure in TN is baseline.
Proposal 2
Wait for RAN1 progress to define detailed satellite information, e.g., format and periodicity for NTN.
Proposal 3
For eMTC and NB-IoT, study area specific SIB acquisition as an option to reduce frequency of SIB acquisitions.
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