Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 Meeting #112-e
R2-2100578
Online, January 25th – February 5​​th 2021
Agenda item:
8.10.3.1 (NR_NTN_solutions-Core)
Source:
LG Electronics Inc.


Title:
Beam type-related information of LEO satellite
Document for:
Discussion and Decision
1 Introduction

In this contribution, we discuss how to provide beam-specific information of NTN LEO satellites.
2 Discussion
Following agreements were made in the idle mode discussion in RAN2#111-e:
Agreements:

1. Cell selection / reselection in NR is the baseline in NTN idle mode procedure.

2. 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

3. 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).

Agreements via email - from offline 106:

1. The network type (i.e. TN or NTN) should be known to UE. FFS whether to achieve this in an implicit or explicit way.

2. The existing cell reselection priority configuration can be taken as a baseline in NTN. FFS on any further enhancement.

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

2.1 Beam type information of LEO satellite
 According to the second #1 agreement, the UE should be able to distinguish network type (i.e. TN or NTN) of a cell. One proposed option is to use PLMN deployment which consists of network code and country code. However, in TR 38.821, PLMN identities deployment in NTN is described as following:
	7.3.5
PLMN identities deployment

Deployment of PLMNs with specific PLMN IDs for NTN cells and TN cells, or between different type of NTN platforms (GEO or LEO), is considered as a preferred option, however the configuration of common PLMN identities is not precluded.


 Based on the description, basically NTN-specific PLMN ID can be used for NTN cells, but it is possible that TN PLMN ID can be used for NTN cells, e.g. TN service operator provides NTN service. In this case, the PLMN ID cannot be the implicit indication to indicate network type.
Observation 1: Common PLMN ID between TN and NTN PLMN ID is not precluded. So the PLMN ID deployment cannot completely indicate the network type of a cell.
 Other way to implicitly indicate the network type may be NTN-specific SIB. It is still FFS whether to introduce NTN-specific SIB and contents of the SIB, if introduced. However, TN cell may also broadcast the NTN-specific SIB to provide ephemeris information of neighbour NTN cells. Therefore, as it is possible that both TN and NTN cell broadcast the NTN-specific SIB, broadcasting the NTN-specific SIB does not exactly mean that the cell is NTN cell.
Observation 2: Both TN and NTN cell may broadcast NTN-specific SIB, if introduced. Therefore, broadcasting the NTN-specific SIB does not exactly mean that the cell is NTN cell.
 Another way to implicitly indicate the network type may be frequency band. Basically, it is expected that TN and NTN cells use different frequency band, because satellites need very high frequency band. However, it is possible that frequency band range between TN and NTN can overlap, e.g. range of C-band used in satellite communication is 4 to 8 GHz. Therefore, based on the frequency band information, UE cannot completely distinguish the network type of a cell. 
Observation 3: Frequency band may overlap between TN and NTN. Therefore, the frequency band information cannot completely indicate the network type of a cell 
 As such ways cannot completely indicate the network type of a cell to UEs, explicit indication is needed. It can be broadcast and included in SIB1 or NTN-specific SIB.
Proposal 1: Introduce explicit indication of the network type (i.e. TN or NTN) in the system information. Which SIB to include the indication is FFS (e.g. SIB1 or NTN-specific SIB).
2.2 Ephemeris information of LEO satellite
It was agreed that satellite/HAPS ephemeris based cell selection and reselection should be defined for NTN. The existing ephemeris information described in Annex A in TR 38.821 includes information about the orbital trajectories of artificial satellites. However, the trajectory of the LEO satellites may not be enough information for the UEs on the ground to consider for UE mobility because it is important information for the UEs is when each LEO satellite will serve the area in which UE is located, but the trajectory of the LEO satellite may not provide serving area on the ground by time. Therefore, additional information should be considered in the ephemeris information.
Observation 4: To introduce ephemeris information based cell selection/reselection criteria, additional information may be needed to the existing ephemeris information.
The earth-fixed beam fixes its serving area on the ground for a time period, and then steers to the next serving area. So it provides discrete serving area on the ground. Therefore, once UE on the ground detects an NTN cell with on-board earth-fixed beam, the UE should know how long the NTN cell will serve the area. If the NTN cell will move to the next serving area soon, even if the measured cell quality is good, it is not desirable to reselect to the NTN cell because soon the UE should perform cell reselection again. Therefore, while an NTN cell with on-board earth-fixed beam is serving an area, service time period of current serving area should be provided in the ephemeris information. Based on this information, the UE can perform cell selection or reselection to a cell with enough service time.
Proposal 2: For LEO satellite with on-board earth-fixed beam, service time period of current serving area is provided in the ephemeris information.

The earth-moving beam sweeps on the ground dynamically. So the serving area on the ground changes by time. Therefore, in contrast to the earth-fixed beam, expected service time period of each UE provided by an NTN cell would be different based on the UE location. For example, UEs located near the trace of cell center may receive longer service time period. However, it may be very complex to provide different service time period to each UE based on each UE location information. Therefore, it would be better to provide trace of cell coverage on the ground by time so that the UE can perform cell selection or reselection to a cell with enough service time.
Proposal 3: For LEO satellite with on-board earth-moving beam, provide trace of cell coverage by time in the ephemeris information.
 If these beam type-specific information of an NTN cell is provided to UE, the UE can implicitly know platform type of the cell. If the information is present, the cell is LEO satellite. If absent, the cell is GEO satellite.
Proposal 4: Use the beam-specific information (i.e. service time period of earth-fixed beam and trace of cell coverage by time of earth-moving beam) as implicit platform type indication (i.e. LEO or GEO)
3 Conclusion
In conclusion, we propose the followings:
Observation 1: Common PLMN ID between TN and NTN PLMN ID is not precluded. So the PLMN ID deployment cannot completely indicate the network type of a cell.

Observation 2: Both TN and NTN cell may broadcast NTN-specific SIB, if introduced. Therefore, broadcasting the NTN-specific SIB does not exactly mean that the cell is NTN cell.
Observation 3: Frequency band may overlap between TN and NTN. Therefore, the frequency band information cannot completely indicate the network type of a cell 

Proposal 1: Introduce explicit indication of the network type (i.e. TN or NTN) in the system information. Which SIB to include the indication is FFS (e.g. SIB1 or NTN-specific SIB).
Observation 4: To introduce ephemeris information based cell selection/reselection criteria, additional information may be needed to the existing ephemeris information.
Proposal 2: For LEO satellite with on-board earth-fixed beam, service time period of current serving area is provided in the ephemeris information.

Proposal 3: For LEO satellite with on-board earth-moving beam, provide trace of cell coverage by time in the ephemeris information.

Proposal 4: Use the beam-specific information (i.e. service time period of earth-fixed beam and trace of cell coverage by time of earth-moving beam) as implicit platform type indication (i.e. LEO or GEO)
References

[1] 3GPP TR 38.821, “Solutions for NR to support non-terrestrial networks (NTN)”, V16.0.0

2/3

