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1. Introduction

At RAN3#110e, RAN3 agreed the following:

It is agreed that a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.

WA: RAN3 strives for minimizing 5GC/NGAP impact for NTN.

This document provides a text proposal in order to capture this agreement in stage 2 text. The impact on other procedures is also addressed.
2. Discussion
2.1 Capturing previous agreement
At RAN3#110e, RAN3 agreed the following:

It is agreed that a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.

WA: RAN3 strives for minimizing 5GC/NGAP impact for NTN.

RAN3 also sent an LS to SA2 and RAN2 on this topic [1], which states “RAN3 would like to inform SA2 and RAN2 that RAN3 agreed that a Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area.”
The same LS also sketches two options of how this could be supported, but requests RAN2 to study this further. 

Based on the above, it seems reasonable to capture this conclusion in stage 2, and the TP in the Annex provides this.

Proposal 1: Agree the TP in the Annex.
2.2 Further considerations on location information

Positioning Granularity / Uncertainty aspects

RAN2 is working on how the location information may be derived by the gNB. It seems likely that the granularity available will not be a constant, i.e., it may depend on a number of factors including in particular the time when the information is required (for example, it may be difficult to have highly accurate and reliable information at the time that the INITIAL UE MESSAGE is sent to the AMF).
At a high level, the general process could follow as below:
· A mapping between CGIs and geographical area is configured in the network.

· A particular location may map to multiple CGIs, either because the areas associated with CGIs overlap, or because multiple cell layers are configured
· Each gNB is assigned a number of these mapped CGIs based on:

· geographical areas that can be covered by Uu cells hosted in the gNB

· prefix consistency (e.g. gNB ID is a prefix of all assigned CGIs)

· Whenever the gNB needs to derive the cell identifier in the ULI, it chooses a CGI based on its knowledge of the UE’s position, and uncertainty level
On this last point, if indeed multiple layers are configured, the gNB is able to pick a layer with sufficiently large CGI that covers the area of uncertainty.
Observation 1: It is possible to define CGI/TAI lists that each correspond to a geographical area, where a gNB “owns” a number of these that correspond to its own coverage area (based on connected gateways and the NTN constellations).

Observation 2: Layers of reporting granularity may be enabled by using layers of CGI/TAI.
The text proposal in the annex also adds a statement that this possibility is allowed (i.e. mapping of cell identities to geographical areas need not be 1-to-1).

3. Conclusions
The following observations and proposals have been made in this document:
Proposal 1: Agree the TP in the Annex.

Observation 1: It is possible to define CGI/TAI lists that each correspond to a geographical area, where a gNB “owns” a number of these that correspond to its own coverage area (based on connected gateways and the NTN constellations).

Observation 2: Layers of reporting granularity may be enabled by using layers of CGI/TAI.
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5. Annex: Text Proposal

4.x
Non-Terrestrial Networks 

4.x.1
Architecture

The NG-RAN architecture specified in section 4 is applicable for NTN with the following constraints and additions:

Editorial’s Note; the statement on section 4 need further check e.g. the CIoT is not supported in this WI.
A Non-Terrestrial Network (NTN) uses an airborne or space-borne vehicle to embark a network node. A space-borne vehicle refers to a satellite while an air-borne vehicle refers to a HAPS. The satellite may be placed into Non-Geostationary Satellite Orbit (NGSO) or Geostationary Earth Orbit (GEO). The satellite (or HAPS) enables the cells coverage of the gNB on the Earth.

Editor’s Note:
The scope of gNB for NTN and its relation with NTN-GW and transparent payload on board space/air-borne vehicle is FFS

Multiple transparent payload-based satellites may be connected to the same gNB on the ground.

Multiple NTN-GW may be connected to the same transparent payload-based satellite.

4.x.2
General assumptions
Network Identities specified in section 8.2 are applicable for NTN. The following applies in addition:

-
A Tracking Area of an NTN corresponds to a fixed geographical area.

A gNB deployed with a Non-Geostationary Satellite Orbit (NGSO), allows either Earth moving cells or Earth fixed cell.
Both hard and soft feeder link switch-over are applicable to NTN.

Editor’s note: The previous statement on feeder link switch is merely capturing a RAN3 agreement. Terminology, definitions, etc. to follow pending to RAN2.
4.x.3
Signalling

The Cell Identity which is indicated by the gNB to the Core Network as part of the User Location Information (as defined in TS 38.413 [26]) corresponds to a fixed geographical area, irrespective of the orbit of the satellite. The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network. A particular geographical location or area may map to one or more Cell Identities (e.g., to support different positioning uncertainties). 
Editor’s note:
It is FFS how the gNB derives the information required to derive the Cell Identity provided to the CN.
4.x.4
O&M Requirements

The following NTN related parameters shall be provided by O&M to the gNB providing NR NTN access:

-
The Ephemeris of the satellite constellation that describes the orbital information for the satellite in the constellation.

Editor’s note: Further details FFS.
