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1
Introduction

The NR No-Terrestrial networks WI aims to specify the enhancements identified for NR NTN (non-terrestrial networks) especially LEO and GEO with implicit compatibility to support HAPS (high altitude platform station) and ATG (air to ground) scenarios according to the following principles
- FDD for core specification work (Note: this does not imply that TDD cannot be used for relevant scenarios, e.g. HAPS, ATG)

- Earth-fixed tracking area, with Earth-fixed and Earth-moving cells

- UEs with GNSS capabilities

- Transparent payload.
This document discusses one particular issue about network identifier handling.
.2
Discussion

During the SI stage, it is assumed 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. It is still valid and no impact to RAN. For TAC ID, it is assumed fixed TAC will be used for Rel-17 NTN WI. So there is no issue for PLMN Id and TAC Id. Further discussion is needed for the cell ID and gNB ID in satellite cell. According to the definition, the gNB contains the cell ID, so the Cell ID and gNB ID use the same design method.

For Cell ID

For the GEO, the logical cell identifiers have no issues with respect to the case of terrestrial RAN. For the non-GEO case, satellite coverage moves due to the orbital movement. The satellite beams will cover different area with the movement. It is unlike the terrestrial network where the cell coverage is static. So how to design the Cell ID is the new issue for satellite access. During the SI stage, two type of cell ID were identified for associating logical network identifier to physical satellite beams as showed in below.
1) Stationary Identifiers on ground

A stationary UE on the ground will always be covered by the same cell identifiers in the same position (similarly to the terrestrial network scenario). This is only possible for earth-fixed beams. Depending on how closely the granularity of the satellite beams enables to contour the desired coverage area, there could be slight variations in coverage. However, apart from the frequent NG and/or Xn setup or configuration update, it seems there would be no other impact. 

2) Moving Identifiers on ground

A stationary UE on the ground will be covered by different cell identifiers in the same position, according to the satellite motion. The moving satellite is likely to provide multiple cells, which will all move together; therefore, their respective neighbour relations will remain unchanged with respect to the satellite motion. However relative position between satellites may vary so that PCI confusion is possible. If the same frequency is used by the NTN and Terrestrial Network at a given location, then this may cause PCI confusion as well.
The benefit of stationary identifier is the stationary UE is always served with the same cell, as in the terrestrial cell. The satellite is transparent for the UE. When the served satellite is changed, the new satellite will use the same Cell ID, gNB ID and PCI. From UE point of view, UE doesn’t know the served satellite is changed. Satellites with different orbital path can cover the same area, but using different set of Cell ID, gNB ID and PCI. The impact to the existing specification is very limited. The drawback is this alternative can not be used for cell moving beam. Another drawback is the Cell ID should be carefully deployed to cope with the satellite characters. 






Table 1  Comparison between earth fixed Cell ID and earth moving Cell ID.
	
	UE impact
	gNB impact
	CN impact
	Satellite
	Deployment

	Earth stationary cell ID (gNB Id, PCI ID)
	( for satellite fixed beam, Satellite moving is transparent to UE. UE don’t make handover when serving satellite changes.

	(for satellite fixed beam, when feeder link switch, a new satellite take over the old satellite by using the same identity. No group mobility happen

	( for satellite fixed beam, satellite is transparent to CN

	(Satellite need to adjust PCI, C-ID when the coverage is changed.

	( The boundary of cell coverage is designed according to the beam coverage. Cell ID plan is more complex.

	Earth moving cell  ID
	(  for satellite fixed beam, satellite moving may be not transparent to UE. UE needs to handover when serving satellite changes.
( for satellite moving beam, UE need to do mobility when serving satellite beam changes.
	( when feeder link switch, group mobility will be triggered.
	( frequent NG and/or Xn setup or configuration update. 
	( only when feeder link switch, the satellite need to adjust the PCI, C-ID.
	( Cell ID plan is simple 


The comparison is made in the above table. The Earth fixed cell ID is beneficial for UE, gNB and CN behaviour. But considering the Earth stationary cell ID is not applicable to the earth moving beam, but earth fixed beam and moving beam are all in the WI scope, so the moving identifier on ground alternative should be supported. There are also many satellites with earth fixed beam. So we think it can also support earth fixed cell ID which is benefit for the satellite with fixed beam.  

Proposal 1:   Both Earth Moving Cell ID and Earth Fixed Cell ID are supported.
For PCI ID

For the earth fixed Cell ID, the PCI is also earth fixed. There is no PCI confusion or collision. 

For the earth moving cell ID. The PCI collision or confusion may happen. In this release only the transparent satellite is considered, when the transparent satellite changes the connected base station, the cell ID, PCI will be changes. While all the PCIs used by the satellite are assigned to the base station on the ground. So the collision or the confusion problem is controllable by existing method.
3
Text Proposal
In this document, the below proposals are proposed:
Proposal 1:   Both Earth Moving Cell ID and Earth Fixed Cell ID are supported.
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