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1
Introduction

At the last meeting we have come to the following agreements concerning Tracking Areas for NTNs:

NG-RAN identities are used for NTN, e.g.:

- AMF Name

- NR Cell Global Identifier (NCGI)

- gNB Identifier (gNB ID)

- Global gNB ID

- Tracking Area identity (TAI)

- Single Network Slice Selection Assistance information (S-NSSAI)

Tracking Area is coupled with geographical area

WA: no need to differentiate a TA that contains NTN cells (fixed and/or moving) from a TA which does not

No need to identify LEO satellite and NTN GW
This document continues this discussion while concentrating on moving satellite cells.
2
Discussion

At RAN3#109-e we have agreed that a Tracking Area denotes a(n earth fixed) geographical area. For earth fixed cells, the mapping between a geographical area and a satellite radio (cell) resource seems to be obvious, not so for a moving satellite cell. We think that this approach needs to be further discussed.

NG-RAN provides broadcast information (at least on) cell level to the UE in order to allow the UE identifying the properties of NR access parameters, like PLMN ID, Tracking Area, cell ID.

Observation 1:
Mapping of Tracking Areas to an earth fixed geographical area for moving satellite cells doesn’t seems to be straightforward and need further discussions.

System Information Broadcast in mobile systems, like the 5GS, is used to inform the UE about the access properties of the cell/radio resource it is about to use. The UE selects from the offered System Information Broadcast content (in case only one set of main access properties is offered, the selection is trivial) one set of parameters for registration. System Information Broadcast is applicable for 5G NTN systems as well, hence the UE will base its registration on available broadcast system information at the time of registration. This holds for NTN systems deploying earth fixed cells as well as for those deploying moving satellite cells.

Observation 2:
Irrespective of whether the NTN system deploys moving or earth fixed satellite cells, like for terrestrial networks, a UE utilises available broadcast system information for registration to the 5GS with non-terrestrial radio access.

If system information broadcast, like in terrestrial cells represents semi-static information, i.e. the UE can rely on the fact that SIB content does not change, unless it is notified about such change, that would mean for moving cells that 

- 
SIB content change needs to be notified quite frequently

-
at e.g. tracking area borders, the relatively large satellite beam would need to cope with the fact that it provides SIB content to more than one tracking area.

Observation 3:
NTN system information broadcast needs to cope with the fact that a moving beam provides SIB content to more than one SIB-relevant area.

From a UE perspective, if the agreement that a Tracking Area maps to an earth fixed geographical area should hold as well, a satellite beam would need to broadcast SIB containing all relevant system access parameters corresponding to the momentaneous geographical area of the beam. How such information is organised, how change of system information is signalled is mainly under RAN2 responsibility, however, NG-RAN interface parameters are tightly coupled to system information broadcast content, so it is relevant for RAN3 discussions to know under which conditions access parameters are broadcast, used by the UE and the network and how they are related to the information contained on NG-RAN interface signalling.

Observation 4:
While definition and design of SIB content is for RAN2 discussions, RAN3 is concerned of SIB content when it comes to how the information on NG-RAN interfaces needs to be interpreted and in which way such information can be used.

Observation 5:
In case of moving beams, RAN3 should be able to assume that SIB content of a moving satellite cell corresponds to all the relevant geographical areas a moving satellite beam is currently providing coverage. In case of border areas of Tracking Areas, SIB would need to contain all Tracking Areas corresponding to the momentary coverage of the satellite beam.

We would find it important to get confirmation from RAN2 that the findings of the so far observed necessities correspond to the with RAN2’s understanding.

Proposal 1
Strive for RAN2 confirming the assumptions in observations 1-5 concerning SIB content in moving satellite cells, i.e. the necessity of broadcast all Tracking Areas corresponding to the momentary coverage area of a moving satellite beam, to cover Tracking area borders.

Dependent on the satellite constellation of satellite systems deploying moving satellites in lower-than-GEO orbits, and dependent of the geographical definition of Tracking Area, it is possible that a certain Tracking Area is not continuously served by a satellite currently connected to a specific GW/gNB. Nevertheless, such Tracking Area will be reported via Xn to neighbouring gNBs and to 5GC via NG-C as being served by that gNB. We think it is possible to keep at least 5GC unaware of the fact that not all Tracking Areas reported to be served are continuously served by a gNB. It should be possible for NG-RAN to ignore e.g. paging requests for Tracking Areas not served by a gNB and leave it to other gNBs to submit the paging requests.

Proposal 2:
Agree that it is not necessary to inform the 5GC or neighbouring gNBs about the fact that Tracking Areas reported to be served by a gNB are not continuously served by that gNB.

Satellite cells are assumed to be comparable in size to the largest terrestrial cells, and it is assumed that location information as used in the User Location Information, is still an integral part of 5GS features also applicable for satellite access, like any location dependent charging, etc. If location information on cell size level is also important for satellite access and an integral part of it, it seems to become necessary to apply the agreement on the geographical interpretation of a Tracking Area also to cells. 

Observation 6:
If served cell based information is of interest for 5GS with satellite systems as well, for any kind of location dependent function, like charging, etc., then it becomes necessary to apply the agreement on the geographical interpretation of a Tracking Area also to cells.

Proposal 3:
Agree from a RAN3 point of view, that a Cell Global Identity corresponds to a fixed geographical area. This is applicable to fixed as well to earth moving cells.

Equivalent consideration for broadcast of system information applies for Cells Identities and Cell Areas as we have performed for Tracking Areas. If the UE would need to base its access functions on access parameters stemming from SIB content, then for moving cells, the SIB content would need to correspond to the momentary coverage area of a moving beam. If cells covered by satellite access have a coverage area similar to a moving satellite beam then the SIB content of such a beam would be constantly changing, depending on the geographical definition of such a cell. How the design of SIB content looks like is up to RAN2, however, taking the ULI function into account, it depends on requirements stemming from functions outside RAN2 responsibility.

Proposal 4
Strive for RAN2 confirming the assumptions that SIB content in moving satellite cells need to correspond to the momentary coverage area of a moving satellite beam with respect to fixed geographical area definition of a Cell ID.
Dependent on the satellite constellation of satellite systems deploying moving satellites in lower-than-GEO orbits, dependent on the RAN2 concepts for realising Cell ID related SIB content for moving cells and dependent on the geographical definition of Cell ID (areas), it is possible that a certain Cell ID is not continuously served by a satellite currently connected to a specific GW/gNB. Nevertheless, such Cell ID will be reported via Xn to neighbouring gNBs and used in certain functions (ULI) towards 5GC via NG-C. 

We think it is possible to use possibly different Cell IDs on NG-RAN interfaces corresponding to the same geographical area and the gNBs and 5GC are able to cope with such ambiguity. 

We also think that this is not necessary to update served cell information on Xn towards neighbouring gNBs but assume local knowledge of when certain Cell IDs are served at which point in time.

Proposal 5:
Agree that in case several Cell IDs would correspond to the same geographical (cell) area, it can be assumed that neighbouring gNBs and the 5GC is able to cope with such ambiguity.

Proposal 6:
Agree that in case several Cell IDs would correspond to the same geographical (cell) area, neighbouring gNBs do not need to be constantly updated by the currently applicable set of Cell-IDs.

3
Conclusion and Proposals
We have continued the discussion of Tracking Areas and extended the considerations to moving cells and the geographical definition of Cell ID (areas).
The following was observed:

Observation 1:
Mapping of Tracking Areas to an earth fixed geographical area for moving satellite cells doesn’t seems to be straight forward and need further discussions.

Observation 2:
Irrespective of whether the NTN system deploys moving or earth fixed satellite cells, like for terrestrial networks, a UE utilises available broadcast system information for registration to the 5GS with non-terrestrial radio access.

Observation 3:
NTN system information broadcast needs to cope with the fact that a moving beam provides SIB content to more than one SIB-relevant area.

Observation 4:
While definition and design of SIB content is for RAN2 discussions, RAN3 is concerned of SIB content when it comes to how the information on NG-RAN interfaces needs to be interpreted and in which way such information can be used.

Observation 5:
In case of moving beams, RAN3 should be able to assume that SIB content of a moving satellite cell corresponds to all the relevant geographical areas a moving satellite beam is currently providing coverage. In case of border areas of Tracking Areas, SIB would need to contain all Tracking Areas corresponding to the momentary coverage of the satellite beam.

Observation 6:
If served cell based information is of interest for 5GS with satellite systems as well, for any kind of location dependent function, like charging, etc., then it becomes necessary to apply the agreement on the geographical interpretation of a Tracking Area also to cells.

The following is proposed:

Proposal 1
Strive for RAN2 confirming the assumptions in observations 1-5 concerning SIB content in moving satellite cells, i.e. the necessity of broadcast all Tracking Areas corresponding to the momentary coverage area of a moving satellite beam, to cover Tracking area borders.

Proposal 2:
Agree that it is not necessary to inform the 5GC or neighbouring gNBs about the fact that Tracking Areas reported to be served by a gNB are not continuously served by that gNB.

Proposal 3:
Agree from a RAN3 point of view, that a Cell Global Identity corresponds to a fixed geographical area. This is applicable to fixed as well to earth moving cells. Inform RAN2 and SA2 and ask for confirmation.

Proposal 4
Strive for RAN2 confirming the assumptions that SIB content in moving satellite cells need to correspond to the momentary coverage area of a moving satellite beam with respect to fixed geographical area definition of a Cell ID.
Proposal 5:
Agree that in case several Cell IDs would correspond to the same geographical (cell) area, it can be assumed that neighbouring gNBs and the 5GC is able to cope with such ambiguity.

Proposal 6:
Agree that in case several Cell IDs would correspond to the same geographical (cell) area, neighbouring gNBs do not need to be constantly updated by the currently applicable set of Cell-IDs.
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