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1
Introduction

At the last meeting we have come to the following agreements concerning Registration and Paging:

Existing paging mechanism is taken as baseline. Paging enhancements are FFS (e.g. using location information, etc.)

Existing registration mechanism is taken as baseline. Further discussion and coordination with SA2/RAN2 are needed.
This document continues this discussion while concentrating on moving satellite cells.
2
Discussion

We have discussed in the paper for Agenda Item 20.2.1 [1] the effects of moving cells on Tracking Area and Cell ID area definition and have observed that both should correspond to a fixed geographical area.

We also have observed that SIB content design might make it necessary to define more than one Cell ID for the same geographical (cell) area.

We would now continue these considerations to first look at the registration mechanism.

UEs will take information from SIB content to perform registration. The UE will select a PLMN ID and at registration inform the NG-RAN about the selected PLMN. The network will utilise the radio resources of the cell with the knowledge of the SIB content of that cell to inform the 5GC of the “selected” TAI (containing the Tracking Area Code and the selected PLMN ID) together with the Global Cell Identity of the cell accessed by the UE.

However, in satellite systems with moving cells, the one-to-one relation between the radio resources via which the UE has accessed the system and the “logical” cell is not given any more. Dependent on the momentary geographical location of the satellite beam the SIB content will not tell the UE which access parameters are applicable for it and the network will not know from the utilized radio resources alone which “logical” cell the selected PLMN ID corresponds to.

Observation 1:
With moving cells, the 1:1 relation between the PCI, the PLMN ID reported by the UE in RRC signalling and the logical cell is not existent any more, if SIB content corresponds to the fixed geographical cell areas related to the momentary satellite beam’s position.

Observation 2:
If system functions like ULI reporting and report of the “selected” TAI at Registration have to work for satellite systems with moving cells as well, additional information needs to be provided for the Registration function.

One important information to provide the mapping between available SIB content to the logical cell the UE is “logically” in. As the PCI is not able to provide this information, the only realistically viable solution we see is to assume that UE would have information preconfigured about how Cell IDs map to a geographical area and by that how the UEs current location maps to a Cell ID and by that to a Tracking Area.

Observation 3:
The UE would need to possess configured information how geographical definitions of cell areas map to Cell IDs in order to perform correct registration.

As the network is not able to use the PCI to know which SIB part from which (logical) cell the UE has selected at RRC Connection Setup, the UE would need to provide that information to the network. Whether the PLMN Index is useable for that purpose (as it can be assumed that a PLMN ID is broadcast several times in SIB1 if in some cases where SIB1 would provide information corresponding to the momentary coverage area of the satellite beam which could result in broadcasting the same Tracking Area and PLMN ID, but a set of cell IDs), would be up to RAN2.

Observation 4:
At RRC Connection Setup, the UE would need to provide information about the selected cell ID (with Tracking Area and PLMN ID in case of ambiguities) corresponding to UE’s current geographical location.

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:
With moving cells, the 1:1 relation between the PCI, the PLMN ID reported by the UE in RRC signalling and the logical cell is not existent any more, if SIB content corresponds to the fixed geographical cell areas related to the momentary satellite beam’s position.

Observation 2:
If system functions like ULI reporting and report of the “selected” TAI at Registration have to work for satellite systems with moving cells as well, additional information needs to be provided for the Registration function.

Observation 3:
The UE would need to possess configured information how geographical definitions of cell areas map to Cell IDs in order to perform correct registration.

Observation 4:
At RRC Connection Setup, the UE would need to provide information about the selected cell ID (with Tracking Area and PLMN ID in case of ambiguities) corresponding to UE’s current geographical location.

The following is proposed:

Proposal 1
Liaise with SA2 and RAN2 to confirm the assumptions that for moving cells, the UE is supposed to be configured with the geographical area definition of cell IDs.
Proposal 2:
Liaise with RAN2 to confirm the requirement for the moving cell case, that the UE would need to provide information about the selected cell ID (with Tracking Area and PLMN ID in case of ambiguities) corresponding to UE’s current geographical location.
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