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1
Introduction

We have reached a common understanding on how the User Location Information may be derived, provided and interpreted on the NG interface.

However, there seem to be still some discussions necessary on how to deal with network identifiers other than ULI.
This paper tries to fill that gap.

NOTE: this paper takes into account agreements from RAN3#111-e
Existing per-UE Xn and NG Handover functions are used to support the switch over (feeder link and satellite/HAPS); It is assumed that the information exchanged in existing Handover procedures can be used for NTN purposes. Discussions on addition to the existing handover functions will be triggered from decisions made outside RAN3

3GPP supports NTN with central coordination of switch overs. In case of centrally coordinated switch over, no signaling is needed on Xn/NG, to coordinate the actual switch-over (feeder link and satellite/HAPS). 

[Alex: we should be able to argue, that such central coordination implies also central coordination of neighbour relations, if necessary]
2
Discussion

2.1
Target Identification on Xn and NG interface

Xn Handover

Xn Handover may take place when mobility towards an NR NTN cell is performed, e.g. at feeder link switch. While the feeder link switch as such will not be performed via standardised procedures on RAN interfaces, the resulting handover from a cell/beam from the source feeder link to a cell/beam from the target feeder link will be visible, see agreements above. 
Cell Identifiers used for NT cells may be used in the following cases:

-
Cell Identifiers denoting a fixed geographical area, used in communication to the 5GC to indicate the users’s location within the User Location Information.

-
Broadcast within NT cells. Note that RAN2 foresees the broadcast Cell Identifier to not change in case of moving cells/beams; note that in case of moving cells/beams, the broadcast Cell Identifier does not correspond to the Cell Identifier provided in the ULI.
As part of the basic definition of the Cell Identifier (See TS 38.300 8.2: “The gNB ID is contained within the NCI of its cells.”), also for NTN, a cell identifier is bound to the serving gNB. 

Further, whatever nature the cell behind the Target Cell Global ID provided in the HANDOVER REQUEST message, the cell ID broadcast in an NTN cell maps uniquely to that Target Cell Global ID (or is equivalent). 
Concluding this discussion, we believe that it is safe to assume that the Target Cell Global ID is able to identify the actual target cell, irrespective of whether it represents a geo-fixed area or the actual broadcast cell ID, as long as the target gNB can distinguish the content of the Target Cell Global ID e.g. based on the cell ID numeric ranges or by a data base look-up.

We are of the opinion that there is no stage 3 specification work need w.r.t. Target Cell Global ID IE contained in the HANDOVER REQUEST message. An attempt for stage 2 text is made in Annex A.
NG Handover

For NG Handover, the additional information contained in the Target NG-RAN Node ID is the Selected TAI, which enables routing of the Handover signalling towards the proper target RAN node via the proper CN nodes. One can assume that the source RAN node is able to identify the target cell, most likely by considering UE measurements or due to satellite data that determines the handover target and the time-window within which handover should take place.
Proposal 1:
Confirm, that there is no stage 3 specification work need w.r.t. Target Cell Global ID IE contained in the XnAP HANDOVER REQUEST message. Consider the TP in Annex A for the BL CR for TS 38.300.
2.2
Network Identifiers for Xn and NG interface management functions

XnAP

XnAP specifies the possibility to only indicate the TAI Support List IE, but not the List of Served Cells NR. In which case the peer node would learn the nature of the NG-RAN node (gNB) and the Cell Identifiers’ numerical range by the indicated Global NG-RAN Node ID. Any configured data (assuming a central coordination e.g. in case of feed link switch) would need to contain Cell Identifiers that correspond to numeric range determined by the gNBs Global NG-RAN Node ID. As such, proper configuration of neighbour relations is a pre-requisite for mobility functions, as discussed above.
The agreement to rely on centrally coordinated feeder-link switch over, implies many other aspects of inter-node management, at least a centrally managed configuration of neighbour cell relations can be regarded as part of that agreement. The centrally coordinated feeder-link switch has to cover also the timing and configuration of the related per-UE handovers. With centrally coordinated mobility we can assume that it is superfluous to duplicate such information on XnAP within the List of Served Cells NR IE. We propose:

Proposal 2:
Confirm, that for NT cells, serving peer gNBs do not exchange served cell information within the List of Served Cells NR IE on XnAP.

NGAP

With discussions we had on interpretation and usage of the TAC on NG, no additional standardisation work is needed.
3
Conclusion and Proposals
We have discussed the current status of Network Identifier handling for NTN along mobility and interface management functions on NG and Xn. In general, it seems that most of the discussions can be closed for Rel-17 in RAN3. The following is proposed in addition:

Proposal 1:
Confirm, that there is no stage 3 specification work need w.r.t. Target Cell Global ID IE contained in the XnAP HANDOVER REQUEST message. Consider the TP in Annex A for the BL CR for TS 38.300.

Proposal 2:
Confirm, that for NT cells, serving peer gNBs do not exchange served cell information within the List of Served Cells NR IE on XnAP.
Annex A:
TP for BL CR for TS 38.300

The Text Proposal is written against the latest BL CR agreed at RAN3#111-e in R3-211352:

<<<<<<<<<<<<<<<<<<<< First Change >>>>>>>>>>>>>>>>>>>>

16.x.5 Signalling [FFS] 
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 NTN payload. The mapping between Cell Identities and geographical areas is configured in the RAN and Core Network. 

Editor’s note:
It is FFS how the gNB derives the information required to derive the Cell Identity provided to the CN.
The Cell Identity included within the target identification of Handover messages (as defined in TS 38.413 [26] and TS 38.423 [x]) allows identifying the correct target cell.
16.x.6
AMF (Re-)Selection by NG-RAN
If the NG-RAN node serves more than one country, the NG-RAN node may be configured to ensure that the UE is using an AMF that serves the country in which the UE is located. When so configured:

-
If at AMF Selection the NG-RAN node detects that the UE is in a different country to that served by the AMF, the NG-RAN node implements the NAS Node Selection Function behavior specified in TS 38.410 [16];
-
For RRC Connected, if the NG-RAN node detects that the UE is in a different country to that served by the AMF, the NG-RAN should perform an NG handover to change to an appropriate AMF.
Editor’s note: Text may need to be revised depending on RAN2/SA2/RAN3 progress.
16.x.7
O&M Requirements 
The following NTN related parameters shall be provided by O&M to the gNB providing non-terrestrial NR access:

-
Ephemeris information describing the orbital trajectory information or coordinates for the NTN vehicles. This information is provided on a regular basis or upon demand to the gNB. 
Editor’s note: Ephemeris format and usage details are FFS.
-
served non-terrestrial NR cell information and neighbour cell information of Xn connected gNB providing non-terrestrial NR access, if applicable and necessary, together the validity time of this information.
Editor’s note: the decision to not exchange served non-terrestrial NR cell information via Xn may still be revisited.
<<<<<<<<<<<<<<<<<<<< End of Changes >>>>>>>>>>>>>>>>>>>>
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