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Abstract of the contribution: This contribution proposes a new procedure for N2/S1 disconnection in cases when a satellite leaves an area served by a core network. 
Discussion 
When a LEO satellite with an on-board eNB/gNB leaves an area served by a certain core network, there is no use of the N2/S1 interface anymore. It may even be that the satellite has no longer any ground connectivity towards that specific 5GC. To avoid errors in AMF/MME due to stale N2/S1 connections and to support a refined tear-down of the N2/S1 connection, a new procedure is needed for N2 and S1. 
Proposal

It is proposed to update TR 23.700-29 as follows:
**** First Change ****
6
Solutions

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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**** Next Change (all new text) ****
6.X 
Solution #X: N2/S1 disconnection for satellites leaving an area served by a CN 

6.X.1
Description
This is a solution addressing Key Issue #1. 

The solution assumes that an eNB/gNB is on-board the satellite, and the EPC/5GC is on ground. 

When a LEO satellite with an on-board eNB/gNB leaves an area served by a certain core network, there is no use of the N2/S1 interface anymore. It may even be that the satellite has no longer any ground connectivity towards that specific 5GC. To avoid errors in AMF/MME due to stale N2/S1 connections, e.g. AMF/MME sending paging requests or AMF configuration updates to a unavailable gNB/eNB, a graceful removal of the N2/S1 interface connection is proposed in this solution.
This solution is based on the following basic principles and assumptions:
- 
Enhancements to the N2 and S1 procedures so that an eNB/gNB on-board a satellite can disconnect the N2/S1 interface when the eNB/gNB leaves an area served the core network (CN). 

- 
If/when the satellite returns to the area served by the CN, a new N2/S1 interface setup is initiated based on the existing procedure.

NOTE: 
The protocol aspects and necessary changes in related procedures of the NGAP/S1AP disconnect is to be determined by RAN3. The procedures, if agreed for normative work, would be documented in TS 36.413 [x] and TS 38.413 [y]. This solution only shows an example of how it could be done. 

Editor's note: It is FFS whether Earth-fixed cells and Earth-fixed TAs are used.

Editor's note: It is FFS the eNB/gNB “setting” on the horizon passes control on per-cell basis to the eNB/gNB “rising” on the horizon, or whether the “setting” and “rising” eNB/gNB use different Cell IDs and TAIs.

Editor’s note: It is FFS whether the AMF perceives a different Global gNB ID for each satellite serving the same geographical area.

6.X.2
Procedures
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Figure 6.X.2-1: Release of N2/S1 interface

1. 
The gNB/eNB knows, based on its ephemeris and configuration, that it is about to stop serving a certain 5GC/EPC area and it is about to lose the connectivity to the 5GC/EPC via a ground connection. 

Before triggering a disconnect of the N2/S1 interface, it is assumed that the gNB/eNB has e.g. triggered a handover (or a release in case of NB-IoT) to move the connected mode UEs to another gNB/eNB that is serving the area. How this is done is based on pre-rel-19 procedures and not impacted by this solution. 
2. 
The gNB/eNB sends a N2/S1 Disconnect Request for all active N2/S1 connections to the 5GC/EPC. 

3. 
The AMF/MME replies with a N2/S1 Disconnect Response.
4. 
The gNB/eNB releases any UE context associated to the N2/S1 connections and removes the N2/S1 connection.

5. 
The AMF/MME releases any associated UE to the RRC_IDLE state and removes the N2/S1 connection.
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Figure 6.X.2-2: Setup of N2/S1 interface

1. 
The gNB/eNB knows, based on its ephemeris and configuration, that it starts serving a certain AMF/MME. 

2. 
The gNB/eNB sends a N2/S1 SETUP REQUEST to the AMF/MME, based on existing N2/S1 procedures.

3. 
The AMF/MME provides a reply.

6.X.3
Impacts to Services, Entities and Interfaces

NG-RAN and E-UTRAN:

- 
Support for detecting when satellite is about to stop serving (and/or lose ground connectivity to) a given AMF/MME and trigger N2/S1 disconnect to release the N2/S1 connection.

MME/AMF:

- 
Support for N2/S1 procedure to release N2/S1 connection and delete corresponding context.

**** End of Changes ****
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