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Abstract of the contribution: This paper proposes to add a new key issue on mobility management when considering a 5G system based on a moving satellite access coverage area.    
Discussion

One considers a 5G system with NGSO satellite with OBP (On Board Processing and ISLs (Inters Satellite Links). Each satellite implements a gNB. The NG is transported over a Satellite Radio Interface between (a) land 5G CN(s) and gNBs located in each satellite. 
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Figure 4 Regenerative satellite with ISLs.

Figure 1: 5G System with satellite access with mobile N1/N2/N3 interfaces  
As the gNBs are moving with the satellites, the attached cells and tracking areas will be potentially moving with the corresponding gNBs. There is thus, contrary to terrestrial access networks, a potential disconnect between geographical coverage, cell definition and tracking area and registration area definition.

This may have some signification impact on functions that are associated to geographical areas, such as authorisation, billing, Even though UE is not moving, the UE constantly will need to update the core network elements about the new tracking areas it is under as satellite beams move on top of it. This is to allow core network to page the UE based on the tracking area that the UE is currently in. This causes significant signaling load in the system and burdens the CN elements.
Should the UE not be moving, but the tracking or registration be constantly updated, this could potentially impact the level of signaling between the gNBs and the CN(s).
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Figure 2: Non GEO satellite access supporting N2 and N3 interfaces with 5GC
Proposal
**** Start of Changes ****
5
Key Issues
5.X
Key Issue #X: Mobility Management with moving satellite coverage areas

5.X.1
General description
In the case when gNBs are onboard Non Geostationary satellites (i.e. NGSO OBP/ISL constellation as described in annex A of this Technical Report), the attached cells and tracking areas will be moving with the corresponding gNBs. There is thus, contrary to terrestrial access networks, a potential disconnect between geographical coverage, cell definition and tracking area and registration area definitions.

This may have some impact on functions that are associated to geographical areas, such as authorisation, billing, etc. 
The following points are expected to be studied within this key issue:

· What are the functional impacts on the 5G CN when considering an satellite access with moving coverage areas and onboard gNBs?
· What are the impacts on the definition and on the management of Tracking Areas and Registration Areas as well as on mobility management when considering an satellite access with mobile coverage areas and onboard gNBs? 

· What are the requirements on the satellite access with mobile coverage areas and onboard gNBs to limit the impact on the 5G CN and on the UE?

· How is UE reachability (paging) handled in case of moving satellite access coverage areas and onboard gNBs?
· What are the impacts to idle mode mobility with moving satellite coverage areas and onboard gNBs?

· What are the impacts to connected mode mobility with moving satellite coverage areas and onboard gNBs?

**** End of Changes ****
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