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Abstract: This document provides a new use case for FS_5GSAT addressing the connectivity of UEs  with no satellite access through a Relay UE with satellite access.
---------- Use Case template ----------
x.1
Indirect connection through a 5G satellite access network 
x.1.1
Description
When considering the class of “service continuity” use cases as described in the existing version of TR 22.822, a number of potential remote users could be located in areas with no connectivity to 5G services through any 5G terrestrial access networks, either temporarily due to the motion of the platform (aeronautical, maritime or land – car, train -) or due to economic circumstances. These platforms could also be moving platforms, such as command cards, when considering mission critical communications. 
-------------- START MODIFICATION  1  ------

To cope with this situation, a 5G satellite network could offer an answer to the connectivity requirement: Remote UE’s, either on motion, or on station or fixed, possibly with no satellite access capability or out of reach of a satellite access (due to blocking of the direct access), would be interconnected with a satellite enabled UE that would be also a Relay UE.  
The Relay UE would provide indirect connectivity between associated Remote UEs and the 5G Core Network through the 5G satellite access.
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Figure Xa: Interconnection of UE to a 5G network through a bent pipe satellite enabled and relay enabled UE
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Figure Xb: Interconnection of UE to a 5G network through a 5G satellite enabled and relay enabled UE
-------------- END MODIFICATION  1 --------
Some Relay UEs may be located in different countries, some other Relay UEs, due to the motion of the associated platform (long haul aircraft or ships) could be moving from one country to the other during the connectivity session of  the associated remote UEs.
The number of remote UEs attached to a single Relay UEs is related to the local conditions: from a few is a remote area, to several hundred (commercial jet) or thousands (maritime cruise vessel) for instance.

x.1.2
Pre-conditions
Subscribers of remote UEs attached to the  Relay UEs are expecting similar connectivity services as if they were located within direct reach of a 5G terrestrial access.   

x.1.3
Service Flows
Alix purchases a 5G subscription together with a UE. Her subscription includes a service coverage extension within designated areas (commercial, jets, commercial cruise lines).  When Alix embarked on a flight from Paris to Tokyo, she checked that she could browse with her smartphone through the Internet, she was guaranteed she would be able to do so. 
-------------- START MODIFICATION  2  ------
Pauline,  a civil servant for the civil protection is also provided a UE. Pauline can be asked to operate far inthe forest to support of Mr S.C. who can get lost and needs help, in particular in winter time. When requested to intervene, Pauline boards on a snow car equipped with a satellite enabled UE. Her smartphone gets connected directly with the satellite enabling her satellite UE to act as a relay UE.
Alix and Pauline UEs are not satellite enabled.
-------------- END MODIFICATION  2 --------
A minimum list of services (data transfer, messaging, voice, low rate video) and associated QoS are designated by the service providers of Alix and Pauline for their corresponding service subscriptions.

x.1.4
Post-conditions

-------------- START MODIFICATION  3  ------

Whenever within reach of a relay UE that is satellite capable and that is associated with the 5G system with satellite access, Pauline and Alix have been offered connectivity to the subscribed list of services which include: 

· Alix embarked in aircraft with a relay UE that is satellite capable. During the flight, the relay UE has been capable to access to several satellites, and the connectivity of the relay of the UE has been managed accordingly with no interruption, 

· This is also the case for the connectivity of Pauline UE’s with her 5G network. Pauline could help Mr S.C as she was tasked correctly by her commander to head in the right direction avoiding in real time potential difficult weather conditions. She could also report in real time on the local situation of Mr S.C..   
· Providing mission critical services subscribed with appropriate priority, pre-emption, and Quality of Service (QoS)
-------------- END MODIFICATION  3 --------
x.1.5
Potential Impacts or Interactions with Existing Services/Features

-------------- START MODIFICATION  4  ------

The following interaction with or impact to the following aspects need to be highlighted:
-
Roaming functions can be impacted since UE’s can be roaming during the motion of the Relay UE from one country to another one, while the UE is attached to the Relay UE. This is FFS.

· The impact on charging should also be addressed in conjunction with the roaming topic as above
-
The Relay UE that is shared among several UEs could be in view at the same time of more than one 5G terrestrial systems with satellite access. Conditions on the Relay UE with satellite access may be restricted by the number of simultaneous 5G terrestrial systems it is connected with and the associated selection criteria.
-
The definition of the minimum set of services to be provided through a Relay with 5G Satellite Access should be defined, as the delay performances for 5G satellite access are different from a 5G terrestrial access. In some cases the requirements could be relaxed, in some other cases access to these services may not be possible. The impact should be addressed from the point of view of the different interfaces and functions of the 5G system.
-
Security mechanisms of the 5G system shall be implemented seamlessly all the way through the 5G satellite network to ensure that the remote UEs are offered the same security performances as for any other UEs served within the same 5G system. This is FFS.
-------------- END MODIFICATION  4 --------
x.1.6
[Potential] Requirements

-------------- START MODIFICATION  5  ------

[PR x.1.6.001] A 5G system with satellite access shall support Relay UE’s with 5G satellite access and non-3GPP satellite access.

Editor’s: Note 5G Satellite RAT and non-3GPP satellite access are For Further Study (FFS).

[PR x.1.6.002] A 5G system with satellite access through 5G satellite network shall support roaming of Relay UEs and of remote UEs between 5G networks.
[PR x.1.6.003] A 5G system with satellite access through 5G satellite RAT shall support mobility management of Relay UEs between 5G RANs
[PR x.1.6.004]  A 5G system with satellite access shall be able to use Relay UEs with satellite access to provide a minimum set of services with associated QoS to UEs with no satellite access.
-------------- END MODIFICATION  5 --------
Editor’s Note: the minimum set of services with associated QoS to be delivered is FFS in conjunction with the nature of the satellite access (GEO, MEO or LEO).

Editor’s Note: the impact of the motion of the Relay UE with associated Remote UEs on security, charging and roaming is FFS.
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