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Abstract of the contribution: This paper proposes to add four reference satellite integration scenarios.
Discussion

In order to study the possible impacts of satellite integration in the 5G System considering the TR 22.822 use cases, the possible integration scenarios need to be captured in TR 23.737Clause 4. 

This corresponds to the integration scenarios listed below:

1. A PLMN with an access network supporting satellite and terrestrial radio access

2. A PLMN with an Satellite Radio Access Network and a Terrestrial Radio Access Network

3. A Satellite Radio Access Network capable of network sharing

4. A PLMN with only Satellite Radio Access Network
5. A 5G system with a satellite backhaul between the core and access networks.

- This last scenario corresponds to the QoS related potential requirement:

- [PR 5.9.6.001] The 5G system shall support the use of satellite links between the radio access network and core network and within the core network, by enhancing the 3GPP system to handle the latencies introduced by satellite backhaul..

It is proposed to add these 5 scenarios as reference satellite integration scenarios.
Proposal
**** Start of Changes ****
4
Reference Satellite Integration Scenarios
4.1
Satellite and terrestrial radio access within an access node

In this scenario a single 3GPP access node handles both satellite and terrestrial radio access. One N2 instance is visible to the core network for both radio access types. The coverage of the satellite radio access may span over the coverage of the terrestrial radio access, but this difference may not visible via N2 to the core network.
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Figure 1 Single access node supporting terrestrial and satellite radio access

4.2
Satellite and terrestrial access networks within a PLMN

A PLMN may have both terrestrial 3GPP access and satellite 3GPP access. In this scenario, separate N2 instances are handling separate access type nodes. However, the coverage of the satellite access network may span over the coverage of the terrestrial access network.
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Figure 2 Satellite and terrestrial 3GPP access networks within a PLMN – architecture (left) and coverage (right)

4.3
Roaming between satellite only PLMN and terrestrial only PLMN

A Satellite access network is shared between multiple core networks in a 5G Multi-Operator Core Network (MOCN) sharing architecture. In this case, the shared Satellite Radio Access Network broadcasts system information for both PLMNs whose core networks are available. These PLMNs may also be with different Mobile Country Codes (MCCs).
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Figure 3 Multi Operator Core Network sharing architecture with satellite radio access network
4.4
Roaming between satellite only PLMN and terrestrial only PLMN

PLMNs are identified by a Mobile Country Code (MCC) and Mobile Network Code (MNC). Country codes that are actually country agnostic (90x) exist and have been on occasions assigned to satellite, air—aboard aircraft, maritime—aboard ships, Antarctica networks. Examples are Iridium – 90105, Thuraya 90106, etc. Thus, roaming between satellite only PLMN and terrestrial only PLMN is possible over the N32 reference point.
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Figure 4 Roaming between satellite and terrestrial PLMNs – architecture (left) and coverage (right)

However, the main difference between this scenario and regular terrestrial roaming is that the network coverage of PLMN A might span over the whole network coverage of PLMN B, as opposed to a small border overlap.

4.5
Satellite backhaul

A satellite backhaul is used between the core and terrestrial access network providing a transport for the N1/N2/N3 reference points. The satellite coverage plays no role as the satellite system transparently carries the communication payload of the 3GPP reference points.
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Figure 5: 5G System with a satellite backhaul
**** End of Changes ****
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