3GPP TSG-SA WG1 Meeting #100 
S1-223243
Toulouse, France, 14 – 18 November 2022
(revision of S1-22xxxx)
Source:
InterDigital
pCR Title:
New use case on Inter-PLMN scenario - TN and multiple NTN

Draft Spec:
3GPP TR 22.841
Agenda item:
7.10
Document for:
Approval

Contact:
Atle Monrad, Atle.Monrad@InterDigital.com
Abstract:
This paper proposes a new use case. The use case relates to allowing upper layer steering, splitting, and switching of a UE’s traffic (e.g. pertaining to the same data session) across two 3GPP access links, where the second 3GPP access link may be available over multiple NTNs.
The below use-case is proposed introduced in 3GPP TR 22.841 version 0.1.0.
* * * *    First change   * * * *

5.x
Use Case on Inter-PLMN scenario - TN and multiple NTN
5.x.1
Description

This use case describes a rural environment, where an MNO (TerrA) provides local terrestrial coverage only near cities, and where an MNO (SatA) provides wide NTN coverage. SatA uses satellites in a both GEO orbit and a LEO orbit. SatA has a roaming agreement with TerrA, to allow:

· connectivity for all users of TerrA when these users are not in terrestrial coverage; and
· user plane steering, switching, splitting, and duplication functionality to the premium users of TerrA when these premium users are simultaneously in terrestrial and non-terrestrial coverage.
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Fig. 5.x.1 Inter-PLMN scenario, with terrestrial and multiple non-terrestrial coverage
Jenny has just moved to the city and is looking to buy a home for her family. She often needs to wait for her son while he is at his soccer practices. Sometimes to pass the time while waiting, she uses her virtual reality headset to virtually visit homes in the area.
5.x.2
Pre-conditions

-
Jenny is at her son’s soccer practice. The soccer training pitch is located in an area that has both terrestrial and non-terrestrial coverage.
-
Jenny is a premium user of TerrA.
-
Jenny’s virtual reality headset is dual radio capable (NR and satellite).
-
Jenny’s virtual reality headset is registered on TerrA.
-
Based on TerrA & SatA agreements, traffic policies are such that Jenny’s virtual reality headset can use dual-RAT connectivity.
5.x.3
Service Flows

1.
Jenny wants to virtually visit some homes. She puts on her virtual reality headset and starts the Virtual Home Visit app. As the app allows her to virtually walk through and interact with the home, low latency is required for a good end user experience.

2.
The virtual reality headset determines that it has two options for connecting to SatA – through GEO satellite or through a LEO satellite. In order to better meet the low latency requirement of the Virtual Home Visit app, the headset selects to go with the LEO satellites.

3.
The virtual reality headset registers to SatA over the LEO satellites, and starts a dual 3GPP network connection. Traffic from the app flows over TerrA network and SatA, with anchor in TerrA’s core network.
5.x.4
Post-conditions

-
The soccer practice ends, and Jenny closes the Virtual Home Visit app.

-
Jenny enjoyed her experience and has constructively made use of her time while waiting for her son.
5.x.5
Existing features partly or fully covering the use case functionality
[From TS 25.301 sec. 5.3.2]

UEs support ATSSS (Access Traffic Steering, Switching, Splitting), which allows user plane traffic to be split, steered, switched, duplicated over two access legs - one 3GPP and one non3GPP. The feature does not support the case where the two access legs are both over 3GPP.
[From TS 22.261 sec. 6.3 Multiple access technologies]

· The 5G system shall be able to provide services using satellite access.
· The 5G system shall support UEs with multiple radio and single radio capabilities.

· Based on operator policy, the 5G system shall support steering a UE to select certain 3GPP access network(s).

[From TS 22.261 sec. 6.5 Efficient user plane]

· A 5G system with satellite access shall be able to select the communication link providing the UE with the connectivity that most closely fulfils the agreed QoS.
· A 5G system with satellite access shall be capable of supporting simultaneous use of 5G satellite access network and 5G terrestrial access networks.

[From TS 22.261 sec. 6.18 Multi-network connectivity and service delivery across operators]

· The 5G system shall enable users to obtain services from more than one network simultaneously on an on-demand basis.

· For a user with a single operator subscription, the use of multiple serving networks operated by different operators shall be under the control of the home operator.

· When a service is offered by multiple operators, the 5G system shall be able to maintain service continuity with minimum service interruption when the serving network is changed to a different serving network operated by a different operator.
· In the event of the same service being offered by multiple operators, unless directed by the home operator's network, the UE shall be prioritized to receive subscribed services from the home operator's network.
[From TS 22.261 sec. 6.19 3GPP access network selection]

· The 5G system shall support selection among any available PLMN/RAT combinations, identified through their respective PLMN identifier and Radio Access Technology identifier, in a prioritised order. The priority order may, subject to operator policies, be provisioned in an Operator Controlled PLMN Selector lists with associated RAT identifiers, stored in the 5G UE.

· The 5G system shall support, subject to operator policies, a User Controlled PLMN Selector list stored in the 5G UE, allowing the UE user to specify preferred PLMNs with associated RAT identifier in priority order.

The service requirements from TS 22.261, deal with “primary” network selection, that is network selection of the first MNO/access network combination (TerrA in the use case). Service requirements for “Secondary” network selection, that is network selection of the second MNO/access network combination, are not covered.
5.x.6
Potential New Requirements needed to support the use case
[PR 5.x.6-001] The 5G system shall support selection among any available PLMN/RAT combinations for a second 3GPP access leg. The PLMN/RAT combinations, identified through their respective PLMN identifier and Radio Access Technology identifier. The selection should take into account connectivity conditions on both access networks, UE capabilities, QoS requirements of traffic, as well as any other restrictions/characteristics of the PLMN/RAT combination.
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