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Abstract: This paper proposes a new use case to be captured in TR 22.841 v.0.0.0.
---------- [All new Text] ----------
5.3	Use case on Inter-PLMN scenario - TN and NTN 
5.3.1	Description
This use case describes a ski-mountain environment, where 5G NR (terrestrial) coverage is provided by a certain MNO-A (and other MNOs) in limited populated areas (around hotel/resorts and ski areas), together with 5G NTN coverage by MNO-SAT. MNO-SAT has roaming agreement with MNO-A, including roaming connectivity in remote areas where cellular coverage is not available, plus extra services (on-demand) in joint-coverage areas.
[bookmark: _Hlk109585961][image: ]
Fig. 5.3.1 Inter-PLMN scenario, with terrestrial and non-terrestrial coverage
Company GOLD, owning a transport business in the area, recently switched to MNO-A as their enterprise cellular provider. GOLD employees are provided with dual-mode (TN&NTN) UEs.
MNO-A offers GOLD employees with a “premium” data connectivity plan, based on a (exclusive) commercial agreement with local MNO-SAT, allowing MNO-A premium users to utilize the NTN network to provide extra capacity in areas with dual coverage, for example during high-season months (known to bring load/congestion peaks on NW-A).
In particular, GOLD users can get higher data rate by aggregating their traffic over both cellular (NR) link and an extra NTN connectivity link via PLMN-SAT (with data anchor and aggregation in PLMN-A’ CN). Such functionality assumes support by the UEs (of GOLD users) and both PLMNs’ CNs. It also comes with a set of traffic policies and conditions, negotiated by the MNOs and under HPLMN control (who can provision specific UE and NW traffic rules).
[bookmark: _Toc355779205][bookmark: _Toc354586743][bookmark: _Toc354590102]5.3.2	Pre-conditions
[bookmark: _Toc355779206][bookmark: _Toc354586744][bookmark: _Toc354590103]Alice is a GOLD employee (MNO-A premium subscriber), spending her days doing delivery/transportation services around the area. She uses her smartphone for VPN connectivity (emails, docs/files transfer, video-calls), plus some sporadic web-browsing (e.g., during breaks, for checking news, watching some YouTube videos, etc.).
Based on MNO-A & SAT agreements, traffic policies are such that Alice’s UE can use “premium” (dual-RAT) connectivity for VPN traffic (only). 
Alice’s UE is dual (NR) radio capable, currently camped and registered on PLMN-A, in Idle.
5.3.3	Service Flows
Alice is in her car, parked outdoor, right after lunch break. 
1. She opens the VPN app on the UE to start some large file data transfer from/to her VPN server (to update the morning delivery tasks and download the ones for the afternoon). 
The UE registers to PLMN-SAT and starts a dual 3GPP network connection. VPN data flows over PLMN-A and PLMN-SAT networks, with anchor in PLMN-A’s CN.
[image: ]
Fig. 5.3-2 Alice’s VPN data session: dual 3GPP access connectivity, across NR and NR-NTN
2. While waiting for the file transfer, she opens the (non-VPN) web-app to read some news. Non-VPN data traffic uses a normal connection/data session (via PLMN-A).
[image: ]
Fig. 5.3-3 Dual 3GPP access (VPN traffic) plus concurrent single-access data session (non-VPN)
3. When done with the file transfer, Alice closes the VPN app, and resumes her work (to complete the afternoon deliveries). 
[bookmark: _Toc355779207][bookmark: _Toc354586745][bookmark: _Toc354590104]5.3.4	Post-conditions
Alice is happy about the very good performance of her mobile VPN connectivity, much faster than other local cellular MNO providers previously used by her company (not partnering with MNO-SAT for the premium connectivity service).
[bookmark: _Toc355779209][bookmark: _Toc354586747][bookmark: _Toc354590106]5.3.5	Existing features partly or fully covering the use case functionality
[bookmark: _Hlk109156985]A) Stage-2&3 include a feature called ATSSS (Access Traffic Steering, Switching, Splitting), e.g., ref to TS 25.301 sec. 5.3.2, which supports functionalities similar to those described in this use case, but limited to 3GPP access plus non-3GPP dual access.

B) Existing service requirements, e.g., from TS 22.261 sec. 6.5 and 6.18, capture some general multi-NW/RAT connectivity requirements, which do not fully cover or satisfy the specific target use case and functionalities. See some extracts (not exhaustive) listed below:
-------------
[bookmark: _Toc45387655][bookmark: _Toc52638700][bookmark: _Toc59116785][bookmark: _Toc61885604][bookmark: _Toc91258750][From sec. 6.5: Efficient user plane]
- A 5G system with satellite access shall be capable of supporting simultaneous use of 5G satellite access network and 5G terrestrial access networks.
[bookmark: _Toc45387697][bookmark: _Toc52638742][bookmark: _Toc59116827][bookmark: _Toc61885646][bookmark: _Toc91258792][From 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.
NOTE 1: A business agreement is required between the network operators.
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.
NOTE 2: If the service is unavailable (e.g., due to lack of network coverage) from the home operator's network, the UE may be able to receive the service from another operator's network.
NOTE 3: QoS provided by the partner operator's network for the same service will be based on the agreement between the two operators and could be different than that provided by the home operator's network.
--------------
5.3.6	Potential New Requirements needed to support the use case
[PR 5.3.6-001] The 5G system shall be able to support mechanisms to enable steering, split and switch of UE’s user plane traffic of one data session across two 5G networks (e.g., between NR terrestrial and satellite RATs) belonging to two different PLMN operators (one of which is the HPLMN). The following is assumed:
· HPLMN subscription is used to access both NWs, data is anchored in the HPLMN and a proper business agreement among the two PLMN operators is in place, including negotiation of traffic routing policies, e.g. based on  application type; 
· when multiple UE data sessions are established simultaneously (e.g. for different applications), the required mechanisms shall include the ability to use dual network connectivity for one data session, while other data sessions use single NW connection.
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