SA WG2 Meeting #S2-161
S2-2402249
26 February - 3 March, 2024, Athens, Greece
Title:
New solution for KI#3: 5G LAN Solution for UE-satellite-UE communication with gNodeB and UPF onboard
Source:
Honor
Document for:
Approval

Agenda Item:
19.1
Abstract:
A solution to leverage 5G LAN-type service to implement UE-satellite-UE communication using NGSO satellite(s).
1. Introduction
In this paper we present a possible solution to leverage 5G LAN-type service to implement UE-satellite-UE communication using NGSO satellite(s). Anchoring UE-satellite-UE communications to gNB and UPF onboard satellite.
In TS 23.501, Clause 5.43 provides the guidances on local switching for UE-to-UE communication employing GEO satellites, where a UPF is deployed on these satellites. As analysis and discussion in contribution S2-2402248, in delay-tolerant communications scenarios especially for IoT devices, UE-to-UE communications could use NGSO satellites (e.g., PSA-UPF on board LEO satellites) to transfer traffic data when UEs are within the NGSO satellite coverage.

For the 5G LAN Services, TS 23.501/502 describes three types:
· Local switch, where traffic is locally forwarded by a single UPF if this UPF is the common PSA UPF of different PDU Sessions for the same 5G VN group.

· N19-based, where the UL/DL traffic for the 5G VN group communication is forwarded between PSA UPFs of different PDU sessions via N19. N19 is based on a shared User Plane tunnel connecting PSA UPFs of a single 5G VN group. 

· N6-based, where the UL/DL traffic for the 5G VN communication is forwarded to/from the DN.

This paper presents the implementation of the 5G LAN-type service on board NGSO through the UPF, which complements the solution described for GSO satellite in the current TS 23.501. Additionally, we propose to restrict the study to consider local switch forwarding and N19-based forwarding method. N6-based forwarding is FFS.  
In this paper, all cases based on the following assumptions:

· The gNB and UPF are deployed on LEO satellite.
· When two UEs belong to the same VN (Virtual Network) group and have access to the same LEO satellite within a specific time period, the UE-to-UE traffic is locally routed by the PSA-UPF deployed on the LEO satellite. 

· When the UE-to-UE traffic is locally routed between PSA-UPFs deployed on two separate LEO satellites via an N19 tunnel, both the source UE and the target UE are covered by LEO satellites within a specific time period when both LEO satellites are actively serving.

· UE has the capability to obtain the ephemeris data from operator. This information allows the UE to accurately determine the active serving time of the UPF-onboarded LEO satellites. By knowing the active serving time, the UE can ensure proper time to forward/receive traffic using 5G LAN service to/from UPF. 

There are two scenarios:
· Scenario 1: Local Switch forwarding with PSA-UPF deployed on LEO satellite.

In scenario 1, when two UEs belong to the same VN (Virtual Network) group and have access to the same LEO satellite within a specific time period, local switch forwarding is a suitable approach.

During the time when both UEs are within the coverage of the LEO satellite, the UE-to-UE traffic is locally routed by the PSA-UPF deployed on the LEO satellite. This means that the communication between the UEs takes place directly through UPF-onboarded LEO satellite without N6 traffic routing.

However, when either UE moves out of the coverage area of the LEO satellite, UE-to-UE communication will not be possible until the two UEs regain access to the LEO satellite's coverage area. In this case, the communication between the UEs will resume once they are within the coverage of the LEO satellite again.
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Figure 1 Local Switch forwarding with PSA-UPF deployed on the LEO satellite
· Scenario 2: N19-based forwarding with PSA-UPFs deployed on different LEO satellites.

In scenario 2, where two UEs belongs to the same VN group and access LEO satellites in a period time, UE-satellite-UE communication support 5G LAN-type service using N19 tunnel. The communication distance between UEs could be very long (e.g., in two countries or two continents).

Just like in the previous scenario, both UEs must be simultaneously within the coverage of LEO satellites. If either UE moves out of the coverage range of LEO satellites, the 5G LAN communication will be interrupted or terminated.
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Figure 2 N19-based forwarding with PSA-UPFs deployed on different LEO satellites
Note that LEO satellite moves fast, so the UE need obtain satellite ephemeris to prepare for data transmission.

Note that N19 tunnelling via ISL is required between LEO satellites.

Note also that 3GPP support routing of non-IP packet (e.g., Ethernet frame) for private communication between UEs within 5G LAN-type service. For example, IoT terminals communicate based on MAC addresses rather than IP addresses.

2. Text Proposal
It is proposed to update TR 23.700-29 v0.3.0 as follows:
* * * * First change * * * *

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
	
	Key Issues

	Solutions
	1 

Support of Regenerative-based satellite access
	2

Support of Store and Forward Satellite operation
	3

Support of UE-satellite-UE communication
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* * * * Second change * * * *

6.X
Solution X: UE-satellite-UE communication using 5G LAN-type service over LEO satellite (gNodeB and UPF onboard)
6.X.1
Description

This solution resolves Key Issue #3: Support of UE-satellite-UE communication.

UE-to-UE traffic locally routed by UPF(s) deployed on satellite in this clause only applies on LEO satellite backhaul case.
· Local switch forwarding: where traffic is locally forwarded by a single PSA UPF deployed on one LEO satellite for the same 5G VN group.
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Figure 6.x.1-1 Local Switch forwarding with PSA-UPF deployed on the LEO satellite
This method based on the following assumptions:
· The PSA UPF anchored by UE's PDU session and gNB are deployed onboard the LEO satellite.
· The UEs belong to the same VN group and support SAT RAT type.
· UEs may obtain information about the LEO satellite through the ephemeris data so that it can determines the accurate start/suspend/stop time for 5G LAN traffic forwarding and receiving. 

· The SMF is on the ground and support to configure the corresponding traffic steering rules to the PSA-UPF on board.
· N19-based forwarding: where the UE-to-UE traffic locally routed by PSA-UPFs deployed on different LEO satellites via N19 tunnel. 
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Figure 6.x.1-2 N19-based forwarding with PSA-UPFs deployed on different LEO satellites
This method based on the following assumptions:

· The PSA UPF anchored by UEs PDU session is deployed onboard the LEO satellite in the satellite constellation.

· The UEs belonging to the same VN group are under the same satellite or the different satellites belonging to the same constellation if ISL is deployed and has suitable capabilities. 

· The UEs support SAT RAT type.
· UEs may obtain information about the LEO satellite through the ephemeris data so that it can determines the accurate start/suspend/stop time for 5G LAN traffic forwarding and receiving.
· The SMF is on the ground and support to configure the corresponding traffic steering rules (e.g., PDRs, FARs) in PSA-UPFs on board.
NOTE: Traffic data is forwarded between PSA UPFs onboard of different PDU sessions via N19.
6.X.2
Procedures 
Based on the LAN type service mechanism, the PSA UPF onboard switch the UEs' traffic locally when the two UEs meets the conditions of VN group communication on the LEO satellite i.e., when both UEs have a service link towards the same satellite or service links to satellites belonging to the same constellation in case ISL is provided and has suitable capabilities.

During procedure, the dedicated SMF served the PSA UPF(s), based on the operator policy with regards to UE accessing the network via satellite, allocates PSA UPF onboard satellite and config VN communication rules. For group-level N4 session management procedures defined in TS 23.502 chapter 4.13.8.2.2.
NOTE: This part is FFS.
6.x.3
Impacts to Services, Entities and Interfaces
When PSA-UPF switching occurs, which requires the SMF on the ground to configure rules via N4.

The UEs may obtain information about the ephemeris data of the LEO satellite which could obtain from operator locally.

NOTE: This part is FFS.
* * * * End of changes * * * *

