3GPP TSG-SA5 Meeting #155 
S5-243297
Jeju, South Korea, 27 - 31 May 2024
Source:
China Telecom
Title:
potential solution for Management of connections between UPF on-board satellite and SMF
Document for:
Approval

Agenda Item:
6.19.15
1
Decision/action requested

The group is asked to discuss and agree on the proposal.
2
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3
Rationale

In Rel-19, SA2 has started a study TR 23.700-29 [1] on supporting of UE-satellite-UE communication under regenerative-based satellite access architecture. The definition of UE-satellite-UE communication is as follows.
--- Start of quote from TR 23.700-29 ---

UE-satellite-UE communication refers to the communication between UEs under the coverage of one or more serving satellites without the user plane traffic going through the ground network.

---End quote---
To support UE-satellite-UE communication for IMS voice and video as well as MCPTT services, 5GC network function(s) is necessary onboard the satellite(s), e.g. UPF. After three meetings, all solutions addressing Key Issue #3 required UPF on-board satellite.
Observation 1: For realizing UE-satellite-UE communication, SA2 requires the network to support the operation of the UPF on-board satellite.
The previous SA5 work 5GSATB_OAM did not fully support the operation of UPFs on-board satellites. This is because the previous work was based on the satellite backhaul architecture, so the information of the UPF on-board satellite was only configured in the backhaul information, as seen in TS 28.541 [2]. Therefore, using the existing information does 
--- Start of quote from TS 28.541---

5.3.231
SatelliteBackhaulInfo <<dataType>>

5.3.231.1
Definition

This datatype defines information related to satellite backhaul category and corresponding information of (R)AN.

5.3.231.2
Attributes

	Attribute name
	S
	isReadable
	isWritable
	isInvariant
	isNotifyable

	nTNGlobalRanNodeID
	M
	T
	T
	F
	T

	satelliteBackhaulCategory
	M
	T
	T
	F
	T

	geoSatelliteId
	CM
	T
	T
	F
	T


5.3.231.3
Attribute constraints

	Name
	Definition

	geoSatelliteId S
	Condition: Present if UPF is deployed on a GEO satellite.

NOTE 1:
In the present document, only the feature of deploying UPF on GEO satellite is supported.


5.3.231.4
Notifications

The subclause 5.5 of the <<IOC>> using this <<dataType>> as one of its attributes, shall be applicable.

---End quote---

Observation 2: The existing SA5’s work cannot cover this use case.
Based on the above observations, we found that to support UE-Satellite-UE communication, 3GPP management system needs to be enhancement to support management of Core Network Function (e.g. UPF) on-board satellite.

Proposal: NRM enhancements need to be investigated to manage the Core Network Function (e.g. UPF) on-board satellite.
4
Detailed proposal

	Start of 1st Change


5.4.1
Use case #1: UE-Satellite-UE Communication via UPFs on-board the satellites
5.4.1.1
Description
SA2 R19 work has specified the requirement for architectural enhancements, including core network functions on-board satellite, to support new communication mode or service, such as UE-Satellite-UE. This introduces new management requirements, for example, when UPF on-board satellite and SMF on the ground, the N4 associations change frequently. So, the UPF and/or SMF need to know when to establish and release the N4 associations with which SMF and/or UPF. Another example, to support UE-satellite-UE communication, 3GPP management system configures indication information (i.e., indicates whether UPF is on-board satellite or not) enabling the SMF to know which UPF is on-board satellite. Thus, the UPF on-board satellite is selected to keep user plane traffic remain in the satellites.
An example diagram of the gNB and UPF deployed on satellite to enable UE-Satellite-UE is shown in Figure 5.4.1.1-1.
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Figure 5.4.1.1-1: UE-Satellite-UE Communication via UPFs on-board the satellites

5.4.1.2
Potential requirements
REQ-UE-SAT-UE-1：3GPP management service producer should have the capability to configure the associations between UPF on-board satellite and SMF on the ground.

REQ-UE-SAT-UE-2：3GPP management service producer should have the capability to configure the UPF or SMF enabling the SMF to know which UPF is on-board satellite.
5.4.1.3
Potential solutions
5.4.1.3.x
Potential solution #<x>: <Configuration of the UPF indicates whether the UPF is on-board satellite or on the ground> 

This is a candidate solution to address the REQ-UE-SAT-UE-1.
This solution proposes to add new attributes or IOCs that required to be presented when the UPF is on-board satellite. It may contain the following attributes:
- 
Explicitly Indication whether the UPF is on-board satellite or on the ground.
-
Deployment information representing the satellite identification of the UPF deployed.
5.4.1.3.y
Potential solution #<y>: <Pre-configuration of the N4 interface between SMF and UPF before connections between them are established or lost > 
This is a candidate solution to address the REQ-UE-SAT-UE-2.
As described in Use case #1, the connections between UPF on-board satellite and SMF on the ground changes frequently, typically because the periodic connecting/disconnecting of the UPF on-board satellite to the gateways. Therefore, this solution proposes to take the connecting/disconnecting of the UPF on-board satellite to the gateways as an event that triggers the 3GPP management to perform configuration operations on the N4 interface.
The solution addresses the scenario where the UPF on-board satellite is connected to one or more gateways simultaneously during a given period, and the SMF on the ground associated with the gateway can be different or the same. Figure 5.4.1.3.x-1 shows an example deployment scenario.
-
Case I: UPF connects to the same SMF via a different gateway (e.g. UPF connects SMF 3 via Gateway 2 or Gateway 3).

-
Case II: UPF connects to a different SMF via a different gateway (e.g. UPF connects SMF 2 via Gateway 2).
The attribute in the EP_N4 indicating the UPF address will have different values if the connection between UPF and SMF is via the different gateway.
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Figure 5.4.1.3.x-1
Example scenario of connections between UPF on-board satellite and SMF.
The 3GPP management system creates multiple EP_N4 instances to handle the multiple connectivity links between UPF on-board satellite and SMF on the ground, and adds new attributes representing the connection availability duration information in EP_N4 IOC. 

Before the connection between UPF on-board satellite and gateway is lost, the 3GPP management system may removes/modifies the EP_N4 instances and removes/modifies the relevant connection availability duration information.

The connection availability duration information is a list that provides the time when the UPF has a connection to a SMF and the time when the connection is disconnected.
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