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1	Decision/action requested
In this box give a very clear / short /concise statement of what is wanted.
2	References
[1]	 3GPP TS 22.261: "Service requirements for the 5G system ".
[2] 	 3GPP TR 23.700-27: "Study on Support of Satellite Backhauling in 5GS".
[3] 	 3GPP TR 28.808: "Study on management and orchestration aspects of integrated satellite components in a 5G network".
[4] 	 3GPP TS 23.501: "System Architecture for the 5G System; Stage 2".
3	Rationale
3.1 Background
In SA1, the requirements related to 5G system with satellite backhaul are documented in TS 22.261 [1], which have been described as:
The 5G system with satellite access shall support the use of satellite links between the radio access network and core network, by enhancing the 3GPP system to handle the latencies introduced by satellite backhaul.
In SA2, R18 work FS_5GSATB [2] on supporting satellite backhaul in 5G system describes the following enhancements:
1. Architecture enhancements for support of a backhaul with changing delay (e.g. brought by ISL in satellite networks or changed satellite backhaul on the UP path), and possibly limited bandwidth in case of a gNB with satellite backhaul only (e.g. restricted by the maximum data rate of a satellite beam):
-	Policy/QoS control enhancements based on the detected packet delivery latency and/or bandwidth of the satellite backhaul on the UP path;
-	Exposure of backhaul information to AFs.
2. Architecture enhancements for support of UPF deployed on GEO satellite with gNB on the ground:
-	Whether and how to enable satellite edge computing services via UPF on-board e.g. to reduce the latency for data transmission, and minimize the backhaul resources consumption.
-	How to enhance local switch for UEs in a communication when they are served by UPF on-board, e.g. to reduce end to end delay comparing with existing 5G LAN local switch at PSA on the ground.
[bookmark: _Hlk134396509]The previous SA5 study FS_5GSAT_MO [3] did not cover relevant requirements and potential solutions for 3GPP management system to support satellite backhaul and UPF onboard. The work in FS_5GSAT_MO only investigated the orchestration of satellite transport network, and provide one requirement described as: 
[REQ-FS_5GSAT_MO-1.3.02] A Network Slice created for the management of services of a 5G system with satellite transport network, shall include parameters to handle the latency associated with the corresponding satellite network.
In view of the above, with the gradual deepening of relevant SA1&SA2 work, in SA5 aspects, operators should investigate corresponding management aspects of 5G system with satellite backhaul to align with other groups.
3.2 Motivation
As specify in TS 23.501 clause 5.43 [4], satellites may be used as part of the backhaul between (R)AN and 5GC. And for some deployments, UPF may be deployed on the satellite to perform edge computing and local switch for UE-to-UE communications.
The following figures give some example scenarios:
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Figure 3.1-1: gNB connects to 5GC via multi-hops of ISL or over different satellites 
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Figure 3.1-2: gNB connects to a UPF on the satellite
These new scenarios may introduce new concepts, use cases, scenarios and requirements to the 3GPP management system. Figure 3.1-3 shows an example of a reference management architecture with new element “UPF deployed on satellite”.
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Figure 3.1-3: An example of a reference management architecture with new element “UPF deployed on satellite”
In TS 23.501 clause 5.43 [1], the following enhancements to the 5G system are specified, which may introduce new requirements for corresponding enhancements to the 3GPP management system.
Table 3.2: Potential enhancements to the 3GPP management system
	Supported Features
	Enhancements to the 5G system
	Potential enhancements to the 3GPP management system

	Reporting of satellite backhaul
	If the AMF is aware that a satellite backhaul is used towards 5G AN, the AMF may report this to SMF as part of the PDU Session establishment procedure. If AMF is aware that satellite backhaul category changes (e.g. at handover), the AMF reports the current satellite backhaul category and indicates the satellite backhaul category change to SMF.
	This may require 3GPP management system add and/or extend parameters (e.g., NRM, instance, attributes) to AMF for reporting satellite backhaul category and indicating changes.

	QoS monitoring when dynamic Satellite Backhaul is used
	If dynamic satellite backhaul is used, QoS monitoring can be used to obtain packet delay.
	This may require 3GPP management system investigate the potential enhancements of performance measurement capabilities to perform GTP-U path QoS monitoring only when dynamic satellite backhaul is used.

	Edge computing via UPF deployed on satellite
	Edge Computing is deployed with UPF and Edge Computing services on-board the satellite. The UPF deployed on satellite can act as UL CL/BP/local PSA UPF or act as PSA UPF.
	This may require 3GPP management system add and/or extend NRM  and related parameters (e.g., Attribute-Value Pairs) to assign a DNAI for each satellite with edge computiong services.

	Local switch for UE-to-UE communications via UPF deployed on satellite
	The UE to UE traffic may be locally routed by UPF(s) deployed on satellite (i.e., through local switch) to the target UE without traversing back to the satellite gateway on the ground.
	This may require 3GPP management system investigate the potential enhancements of performance measurement capabilities to create, manage, monitor, activate, deactivate and terminate the N19 tunnel resources instances in satellites.



4	Detailed proposal
We propose to trigger a new study item “Study on management aspects of 5G System with Satellite Backhaul” as Rel-19 potential topics. And it is recommended to add the following new potential work area in “S5-233319 SA5 Collection of Rel-19 potential topics for SA workshop preparation.doc”
· Management Architecture and Mechanisms
x. Study on management aspects of 5G System with Satellite Backhaul
Potential scope includes:
(1) Identify the concept, use case, potential requirements and possible solutions for 3GPP management system to support satellite backhaul in 5G system, especially when UPF is deployed on satellite;
(2) Investigate the potential new parameters or extensions, such as NRM, instance, attributes, etc. to support 5G system with satellite backhaul, especially when UPF is deployed on satellite;
(3) Investigate performance measurements and KPIs to support 5G system with satellite backhaul, especially when UPF is deployed on satellite.
Potential collaboration groups and related topics: SA2 Rel-18 SID on 5G System with Satellite Backhaul
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