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1. Introduction
This contribution address the discovery and service provisioning aspect of Edge on board NGSO satellite.
2. Reason for Change
Key issue #5 proposes to study the deployment, discovery, service provisioning, and service continuity aspects of Edge on board NGSO Satellite. This contribution addresses the discovery and service provisioning issues by considering the mobility of the EAS and EES on board satellites. This is important as one of the differences between having an Edge on board NGSO satellites as compared with Edge on the ground is the mobility of Edge on board the NGSO satellites. Since now both the UE and the Edge are mobile, the discovery of an EAS that best matches the movement of the UE will improve the overall performance by reducing service interruptions, frequent ACRs, and quality degradation that result from the unmatched movements of the satellite and the UE. 
This contribution updates solution #1 and proposes to mark the EAS and EES on board an NGSO satellite as mobile. In addition, it introduces a trajectory ID, which can contain orbit type and orbit parameters, indicative of the trajectory of the corresponding satellite. 
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-01 v0.2.0.


* * * First Change * * * *
[bookmark: _Toc160708071]7.2.1	Solution #1: Satellite edge computing 
[bookmark: _Toc464463366][bookmark: _Toc475064960][bookmark: _Toc478400631][bookmark: _Toc7485786][bookmark: _Toc78314760][bookmark: _Toc160708072]7.2.1.1	Solution description
Editor's Note:	This clause will describe the solution. Each solution should clearly describe which of the key issues it covers and how.
[bookmark: _Toc160708073]7.2.1.1.1	General



Figure 7.2.1.1-1: satellite EDN deployment
In this deployment option, ECS is deployed on ground. The UE can be on the ground/sea or in the air (e.g. drone). The  UPF to access satellite EDN is deployed on satellite, EAS and EES are deployed in one or more satellites. RAN (e.g. gNodeB) can either be deployed on ground/sea (e.g. in a ship) and connected to satellite UPF or be deployed on regenerative satellite (see Annex A and key issue #1 in 3GPP TR 23.700-29 [TR2370029]). The 5GS control plane functions (e.g. AMF, SMF) are deployed on the ground, which is not depicted in the figure for simplicity. EASs and their registered EES are deployed on one or more satellites which constitutes an EDN and these satellites’ coverage areas may correspond to an EDN service area. UPF can be deployed on ground to access the ECS, the EEC (in UE) can reach the ECS by EDGE-4 (on ground or via space).
If there are multiple EESs in a satellite EDN, EEC may trigger EAS discovery towards each EES which increases delay due to EDGE-1 interactions. It is recommended to deploy a single EES per EDN to reduce complexity in satellite.
NOTE:	The UPF and RAN deployment are described above for the sake of clarity which is related to EDN on-board satellite (e.g. EDGE-4 path), see also TS 23.501 [23501] clause 5.43.2 and TR 23.700-29 [TR2370029]).
During initial service discovery, the EEC (in UE) contacts the ECS via EDGE-4 (on ground or via space) to find an appropriate EES, then an appropriate EAS instance is selected during EAS discovery via EDGE-1 interaction. Finally, AC (in UE) communicates with the selected EAS.
Editor's Note:	Other deployment options and associated latency aspects are FFS.
7.2.1.1.x	EAS discovery for EAS on board satellite
Unlike EAS discovery procedures EAS(s) on the ground, the EAS discovery for EAS(s) on board the satellite could be mobile depending on the satellite they are deployed on: GEO, MEO, or LEO. For GEO satellites, since the satellites are stationary relative to the Earth's surface, the EAS is also static. However, for MEO and LEO satellites, the EAS(s) are mobile as the satellites are moving relative to the Earth's surface. In this case, if the trajectory of the EAS is not considered for the discovery, frequent interruption, ACR, and/or service degradation may be experienced when there is a mismatch between the movement of the UE and the movement of the EAS on board satellite. This can be alleviated by considering the trajectory of the EAS on board satellite during the discovery. This can be accomplished by adding mobility information and trajectory ID for the EAS in its profile and by allowing the AC to include an Expected trajectory ID that closely matches the expected AC locations in its profile.  
1. EAS mobility: to indicate the mobile EASs (EAS on board MEO or LEO satellite) and non-mobile EAS (EAS on board GEO satellite and EAS on-ground)
2. Trajectory ID: to indicate the trajectory of the EAS on board MEO and LEO satellites.  This contains orbit type and orbital parameters( e.g. altitude, inclination, eccentricity) indicative of the trajectory of the satellite (e.g. ABC-2024-04-04-LEO-500km-4deg-0.001).
3. Expected trajectory ID: to indicate in the AC profile the satellite that closely matches the expected AC locations(s) (e.g. route) of the hosting UE during the AC's operation schedule.

NOTE:	The expected trajectory ID can partially match the trajectory ID to allow for the discovery of EASs on different satellites that partially match the movement of the hosting UE during the AC’s operation schedule. The generation of the expected trajectory ID for the AC and the EAS(s) is done by the operator and/or the satellite service provider.
[bookmark: _Hlk163143138]7.2.1.1.x	Service provisioning  for EES on board satellite
Similar to EAS on board a MEO or LEO satellite, the EES will also be mobile when the EES is also on board a MEO or LEO satellite. Therefore considering the trajectory of the EES is important for efficient service service provisioning for selecting EDN matched with movement of the AC hosting UE during the AC’s operation schedule.    
1. EES mobility: to indicate the mobile EESs (EES on board MEO or LEO satellite) and non-mobile EES (EES on board GEO satellite and EES on ground).
2. Trajectory ID: to indicate the trajectory of the EES on board MEO and LEO satellites.  This contains orbit type and orbital parameters( e.g. altitude, inclination, eccentricity) indicative of the trajectory of the satellite.
3. Expected trajectory ID: to indicate in the AC profile the satellite that closely matches the expected AC locations(s) (e.g. route) of the hosting UE during the AC's operation schedule.

NOTE:	The expected trajectory ID can partially match the trajectory ID to allow for the discovery of EASs on different satellites that partially match the movement of the hosting UE during the AC’s operation schedule. The generation and assignment of the trajectory ID for the AC and the EAS(s) is done by the operator, the satellite service provider.

[bookmark: _Toc160708074]7.2.1.2	Architecture Impacts
Editor's note:	This clause provides the architecture impacts (if any) of the solution and possible new SA6 capabilities and interfaces.
[bookmark: _Toc160708075]7.2.1.3	Corresponding APIs

7.2.1.3.x 	EAS Profile, EES Profile and AC Profile for discovery and service provisioning
According to clause 7.2.1.1.x EAS discovery for EAS onboard satellite and clause 7.2.1.1.x Service provisioning for EES on board satellite, the following change is needed in TS 23.558. 
· TS 23.558 Clause 8.2.4 EAS Profile EAS mobility on board LEO or MEO Satellite
TS 23.558 Table 8.2.4-1: EAS Profile
	Information element
	Status
	Description

	EASID 
	M
	The identifier of the EAS

	EAS Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EAS. This information maybe discovered by EEC and exposed to ACs so that ACs can establish contact with the EAS.

	EAS Type
	O
	The category or type of EAS (e.g. V2X, UAV, application enabler)

	EAS description
	O
	Human-readable description of the EAS 

	…
	…
	…

	EAS mobility
	O
	Indicates if the EAS is mobile or not. The EAS is mobile in case of EAS on board a MEO or LEO satellite and not mobile in case of a GEO satellite.

	Trajectory ID
	O
	For mobile EAS, indicates the trajectory of the EAS on board a MEO and LEO satellites.  This can contain orbit type and orbital parameters( e.g. altitude, inclination,  eccentricity) indicative of the trajectory of the satellite (e.g. ABC-2024-04-04-LEO-500km-4deg-0.001).

	…
NOTE x:	The assignment of the trajectory ID for EAS(s) can be done by the operator and/or the satellite service provider.




· TS 23.558 Clause 8.2.6 EES Profile EES and EAS mobility on board LEO or MEO Satellite
TS 23.558 Table 8.2.6-1: EES Profile
	Information element
	Status
	Description

	EESID 
	M
	The identifier of the EES

	EES Endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the EES. This information is provided to the EEC to connect to the EES.

	…
	…
	…

	EES mobility
	O
	Indicates if the EES is mobile or not. The EES is mobile in case of EES on board a MEO or LEO satellite and not mobile in case of a GEO satellite.

	Trajectory ID
	O
	For mobile EES, indicates the trajectory of the EES on board MEO and LEO satellites.  This can contain orbit type and orbital parameters( e.g. altitude, inclination,  eccentricity) indicative of the trajectory of the satellite (e.g. ABC-2024-04-04-LEO-500km-4deg-0.001).

	…
NOTE x:	The assignment of the trajectory ID for the EES can be done by the operator and/or the satellite service provider. 



· TS 23.558 Clause 8.2.2 AC Profile to include expected trajectory id 
Table 8.2.2-1: AC Profile
	Information element
	Status
	Description

	ACID
	M
	Identity of the AC.

	AC Type
	O
	The category or type of AC (e.g. V2X). This is an implementation specific value.

	Preferred ECSP list
	O
	When used in a service provisioning request, this IE indicates to the ECS which ECSPs are preferred for the AC. The ECS may use this information in the selection of EESs. 

	AC Schedule
	O
	The expected operation schedule of the AC (e.g. time windows)

	Expected AC Geographical Service Area
	O
	The expected location(s) (e.g. route) of the hosting UE during the AC's operation schedule. This geographic information can express a geographic point, polygon, route, signalling map, or waypoint set.

	Expected trajectory Id
	O
	The trajectory ID of a satellite that closely matches the expected AC geographical service area. 

	…
NOTE x:	The generation and assignment of the trajectory ID for the AC can be done by the operator and/or the satellite service provider. The expected trajectory ID can partially match the trajectory ID to allow for the discovery of EASs on different satellites that partially match the movement of the hosting UE during the AC’s operation schedule.



Editor's note:	This clause provides the corresponding APIs for supporting the solution.
[bookmark: _Toc532993748][bookmark: _Toc78314761][bookmark: _Toc160708076]7.2.1.4	Solution evaluation
Editor's note:	This clause provides an evaluation of the solution. The evaluation should include the descriptions of the impacts to existing architectures.
* * * End of Change * * * *
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