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1. Introduction
This paper proposes a solution on Satellite edge computing.
2. Reason for Change
In the Key issue #2, there is an open issue "When/how could EAS discovery by the EEC in EDGEAPP be optimized?"
Due to the EAS on 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 ephemeris information 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.
[image: ]
In time#1, the SAT#1's service area can cover the UE, thus the UE can conncet to the EAS#1. However, in time#2,the SAT#1 moved which cannot cover UE#1 thus the UE cannot obtain the service from EAS#1, then the service interruption may happen. As this time the UE need to discover a new EES which its service area covers the UE due to the UE cannot obtain service from EAS#1 at this time.
Using currently mechnism the UE need to periodically discover the new EAS when the old EAS' Satellite moved out of UE' location which cause the periodically servce interruption.
With this solution, the UE can determine the EAS based on the UE (predicted/expected) location, Prediction expiration time, EAS Satellite ID and EAS ephemeris information, and the UE does not need to send the EAS discovery request again obtain the list of EES which is more effiency compared to current mechanism.

Thus, the EAS discovery procedure should be optimized.  
3. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-01 v0.3.0.


* * * First Change * * * *
[bookmark: _Toc165031164][bookmark: _Toc165031168]7.X.1	Solution #1: Satellite edge computing considering EAS onboard
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Figure 7.2.1.1.1-1: EAS onboard satellite deployment 
In this deployment option, ECS and EES are deployed on ground. The UE can be on the ground/sea or in the air (e.g. drone). The UPF to access EAS is deployed on satellite. RAN (e.g. gNodeB) can either be deployed on ground/sea (e.g. in a ship) and connected to satellite UPF. The 5GS control plane functions (e.g. AMF, SMF) are deployed on the ground, which is not depicted in the figure for simplicity. UPF can be deployed on ground to access the ECS and EES, the EEC (in UE) can reach the ECS by EDGE-4 (on ground or via space), and EEC (in UE) can reach the EES by EDGE-1 (on ground).
Considering that EAS(s) deployed in multiple MEO or LEO satellites, so that the EAS(s) are mobile as the satellites are moving relative to the Earth's surface. In this case, if the ephemeris information of the EAS is not considered for the discovery, frequent interruption may be experienced when there is a mismatch between the movement of the UE and the movement of the EAS on board satellite.
As for the EAS on MEO and LEO satellites however the EES is on the ground, in the EAS discovery procedure, the EES can determine a list of EAS based on the UE (predicted/expected) location, Prediction expiration time, Satellite ID and EAS ephemeris information and the EES provide list of EAS information in the EAS discovery response message. Upon receiving a list of EAS information, the UE can dertermine the EAS based on the UE (predicted/expected) location, Prediction expiration time, EAS Satellite ID and EAS ephemeris information, and UE may sequentially connect to corresponding EAS based on ephemeris information of the EASs. When an EAS is about to leave the UE’s location, the UE may connect to a next EAS in advance to obtain an edge computing service, and does not need to perform EAS discovery again. In doing so, the service interruption caused by periodic EAS discovery can be avoided.

* * * NEXT Change * * * *
7.X.1.2	Corresponding APIs
7.X.1.2.1 	EAS Profile enhancement for EAS onboard
According to clause 7.X.1.2 EAS discovery for EAS onboard 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 

	…
	…
	…

	SAT ID
	O
	The Satellite ID corresponding to the EAS.

	> ephemeris information
	O
	The ephemeris information of the satellite corresponding to the EAS

	…
NOTE 1:	The assignment of the trajectory ID for EAS(s) can be done by the operator and/or the satellite service provider. The trajectory and position of the satellite can be calculed for example based on instantaneous/osculating ephemeris versus using TLE-based mean orbital ephemeris.
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