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1. Introduction
This pCR provides solution update for sol#1.
2. Reason for Change
TR 23.700-01 v0.2.0 has a KI#2 related to satellite EDN which has the following open issues for GEO satellite:
Deployment of Edge computing on board GEO satellites might impact the latency of application control and data information exchange. To assess the impacts of using Edge on board GEO satellites it would be benefitial to study the following aspects with the aim to reduce latency and data exchange over satellite feeder link:
1) Investigate different deployment options for EDGEAPP when EASs are deployed on board GEO satellites? 
2) When/how could EAS discovery by the EEC in EDGEAPP be optimized?

TR 23.700-01 v0.2.0 has a KI#5 related to satellite EDN which has the following open issues for NGSO satellite:
-	How the EES(s) are placed on board the Satellite.  
-	How the EAS(s) are placed on board the Satellite.
-	Whether and how the discovery and the service provisioning are impacted.​
-	Whether and how the service continuity procedures are impacted while the UE is only connected with NTN.

Therefore, it is needed to study solution to address this key issue.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 23.700-01.


* * * First Change * * * *
[bookmark: _Toc160708071][bookmark: _Toc440360447][bookmark: _Toc507354359][bookmark: _Toc76547876][bookmark: _Toc148363482]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 7.2.1.1.1-1: 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.

[bookmark: _Toc160708074]7.2.1.1.2	Service continuity between GEO satellite EDNs


Figure 7.2.1.1.2-1: UE moves from one GEO satellite EDN to another GEO satellite EDN
During service continuity, UE will be connected to a different satellite, consequently the EDN serving the UE will be changed and EAS serving the AC will also be relocated.
When UE moves between service areas only covered by GEO satellite EDNs (in above figure, UE#1 moves from service area of satellite EDN-A to service area of satellite EDN-B), if there are several satellite EDNs available in target side (assuming UE can access any satellite and each satellite has its own EDN), it is best to select EES and EAS which are deployed together with a local PSA UPF on the same satellite, to reduce N6 routing cost.
In such a case, during service provisioning procedure of ACR, the ECS can identify the relevant registered T-EES based on satellite ID in the EES registered satellite information and satellite ID used by the PDU session.
Editor's Note: How the ECS can know satellite ID associated with the PDU session is FFS, which may need coordination with SA2.
7.2.1.1.3	Service continuity between NGSO satellite EDNs
In the case of LEO/MEO satellite, satellite moves relative to earth. Consequently, the EDN coverage area changes frequently, this needs to be avoided since this will cause frequent EES/EAS registration update in the system. Instead, the EES/EAS, during registration, provides an indication of dynamic service area for providing satellite availability information instead of any concrete EES/EAS service area information (which constantly changes). For EES deployed on LEO/MEO satellite with dynamic service area, the ECS can use satellite ID associated with the PDU session to identify EES with a matching satellite ID for service continuity between satellite EDNs. 
NOTE:	This assumes that the UE and 5G network take the lead to influence edge server selection and the ECS can know satellite ID from 5G network.
7.2.1.1.4	Further consideration for service provisioning
an external server responsible for providing satellite availability information for each satellite based on real-time satellite orbit information (e.g. eccentricity, inclination, true anomaly) may exist (e.g. see TS 23.501 [TS23501], Annex Q). During service provisioning, the EEC can provide needed satellite capability information (e.g. satellite frequency bands, minimum elevation angle) to the ECS and the ECS will be responsible to monitor UE location and UE moving prediction, and query the external server(s) to get a list of satellites (each identified by satellite ID) that can service the list of waypoints of the UE, then determine a suitable EES with a matching satellite ID to serve the UE with longest service time in service provisioning. Once the ECS identifies the suitable EES, it responds/notifies the EEC with the EES information. In addition, the corresponding ECS selected satellite ID is sent to the EEC.
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.
This solution has no architecture impacts to EDGEAPP. Under the existing EDGEAPP architecture, the service provisioning procedure is enhanced to support different cases in service continuity.
[bookmark: _Toc160708075]7.2.1.3	Corresponding APIs
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 Changes * * * *
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