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1. Introduction
This contribution proposes a solution for KI #2 which is about the USS remapping in multi-USS deployments in different DNs.
2. Reason for Change
This paper provides a solution to KI #2 (and in particular the open issue related to “b)
Whether and how the UAE layer needs to be enhanced to assist the traffic steering of UAS application traffic to different DN/EDN to avoid application service disruption while in-flight.” which covers the assistance by the UAE layer at change of USS based on partially overlapping multi- USS deployments, based on UAV location tracking. UAE layer assists on the mapping and traffic steering of UAS traffic to different DNAI based on the deployment of the USSs in differet edge/cloud networks.
3. Proposal

It is proposed to agree the following changes to 3GPP TR 23.700-55 v0.3.0.
* * * Change * * * *

7.x
Solution #x: Support for USS re-mapping for a UAS
7.x.1
Architecture enhancements

None.
7.x.2
Solution description

7.x.2.1
General

This solution aims to address one of the gaps identified in Key Issue #2 "Support for multi-USS deployments".

The solution covers the assistance by the UAE layer at change of USS based on partially overlapping multi- USS deployments, based on UAV location tracking. UAE layer assists on the mapping and traffic steering of UAS traffic to different DNAI based on the deployment of the USSs in different edge/cloud networks.

In multi-USS scenarios, each USS may be physically located in different clouds, and it is also possible that a USS is deployed at the edge. In such multi-USS/LUN scenarios, the interaction with the communication network for supporting a UAS session which requires the interaction to more than one USS e.g due to UAV mobility to different geographical area covered by different edge cloud, needs to be specified. 

One example is shown below, where USSs are deployed in different edges/clouds and are clustered in different LUNs. In these cases, the interaction with 5GS may be via different DNAIs, and the UAV/UAV-C may be travelling to any location which is allowed to be based on the UAV route and the UAS operator wishes/restrictions.


[image: image1.emf]USS #1

USS #1.1

USS #1.2

Local USS Network (LUN)

USS #2

USS #2.1

USS #2.2

Local USS Network (LUN)

PLMN

DNAI #x DNAI #y DNAI #z DNAI #x DNAI #y DNAI #z


Figure 7.x.2.1-1: Example multi-USS deployment
7.x.2.2
Procedure
Figure 7.x.2.2-1 illustrates the procedure where the UAE server supports the change of USS.

Pre-conditions:

· The UAV has performed the UAS UE registration procedure.

· UAE client and UAE server have indicated Multi-USS support.
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Figure 7.x.2.2-1: UAE-layer assisted change of USS

1.
The UAE server has performed the USS management procedure of 7.3.2.3.1; however at the Multi-USS management request, UAE server also receives from UAS App specific server the USS service areas (geographical) for all allowed USSs, and optionally a USS list per given Local USS network (LUN).

2.
The UAE server queries the UP-path information from 5GC (PCF/UDM via NEF) for aqcquiring the list of DNAIs corresponding to different authorized USSs for a particular area or for an area that covers an expected/allowable UAV route. Such query request may indicate the USS address, routing profile (for UAS app) and will require the UP information (e.g. DNAI, DNN, S-NSSAI) for multiple possible application locations (with the service area). 5GC will then provide the list of the DNAIs for the application profile corresponding to different USSs together with the USS ID/address and optionally the topological area per USS (e.g. list of cells).

3.
The UAE server maps each USS with one or more DNAIs, for all USSs which are allowed for a target area where the UAV is allowed to fly (this for example can be within the LUN). It may also map the USS to topological areas (cells). Then it also maps and stores all pairs of <USS x, DNAI y> per LUN or for the areas of interest for the UAV (e.g. based on the allowable routes).

Then, the UAV flight is authorized and starts.

4.
The UAE server tracks the location of the UAV, by subscribing to 5GC/LMF or by subscribing to SEAL or via regularly requesting the actual / expected location of the UAV (or reporting if the UAV deviates from its route. 
5.
The UAE server if detects an expected UAV location change to an area covered by a different USS, it generates a trigger event indicating that the UE moves to an area where the USS is overlapping with other USS or the USS is not supported. 
If it is an overlap, the UAE server checks whether the performance of serving USS is expected to get impacted (e.g. by requesting QoS sustainability analytics from NWDAF, or by requesting DN performance analytics for the target area) or if the serving USS is not supported at target area, checks what is the best available USS and whether this can provide the same services. The criteria for the best available USS are mainly the location of the UAV, but it can be also the priorities of the USS (based on the policies received) at the target area and the capabilities (services) provided by the target USS to be equivalent.
6.  The UAE server sends to the UAS App specific server a request / confirmation request message indicating the requirement for a USS change request for the UAS and provides the target USS ID or just a need for changing USS.
7/8.  The UAS App specific server after coordinating with source and target USSs (coordination is out of scope) sends to the UAS App specific server a response / confirmation message indicating the positive or negative result.

9.
The UAE server translates this to a UP path change and interacts with SMF via NEF as AF for influence UP path (switching to target DNAI). In particular UAE server (acting as AF) checks whether it can serve the target DNAI corresponding to the target USS based on the mapping of USS to DNAI which was performed in step 3. If the AF instance change is needed too, the AF determines the proper target AF for the target DNAI. 
10.
The UAE server sends a USS change command to the UAV
7.x.3
Solution evaluation
Editor's Note:
This clause will contain an evaluation of this solution.

* * * End of Change * * * *
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