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The procedures for Solution #1 are aligned with the procedures for C2-communication. It is also clarified that aspects on change of DN/EDN to avoid disruption while in flight due to change of USS is not covered by this solution.
The following changes are proposed incorporated into TR 23.700-55 v 0.3.0.

* * * *   Start of changes   * * * *
[bookmark: clause4][bookmark: _Toc96692284]7.3	Solution #1: Change of USS during flight
[bookmark: _Toc96692285]7.3.1	Architecture enhancements
None.
[bookmark: _Toc96692286]7.3.2	Solution description
[bookmark: _Toc96692287]7.3.2.1	General
This solution aims to address the gaps identified in Key Issue #2 "Support for multi-USS deployments".
The solution covers registration of the UAE clients and the UAE servers multi-USS capabilities to the USS, provision of the capabilities and policies of the USS to the UAE client and the UAE server, and assistance by the UAE layer at change of USS.
The functions of the USS are out of scope of the solution.
[bookmark: _Toc96692288]7.3.2.2	Registration of multi-USS capabilities
Pre-conditions:
-	The UAE client has discovered the UAE server and is aware of the address of the UAE server (e.g., FDQN).
NOTE:	How the UAE client is provisioned with the UAE server information is outside the scope of the current document.
-	The UAV has already been assigned with the UAV ID.


Figure 7.3.2.2-1: Registration of multi-USS capabilities of UAE client and UAE server
1.	The UAE client sends a registration request to the UAE server. The UAE client includes its Multi-USS capabilities.
2.	The UAE server performs authentication and authorization check (e.g., based on pre-provisioned security information or by interacting with UAS application specific server (e.g., USS/UTM)).
3.	The UAE server sends a registration response to the UAE client indicating success or failure of the registration.
[bookmark: _Toc96692289]7.3.2.3	Provision of multi-USS capabilities
[bookmark: _Toc96692290]7.3.2.3.1	Multi-USS management
Figure 7.3.2.3.1-1 illustrates the procedure where the UAE server receives an application request for managing the multi-USS capabilities to the UAE server.
Pre-condition:
-	The UAV has received its UAS ID from the UAS application specific server.
-	The UAV has performed the UAS UE registration procedure.


Figure 7.3.2.3.1-1: Multi-USS management procedure
1.	The UAS application specific server sends to the UAE server a Multi-USS management request with the USS policies. The UAE server receives a Multi-USS management request from a serving USS for managing the support for multi-USS. The request includes the UAV (UAE client) identification information and Multi-USS configuration parameters. The configuration includes: list of allowed USSes information (e.g. FQDN), current serving USS information, USS-change-initiation information (whether the UAE layer can initiate change of USS), a Multi-USS support policy (when/how to initiate a change of USS). The UAE server stores the Multi-USS support configuration parameters in the UAE client context. In the case of removal of Multi-USS configuration parameters for a USS from the UAE server, then the request shall include the UAV identifier and a USS identifier (e.g. FQDN) for the USS that will be removed.
2.	The UAE server sends to the UAS application specific server a Multi-USS management response with a positive or negative acknowledgement of the request.
3.	UAE server executes the multi-USS configuration according to clause 7.3.2.3.2.
4.	After successful execution of USS management configuration, the UAE server notifies the UAS application specific server with a Multi-USS management complete based on the configured capabilities of the UAE client and the UAE server.
[bookmark: _Toc96692291]7.3.2.3.2	Multi-USS configuration
This procedure enables the configuration of the UAE client, based on a request from UAS application specific server (which can be the USS/UTM) to configure multi-USS capabilities to the UAE client.
Figure 7.3.2.3.2-1 illustrates the USS management configuration procedure.
Pre-conditions:
1.	The UAS UEs are connected to 5GS and authenticated and authorized by UAS application specific server as specified in clause 5.2 of 3GPP TS 23.256 [4].
2.	UAE server has established a UAE session with the respective UAE clients as the UAE clients are successfully registered to the UAE server.
3.	UAE server has performed the initiation of USS management capabilities as in clause 7.3.2.2.2.




Figure 7.3.2.3.2-1: Multi-USS configuration
1.	The UAE server sends a Multi-USS configuration request to the UAE client. The UAE client receives a Multi-USS configuration request from the UAE server that includes the Multi-USS configuration parameters. In the case of removal of Multi-USS configuration parameters for a USS from the UAE client, then the request shall only include a USS identifier (e.g. FQDN) for the USS that will be removed.
Editor’s Note:    Further details on configuration, like e.g. removal of the complete multi-USS configuration, is currently not included in the solution.
2.	The UAE client stores or removes the Multi-USS configuration parameters as per the information received in step 1.
3.	The UAE client sends a Multi-USS configuration response to the UAE server.
[bookmark: _Toc96692292]7.3.2.4	UAE-layer assisted change of USS
Figure 7.3.2.4-1 illustrates the procedure where the UAE server initiates change of USS.
[bookmark: _Hlk99362194]Change of DN/EDN to avoid disruption while in flight due to change of USS is not covered by this solution.
Pre-conditions:
1.	UAE client and UAE server have indicated Multi-USS support.
2.	UAS application specific server has provided Multi-USS capabilities and policies to the UAE client and the UAE server.




Figure 7.3.2.4-1: UAE-layer assisted change of USS
1.	The UAE server receives a USS change request from a UAS application specific server USS. The request includes the UAV (UAE client) identification information, a new serving USS information and USS change authorization information (e.g. authorization token), USS change constraints parameters (e.g. delay or geo location/area threshold for change). The UAE server verifies that the request is authorized (e.g., Multi-USS capability is enabled, new USS part of the allowed USS list).
	Alternatively, the UAE server initiates the change of USS (i.e. on behalf of the USS) based on USS provided Multi-USS configuration parameters (e.g. USS-change-initiation parameter, Multi-USS support policy). If the UAE server is allowed to initiate a change of USS according to the Multi-USS configuration, the UAE server may select a new USS from the allowed USS list for the UAE client to connect to without reception of an USS change request from the UAS application specific server.
2.	The UAE server sends a USS change request to the UAE client including the new serving USS information. The UAE client initiates the communication with the new serving USS based on the USS change request and Multi-USS configuration parameters.
3.	Perform change of USS.
	If an emergency change of USS is deemed necessary by the UAE Client (e.g. sudden loss of contact with the serving USS), the UAE client initiates the change of USS (i.e. on behalf of the USS) based on USS provided Multi-USS configuration parameters. In this case, the steps 1-2 are not performed.
4.	The UAE client sends a USS change response/notification message indicating that a change of USS has been performed.
5.	The UAE server sends a USS change response/notification to the UAS application specific serverUSS indicating that a change of USS has been performed.
[bookmark: _Toc96692293]7.3.3	Solution evaluation
Editor's Note:	This clause will contain an evaluation of this solution.
* * * *   End of changes   * * * *
[bookmark: historyclause]
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