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2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".

[2]
3GPP TS 22.125: "Unmanned Aerial System (UAS) support in 3GPP; Stage 1".

[3]
3GPP TS 23.222: "Functional architecture and information flows to support Common API Framework for 3GPP Northbound APIs; Stage 2".

[4]
3GPP TS 23.256: "Support of Uncrewed Aerial Systems (UAS) connectivity, identification, and tracking; Stage 2".

[5]
3GPP TS 23.434: "Service Enabler Architecture Layer for Verticals (SEAL); Functional architecture and information flows".

[6]
3GPP TS 23.501: "System architecture for the 5G System (5GS); Stage 2".

[7]
3GPP TS 23.558: "Architecture for enabling Edge Applications"

[8]
3GPP TS 23.682: "Architecture enhancements to facilitate communications with packet data networks and applications".

[9]
3GPP TS 26.346: "Multimedia Broadcast/Multicast Service (MBMS); Protocols and codecs".

[10]
3GPP TS 26.348: "Northbound Application Programming Interface (API) for Multimedia Broadcast/Multicast Service (MBMS) at the xMB reference point".

[11]
3GPP TS 29.214: "Policy and Charging Control over Rx reference point".

[12]
3GPP TS 29.468: "Group Communication System Enablers for LTE (GCSE_LTE); MB2 Reference Point; Stage 3".

[13]
3GPP TS 23.502:
 "Procedures for the 5G System (5GS)".
* * * * * * * SECOND CHANGE * * * * * * *
7.6
Change of USS during flight

7.6.1
General

This feature introduces the UAS application enablement services for supporting change of UAS application specific server. In particular, the UAE layer provides support for the following operations:

-
Support of the registration of the UAE clients multi-USS capability to the UAE server as described in clause 7.1a.

-
Support the distribution of the for multi-USS policies from the UAS application specific server to the UAE server and the UAE client, as described in clause 7.6.2.1 and clause 7.6.2.2.

-
Support the change of UAS application specific server, as described in clause 7.6.2.3.
-
Support the USS re-mapping for a UAS.
NOTE:
The functions of the USS are out of scope of the present specification.

* * * * * * * THIRD CHANGE * * * * * * *
7.6.2.4
Support of USS re-mapping for a UAS
In multi-USS scenarios, each USS can be physically located in different clouds, and it is also possible that a USS is deployed at the edge.

Figure 7.6.2.4-1 illustrates the procedure where the UAE server supports change of USS for a multi-USS/LUN scenario, where the interaction with the communication network for supporting a UAS session requires the interaction to more than one USS e.g., due to UAV mobility to different geographical area covered by different edge clouds.

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 7.6.2.4-1: UAE layer assisted change of USS

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

NOTE:
Such mapping can be alternatively available / pre-configured at UAE server (e.g., mapping of geographical area to DNAI).

2.
The UAE server maps each USS with different topological areas based on the USS to DNAI mapping (based on step 1), for all USSs which are allowed for a target area where the UAV is allowed to fly (e.g. within the LUN). 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).

3.
The UAE server tracks the location of the UAV, by requesting on-demand location monitoring from SEAL LMS (acting as VAL server in procedure of clause 9.3.4 or clause 9.3.5 of 3GPP TS 23.434 [5]) or via subscribing for monitoring the UAV location deviation (specified in clause 9.3.11 of 3GPP TS 23.434 [5]).

4.
The UAE server detects an expected UAV location change to an area covered by a different USS (based on SEAL LMS monitoring subscription/request as in step 3), it generates a trigger event indicating that the UE moves to an area where the USS is overlapping with other USS, or another overlapping USS within LUN area is not available.

If it is an overlap, the UAE server checks whether the performance of serving USS is expected to get impacted (e.g., 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 may relate to 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.

5.
The UAE server sends to the UAS application specific server a USS change trigger notify indicating the recommendation for a USS change for the UAS and provides the target USS ID. Alternatively, the trigger message indicates a UAV mobility event, based on steps 3/4.

6.
The UAS application specific server, based on the trigger and after coordinating with source and target USSs decides the change of USS for the UAS.

7. The UAS application specific server, sends to the UAS application specific server a USS change requirement message indicating the new USS information for the UAS.

8.
The UAE server translates this to a UP path change and interacts with 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. Interaction with 5GC is performed according to functionality for application function influence on traffic routing, see 3GPP TS 23.502 [13] clause 4.3.6.3.

9.
The UAE server sends a USS change requirement to the UAV, indicating the UAV (UAE client) ID, a new serving USS information and optionally USS change authorization information.

10.
The UAE server receives a USS change complete notification, as a positive or negative acknowledgement for the USS change.

11.
The UAE server sends the USS change complete notification to the UAS application specific server upon successful USS change.
* * * * * * * FOURTH CHANGE * * * * * * *
7.6.3.8
USS change trigger notify

Table 7.6.3.8-1 describes the information flow USS change trigger from the UAE server to the UAS application specific server.

Table 7.6.3.8-1: USS change trigger notify
	Information element
	Status
	Description

	UAS ID
	M 
	Identity of the UAS for which the trigger applies

	Serving USS ID
	M
	Identity of the serving USS

	Target USS ID
	O
	Identity of the target USS based on the recommendation

	LUN ID
	O
	Identity of the LUN where the serving USS belongs

	UAV mobility event
	O
	The mobilty event e.g., expected UE mobility to a service area outside the current USS serving area


7.6.3.9
USS change requirement

Table 7.6.3.9-1 describes the information flow USS change requirement from the UAS application specific server to the UAE server, and from the UAE server to the UAE client of the UAV.

Table 7.6.3.9-1: USS change requirement
	Information element
	Status
	Description

	UAS ID
	M 
	Identity of the UAS for which the trigger applies

	Target USS info
	M
	Information for the target USS 

	> USS ID
	M
	Identity of the target USS

	> USS endpoint
	M
	Endpoint information (e.g. URI, FQDN, IP address) used to communicate with the USS.

	> USS capabilities
	O
	The capabilities supported by the target USS

	> LUN ID
	O
	Identity of the LUN where the serving/target USS belongs

	>List of USS DNAI(s)
	O
	DNAI(s) associated with the target USS. 




7.6.3.10
USS change complete

Table 7.6.3.10-1 describes the information flow USS change completion notification from the UAE client to the UAE server and the UAE server to the UAS application specific server.

Table 7.6.3.10-1: USS change complete
	Information element
	Status
	Description

	Result
	M
	The notification of the positive or negative result of the USS change.


* * * * * * * END OF CHANGES * * * * * * *
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