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[bookmark: _Toc462478989]Abstract of the contribution: This contribution proposes a solution to support multi-USS in 5GC.
1	Discussion
This contribution proposes a solution for multi-USS support in 5GC addressing key issue #1.

2	Proposal
It is proposed to adopt the following new solution in TR 23.700-59.

[bookmark: _Toc93073650]		* * * * Start of Changes (All Next Text) * * * *
[bookmark: _Toc500949097][bookmark: _Toc92875660][bookmark: _Toc93070684][bookmark: _Toc157749897]6.X	Solution #X: Multi-USS Support in 5GC
[bookmark: _Toc500949098][bookmark: _Toc92875661][bookmark: _Toc93070685][bookmark: _Toc157749898]6.X.1	Key Issue mapping
[bookmark: _Toc500949099][bookmark: _Toc92875662][bookmark: _Toc93070686]This solution addresses KI#1, “Enhancement of NEF services to support service exposure and interactions between MNOs and UTM functions”, focusing on the following aspect:
-	The scenario of multiple USS serving different geographical areas corresponding to the UAV flight path.
[bookmark: _Toc157749899]6.X.2	Description
The procedure for authentication and authorization of UAV by USS (UUAA) in TS 23.256 [2], clause 5.2 allows a particular USS to authenticate and authorize the UAV when it Registers or establishes a PDU Session. In current release a UAV is served by single USS for the duration of the connectivity between the USS and the UAV.  
[bookmark: _Toc500949101][bookmark: _Toc92875663][bookmark: _Toc93070687]In this solution it is proposed to enhance the UUAA procedure such that the USS provides the UAS NF with a list of applicable serving USS info, which the UAS NF stores in the UUAA context. When a change of current serving USS occurs, the UAS NF is informed by the USS (old or new) about the change. The UAS NF updates the UUAA context and the PDU Session used for communication between the UAV and USS is updated via PCF accordingly. UAS NF verifies whether a USS is authorized to initiate a change of USS or obtain location information of a UAV based on the list of serving USS info in the UUAA context.
[bookmark: _Toc157749900]6.X.3	Procedures
In 5GS, the following procedures are used for the authorization to support multiple serving USS:
· The UE indicates multi-USS capability in the Registration Request message in the Registration procedures as defined in clause 4.2.2.2 of TS 23.502 [X].

· The procedure for UUAA-MM as specified in TS 23.256 [2], clause 5.2.2.2 with the following enhancements:
· In step 2 and 3, an indication of multi-USS support is included, respectively by AMF and UAS NF;
· In step 5, list of serving USS info including list of IP addresses is provided by USS, which the UAS NF stores in the UUAA context;
· In step 6, UAS NF sends to AMF the list of serving USS info which is further forwarded to the UE in step 10 (along UAV authorization information from USS).
· [bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc92875664][bookmark: _Toc93070688]The procedure for UUAA-SM as specified in TS 23.256 [2], clause 5.2.3.2 with the following enhancements:
· In step 1 and 2, an indication of multi-USS support is included, respectively by SMF and UAS NF;
· In step 4, the list of serving USS info including list of IP addresses is provided by USS, which the UAS NF stores in the UUAA context;
· In step 5, UAS NF sends to SMF the list of serving USS info which is further forwarded to the UE during in step 7 (along UAV authorization information from USS)
In 5GS, the following procedures are used for the UAV tracking with support for multiple serving USS:
· The procedures for UAV Tracking as specified in TS 23.256 [2], clause 5.3 with the following enhancements:
· UAV Location Reporting procedure in clause 5.3.2 and UAV presence monitoring procedure in clause 5.3.3, step 1, UAS NF checks that USS is in the list of serving USS info in the UUAA context;
· Obtaining list of Aerial UEs in a geographic area procedure in clause 5.3.4, step 5, the UAS performs a filtering based on the list of serving USS in the UUAA context.

In 5GS, the following procedures are used for the change of current serving USS:
· A procedure similar to USS initiated C2 pairing policy configuration in 5GS as specified in TS 23.256 [2], clause 5.2.5.4.1 with the following differences:
· USS invokes Nnef_AFsessionWithQoS_Update service operation to the UAS NF for the PDU Session used for communication between the UAV and PCF. UAS NF checks that USS is in the list the serving USS in the UUAA context. The request (and following steps) includes the new serving USS IP address (instead of UAVC pairing info/IP address);
· UAS NF triggers Npcf_PolicyAuthorization_Update providing new serving USS IP information;

[bookmark: _Toc157749901]6.X.4	Impacts on services, entities and interfaces
UAS NF:
· Receives multi-USS support indication from AMF/SMF during UUAA procedures.
· Receives from USS and stores in UUAA context a list of serving USS info during UUAA procedures.
· Sends list of serving USS info to AMF/SMF during UUAA procedures.
· Authorizes USS requests (location tracking, change of USS/AF session configuration) based on the list of serving USS info in the UUAA context.
AMF/SMF
· Receives from UAS NF and transfers to the UE the list of serving USS info during UUAA procedures.
· Sends multi-USS support indication to UAS NF during UUAA procedures.
UE 
· Provides multi-USS capabilities during Registration procedure.
· Receives list of serving USS info from AMF/SMF during UUAA procedures.
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