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[bookmark: _Toc21087531][bookmark: _Toc23326064][bookmark: _Toc25934654][bookmark: _Toc26337034][bookmark: _Toc31114281][bookmark: _Toc43392556][bookmark: _Toc43475352][bookmark: _Toc50558956][bookmark: _Toc54940311][bookmark: _Toc54952026][bookmark: _Toc57233474][bookmark: _Toc131157105]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 23.501: "System architecture for the 5G System (5GS)".
[3]	3GPP TS 23.502: "Procedures for the 5G System (5GS)".
[4]	3GPP TS 23.222: "Common API Framework for 3GPP Northbound APIs".
[5]	3GPP TS 22.125: "Unmanned Aerial System (UAS) support in 3GPP".
[6]	3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".
[7]	3GPP TS 36.300: "Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[8]	3GPP TS 23.273: "5G System (5GS) Location Services (LCS); Stage 2".
[9]	3GPP TS 23.503: "Policy and charging control framework for the 5G System (5GS); Stage 2".
[10]	3GPP TS 33.256: "Security aspects of Uncrewed Aerial Systems (UAS)".
[11]	3GPP TS 23.287: "Architecture enhancements for 5G System (5GS) to support Vehicle-to-Everything (V2X) services".
[12]	3GPP TS 23.285: "Architecture enhancements for V2X services".
[13]	ASTM F3411.19: "Standard Specification for Remote ID and Tracking".
[14]	ASD-STAN prEN 4709-002:2022-03: "Aerospace series - Unmanned Aircraft Systems - Part 002: Direct Remote Identification".
[15]	3GPP TS 38.300: "NR; NR and NG-RAN Overall description; Stage-2".
[xx]	3GPP TS 23.247: "Architectural enhancements for 5G multicast-broadcast services; Stage 2".
[yy]	3GPP TS 26.502: "5G multicast–broadcast services; User Service architecture".
[zz]	3GPP TS 26.517: "5G Multicast-Broadcast User Services; Protocols and Formats".



* * * * Start of Next Change * * * *
[bookmark: _Toc131157108][bookmark: _Toc91143947]3.2	Abbreviations
For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
A2X	Aircraft-to-anything
AAM	Area Airspace Manager
BRID	Broadcast Remote Identification
BVLOS	Beyond Visual Line of Sight
C2	Command and Control
DAA	Detect And Avoid
DDAA	Direct Detect And Avoid
MBS	Multicast/Broadcast Service
NRID	Networked Remote Identification
RID	Remote Identification
TPAE	Third Party Authorized Entity
UAS	Uncrewed Aerial System
UAV	Uncrewed Aerial Vehicle
USS	UAS Service Supplier
UTM	Uncrewed Aerial System Traffic Management
UUAA	USS UAV Authorization/Authentication
UUID	Universal Unique Identifier



* * * * Start of Next Change * * * *
[bookmark: _Toc343594444][bookmark: _Toc372246773][bookmark: _Toc64385450][bookmark: _Toc64529600][bookmark: _Toc131157110][bookmark: _Toc91143949]4.1	General concept
The architecture enhancements for UAVs introduce the following functionality:
-	Authentication and authorization of a UAV with the USS during 5GS registration (optional).
-	Authentication and authorization of a UAV with the USS during PDU session establishment and PDN connection establishment.
-	Support for USS authorization of C2 Communication.
-	A reference model for UAV tracking, supporting three UAV tracking modes: UAV location reporting mode, UAV presence monitoring mode, and list of Aerial UEs in a geographic area. The 3GPP system supports geofencing (for in-flight UAV) and geocaging (for UAV on the ground intending to fly) functionality in USS by providing enablers such as location services, event notification to a subscribing USS, etc.
NOTE:	Geofencing/geocaging mechanisms are an air traffic control functionality performed by the USS and are out of scope of this specification. The 3GPP system provides enablers to support geofencing/geocaging functionality in USS, e.g. location services, enablement of C2 connectivity, event notification to a subscribing USS, etc. However, no specific geofencing/geocaging mechanisms are defined in 3GPP.
-	Support for Broadcast Remote ID using MBS.


* * * * Start of Next Change * * * *
4.2.4B	MBS for A2X architecture reference model
The reference architectures for MBS for A2X communication are based on the MBS reference architectures specified in clause 5.1 of TS 23.247 [xx].
Configuration options at Service and/or Application for MBS specified in Annex A of TS 23.247 [xx] and Interworking at reference points MB2 and xMB specified in Annex C of TS 23.247 [xx], can be applied for A2X communication via MBS.
The A2X Application Server acts as an AF/AS defined in clause 5.1 and Annex A of TS 23.247 [xx].


* * * * Start of Next Change * * * *
[bookmark: _Toc66381064][bookmark: _Toc131157127][bookmark: _Toc91143960]4.3.3	UAV
The UAV is a 3GPP UE supporting the UE functionality defined in TS 23.401 [6] and in TS 23.501 [2].
In addition:
-	a UAV that is configured for UAS services is provisioned with a single CAA-Level UAV ID;
-	a UAV that is configured for UAS services (i.e. is provisioned with a CAA-Level UAV ID) registers to the 3GPP system for UAS services (i.e. to take advantage of aerial features, connectivity with USS and for C2 connectivity) and provides the CAA-Level UAV ID and a UUAA Aviation Payload to 5GS or EPS. A UAV that has not performed a registration with aviation authorities shall not attempt to request for UAS services.
NOTE:	A UAV that is configured for UAS services but does not have an aerial subscription is not allowed by the network to register for UAS services.
-	a UAV that is configured for UAS services may support the following functions:
-	reports the A2X Capability and PC5 Capability for A2X (i.e. LTE PC5 and/or NR PC5) to 5GC over N1 reference point.
-	indicates A2X Policy Provisioning Request in UE Policy Container for UE triggered A2X Policy provisioning.
-	receives the A2X parameters from 5GC over N1 reference point.
-	supports procedures for A2X communication over PC5 reference point.
-	Configuration of parameters for A2X communication. These parameters can be pre-configured in the UE, or, if in coverage, provisioned or updated by signalling over the N1 reference point from the PCF in the HPLMN or over A2X1 reference point from the A2X Application Server.
-	Provided with the following for receiving Broadcast Remote ID via MBS:
-	Announcement via existing announcement mechanisms specified in TS 23.247 [xx], TS 26.502 [yy] and TS 26.517 [zz]; or
-	MBS session announcement provisioned as specified in clauses 4.2.1.2.2 and 5.5.X.1.
-	Provisioned with MBS session announcement for receiving A2X Application Server information via MBS as specified in clauses 4.2.1.2.2 and 5.5.X.1.


* * * * Start of Next Change * * * *
[bookmark: _Toc131157133][bookmark: _Toc91143962]4.3.9	A2X Application Server
The A2X Application Server implements a subset of the V2X AS functionality specified in TS 23.287 [11]:
-	includes AF functionality, and may support at least the following capabilities:
-	For A2X service parameters provisioning, the A2X AS provides the 5GC and the UAV UE (possibly via the UAVC) with parameters for A2X communications over PC5 reference point and parameters for A2X communications over MBS.
-	Act as an AF/AS in clause 5.1 and Annex A of TS 23.247 [xx] e.g. request NEF/MBSF for allocation/de-allocation of a set of TMGIs, initiate broadcast service from the 5GC by providing service information including QoS requirement to 5GC.
-	Perform MBS service area mapping as specified in clause 5.5.X.4.
NOTE:	The A2X AS and the USS serving a UAV can be the same or different entities.


* * * * Start of Next Change * * * *
[bookmark: _Toc131157208][bookmark: _Toc91143984]5.5.X	Broadcast Remote ID using MBS
5.5.X.1	Policy/Parameter provisioning
The following set of information may be provisioned to the UAV UE for Broadcast Remote ID using MBS:
1)	Mapping of the A2X service type to A2X Application Server address information (consisting of IP address/FQDN and transport layer port#) for unicast.
2)	List of FQDNs or IP addresses of the A2X Application Servers, associated with served geographical area information and list of PLMNs that the configuration applies to.
3)	Mapping of the A2X service type to MBS session announcement for Broadcast Remote ID reception via MBS.
4)	MBS session announcement for receiving A2X Application Server information via MBS (i.e. for A2X Application Sever discovery using MBS).
In bullets 1) and 3), the A2X service type is Broadcast Remote ID.
5.5.X.2	Broadcast Remote ID reception via MBS
The mechanisms defined in TS 23.247 [xx] can be used to establish the suitable MBS sessions, and Broadcast Remote ID sent by UAV UE is routed by the A2X Application Server towards UAV UEs via broadcast MBS sessions. As defined in TS 23.247 [xx], MBS for roaming is not supported in this release.
For MBS reception of Broadcast Remote ID, announcement for A2X services is required for the UAV UE. To provide the UAV UE with the announcement, the following ways may be used:
-	Existing announcement mechanisms specified in TS 23.247 [xx], TS 26.502 [yy] and TS 26.517 [zz].
-	MBS session announcement provisioned as described in clauses 4.2.1.2.2 and 5.5.X.1.
The A2X Application Server providing the A2X service identified by A2X service type set to Broadcast Remote ID sends the Broadcast Remote ID via UDP/IP transport using information provided in the announcement.
Broadcast Remote ID transfer via MBS may be achieved by locating the MBS CN NFs (e.g. MB-UPF) closer to the gNB to meet the latency requirement as defined for 5QI 75 specified in TS 23.501 [2].
5.5.X.3	QoS handling
5QI 75 specified in TS 23.501 [2] is intended to be used for the delivery of Broadcast Remote ID over MBS.
5.5.X.4	MBS service area mapping
Procedures and mechanisms for MBS service area mapping for V2X communication with MBS as specified in clause 6.4.3.1 of TS 23.287 [11] apply to MBS service area mapping for Broadcast Remote ID using MBS with the following differences:
-	V2X is replaced by A2X, e.g. V2X services to A2X services, V2X Application Server to A2X Application Server, etc.
-	UE is replaced by UAV UE.
-	V2X message is replaced by Broadcast Remote ID, e.g. as defined in ASTM F3411.19 [13] or ASD-STAN prEN 4709-002 P1 [14].
-	V1 reference point is replaced by A2X1 reference point.


* * * * Start of Next Change * * * *
[bookmark: _Toc131157932]5.Z	A2X Application Server discovery
[bookmark: _Toc131157933]Procedures and mechanisms for V2X Application Server discovery used for V2X communication over Uu operation mode as specified in clause 5.3 of TS 23.287 [11] apply to A2X Application Server discovery used for Broadcast Remote ID using MBS with the following differences:
-	The A2X Application Server address information may be configured on the UE or provisioned over N1 reference point, as specified in clause 5.5.X.1.
-	V2X is replaced by A2X, e.g. V2X services to A2X services, V2X Application Server to A2X Application Server, etc.
-	UE is replaced by UAV UE.
The procedure for V2X Application Server discovery using broadcast MBS session as specified in clause 6.4.2 of TS 23.287 [11] is used for A2X Application Server discovery using broadcast MBS session with the following difference:
-	V2X is replaced by A2X, e.g. V2X message to A2X message, V2X Application Server to A2X Application Server, etc.
The procedure for A2X Application Server discovery using broadcast MBS session may be used by the UE only when it is configured with the information to receive A2X Application Server information via MBS as specified in clause 5.5.X.1.


* * * * Start of Next Change * * * *
[bookmark: _Toc19106176][bookmark: _Toc27821640][bookmark: _Toc45010217][bookmark: _Toc51750561][bookmark: _Toc51750656][bookmark: _Toc51838842]5.Y	MBS Service Description for A2X use
The announced service information for V2X use as specified in clauses 5.10.2 and 5.10.3 of TS 23.287 [11] is used for the announced service information for A2X use with the following difference:
-	V2X is replaced by A2X, e.g. V2X communication to A2X communication, V2X Application Server to A2X Application Server, etc.
-	Only broadcast is used as the MBS Service Type in Table 5.10.2-1 of TS 23.287 [11].
-	For MBS session announcement for A2X Application Server Discovery, the local Service Information contained in the broadcast is as described in clause 5.Z, and should include similar information defined in clause 5.5.X.1.


* * * * End of Changes * * * *

