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>>>>BEGINNING OF CHANGES<<<<
4.2.1.2
A2X UAV communication over PC5 reference point

4.2.1.2.1
General

This clause describes the support of an Aircraft-to-everything (A2X) mechanism based on PC5 reference point. A2X leverages V2X mechanisms as defined in TS 23.287 [11] to support Broadcast Remote ID (BRID) and Direct Detect And Avoid (DDAA). A2X leverages both LTE PC5 as defined in TS 23.285 [12] and NR PC5. For LTE PC5 in EPS, the network scheduled operation mode defined in TS 23.285 [12] is not supported and the A2X uses only the UE autonomous resources selection mode.

A2X supports the following communication modes:

-
Broadcast communication mode is used for BRID.

-
Broadcast communication mode is used for DDAA to advertise UAV information.

-
Broadcast over PC5 or unicast over PC5 may be used between two or more UAVs for DDAA deconfliction triggered at the application layer by the information received by UAV via DAA messages received in broadcast.

Groupcast mode for NR based PC5 is not supported. PC5 Relay communications are not supported in this Release.

Subscription to A2X services is based on user's profile stored in the UDM containing the subscription information to give the user permission to use A2X services, as described in clause 5.5 of TS 23.287 [11] with the following differences:

-
The distinction between Vehicle UE and Pedestrian UE is not applicable to A2X.

Both UAv UEs that utilize Uu connectivity and that do not utilize Uu connectivity (i.e. either UAV UEs that are Uu capable and do not use Uu) are supported. A UAV without utilizing Uu capabilities may use A2X for BRID and DDAA and be configured via A2X1 over a transport outside the scope of 3GPP.

NOTE 1:
UAv UEs without utilizing Uu capabilities are part of the 3GPP ecosystem since they use A2X1 for configuration by a A2X Application Server and implement PC5 connectivity specified by 3GPP.

Both UAVs with UICC and UAVs without UICC (i.e. with no subscription to an MNO) are supported. UAVs with no UICC can only perform A2X communications when authorized for "not served by E-UTRA" and "not served by "NR".

In this version of the specification, it is assumed all UAV UEs requiring DAA and BRID support A2X capability.
In this release, communication over PC5 between the UAV UEs served by different PLMNs is possible in NR when the UAV UEs use the same sidelink carrier. 
UAV UEs that use the UE autonomous resources selection based on pre-configuration for NR PC5 can communicate over NR PC5 independently of the serving PLMN. The UE shall support the procedures described in clause 5.1.2.2 of TS 23.287 [11], for both E-UTRA and NR, so that the UE can perform A2X communications over PC5 reference point when "not served by E-UTRA" and "not served by NR". The UE, in order to perform these procedures, shall reliably locate itself in the corresponding Geographical Area. Otherwise, the UE is not authorized to transmit.
NOTE 2:
It is out of scope of the present specification to define how the UE can locate itself in a specific Geographical Area. When the UE is in coverage of a 3GPP RAT, it can for example, use information derived from the serving PLMN. When the UE is not in coverage of a 3GPP RAT, it can use other techniques, e.g. Global Navigation Satellite System (GNSS). User provided location is not a valid input.

NOTE 3:
It is assumed that any security of A2X solution is addressed by SA WG3.

NOTE 4:
The A2X application layer schemes developed in other SDOs are outside the scope of this specification.

4.2.1.2.2
A2X Policy Provisioning

An A2X Policy (A2XP) is defined to provide configuration parameters to the UE for A2X communication over the PC5 reference point based on clause 5.1.2 of TS 23.287 [11]:

-
For A2X communication over PC5 reference point, the operator may pre-configure the UEs with the required provisioning parameters for A2X communication, without the need for the UEs to connect to the 5GC to get this initial configuration.
-
The configuration parameters may be pre-configured in the ME, or configured in the UICC, or preconfigured in the ME and configured in the UICC, or provided/updated by the A2X Application Server via PCF and/or A2X1 reference point, or provided/updated by the PCF to the UE.

-
The UE shall consider them in the following priority order: provided/updated by the PCF, provided/updated by the A2X Application Server via A2X1 reference point, configured in the UICC, pre-configured in the ME.

-
Deconflicting policy which indicates the communication mode (unicast or broadcast) for deconflicting.

NOTE 1:
How frequently a UAV sends deconfliction-related messages is an application layer aspect outside the scope of 3GPP.

RAT selection between LTE PC5 and NR PC5 is based on the A2XP.

When the UE is served by 5GS or EPS, the UE shall use the valid A2X policy and parameters provisioned by the PCF in 5GC or pre-configured in the UE or delivered at the application layer. If the UE does not have valid A2X policy and parameters, the UE shall request the network to provision the A2X policy and parameters only via 5GS.

A2X communications parameters from A2X Application Server or PCF may be delivered to the UAV UE via UAV-C UE.

NOTE 2:
The transmission method for forwarding the A2XP between the UAV-C and the UAV is out of the scope of the specification.

In addition to existing parameters for V2X, the radio parameters per PC5 RAT (i.e. LTE PC5, NR PC5) can be configured with Geographical Area, Altitude Range, and Validity timer. This additional information may be needed to enable policing the use of PC5 depending on the specific location of the UAV.

The use of PC5-based communications for BRID and DDAA for UAV with UICC is subjected to successful UUAA authentication/authorization of the UAV and authorization via A2XP. No specific authorization of the use of PC5 for either BRID or DDAA is required by the USS. For UAVs without UICC, the use of PC5-based communications for BRID and DDAA is authorized only by A2XP.

As in the case of TS 23.287 [11], the security for broadcast A2X communication over PC5 reference point is supported in the A2X application layer schemes.

>>>>END OF CHANGES<<<<
