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2. Reason for Change
23.256 states:
------------------------
[bookmark: _Toc138250617]5.7	Ground-based DAA for an Area
[bookmark: _Toc138250618]5.7.1	Functional Description
[bookmark: _Hlk152665951]This clause provides a network-assisted (ground based) DAA mechanism. It is applicable for a specific area, such as a stadium or arena where UAVs are used e.g. for filming an event. It is based on a ground-based entity, Area Airspace Manager (AAM), that is able to detect UAVs in the specific area and provide local steering policies to the individual UASs in order to avoid the UAVs crashing into each other or different structures etc. The policy may e.g. include allowed flying zones and positions allowed for the specific UAV. The policy may also apply to a specific outdoor area, e.g. an event, where specific measures to avoid collision between drones are established locally.
NOTE 1:	The policies provided by the AAM is application specific steering/DAA policies that are out of scope of 3GPP. The same or different local policies can be provided to the UAVs in the arena. UAVs can, for example, be given different fly zones in the arena just like people have different seating in an arena.
The high-level principles of the network-assisted (ground based) DAA are:
-	The arena/area has a ground-based entity Area Airspace Manager (AAM). The AAM includes one or more UEs enabled for use of PC5. The AAM may also have a direct connection to the Data Network.
-	For the applicable airspace of the area/arena the AAM defines individually adapted local collision avoidance rules for correspondingly located UAVs.
NOTE 2:	How the AAM can determine the local steering policy for collision avoidance is out of scope of 3GPP. It can e.g. be based on maps of the area/arena and detailed information about the facilities together with an awareness of the current usage need for the airspace.
-	Provisioning of AAM local collision avoidance rules to a UAV/UE must comply with thepolicies for PC5 operations received from the 5GC or being preconfigured in the UE.
-	Detected UAVs are identified by their coordinates and by the Remote ID as retrieved by Broadcast Remote ID (BRID) or Network Remote ID (NRID) mechanisms dependent on the method used by the UAV.
NOTE 3:	How the AAM can scan the UAVs in specific area is out of scope of 3GPP.
NOTE 4:	How the AAM retrieves the Remote ID for detected UAVs is out of scope of 3GPP. For example, in case of BRID different UAVs can use different methods, such as WLAN, Bluetooth or PC5 direct communication, for broadcasting the Remote ID and in case of NRID the AAM will, based on the geolocation of the UAV, retrieve the Remote ID from the USS at application layer. For the NRID case the AAM will typically have to be authorized by the UTM to be allowed to retrieve the Remote ID.
-	Based on the retrieved Remote ID, the AAM activates PC5 communication with each detected UAV by triggering establishment of an A2X PC5 unicast link based on procedures described in clause 6 using the UAV's Remote-ID as Application-Layer-ID (i.e. Target User Info) in the Direct Communication Request message.
For Direct Communication over PC5 the UAV and AAM shall comply with the authorization and provisioning principles described in clause 4.2.1.2.2 including the following considerations:
-	The default destination Layer-2 ID to be used for initial signalling to establish a unicast connection for the A2X service.
-	Parameters for Groupcast are not applicable.
NOTE 5:	Use of LTE PC5 for the unicast is not supported in this Release.
[bookmark: _Hlk152665983]-	The AAM uses PC5 unicast link to provide each UAV present in the arena/area with local DAA policies as user traffic.
-	A UAV that receives local collision avoidance related policies from the AAM over PC5 may forward the policies to its UAV-C so that the UAV-C can steer the UAV accordingly by use of C2 communication (e.g. over Uu, PC5, or other means) in order to enforce the local policies and avoid collisions.
NOTE 6:	Whether and how to forward the policies from UAV to its UAV-C and how UAV-C uses the policies is out of scope of 3GPP.
NOTE 7:	A UAV-C that receives local collision avoidance policies from an AAM, can inform the AAM about its network address (e.g. IP address or URL) in order to enable direct AAM to UAV-C communication via Data Network. How a UAV-C communicates with the AAM is out of scope of 3GPP.


Figure 5.7.1-1: Logical architecture for ground based DAA
[bookmark: _Toc138250619]5.7.2	Procedures
Ground-based DAA for an area leverages the procedures and mechanisms defined for A2X. Any references to TS 23.287 [11] made in this clause shall be interpreted in accordance with corresponding definitions and descriptions for A2X in clause 6.


Figure 5.7.2-1: High-level procedure for Ground-based DAA for an Area
Prerequisites:	The AAM/UE and the UAVs/UEs are configured to use an A2X service for Ground-based DAA for an area.
1.	The UAVs/UEs listens for signals on the correspondingly destination Layer-2 ID configured for the used service type in accordance with clause 6.3.3.1 of TS 23.287 [11] (Fig 6.3.3.1-1 step 1).
2.	The AAM can scan the airspace over the area/arena for UAVs, e.g. by making use of upward pointing radars and cameras etc. For each detected UAV it determines the coordinates.
NOTE 1:	How step 2 and step 3 are done is out of 3GPP scope.
3.	The AAM retrieves for each detected UAV the corresponding Remote-ID using the method applicable for the specific UAV. Methods which may be used includes broadcast of Remote-ID via PC5, WiFi and Bluetooth and also Network Remote ID.
	How this is done is out of the 3GPP scope.
4.	For each detected UAV/UE the AAM establishes a PC5 direct communication link with the discovered UAV for AAM to UAS interaction by performing the Layer-2 link establishment procedure as described when Target User Info is included in clause 6.3.3.1 of TS 23.287 [11] (Fig 6.3.3.1-1 step 2, 3 4a, 5a and 6). The AAM application layer provides a service type indicating the A2X service "Ground-based DAA for an area" and the retrieved Remote-ID as target UE's Application Layer ID. As a result of this procedure a PC5 unicast direct communication link enabling bidirectional data exchange is set up between the application layer in the AAM and the UAV application layer of the UAV/UE having the specified Remote-ID.
5.	Optionally the UAV/UE may, when the PC5 unicast direct communication link between the AAM and the UAV/UE has been set up for NR, activate a corresponding bidirectional communication connection extending the link from the UAV to the UAV-C using the specific communication technology used for C2 communication (may e.g. be LR Wi-Fi or PC5). This enables packets received on the link (i.e. from the AAM) to be forwarded to the UAV-C and packets received from the UAV-C to be forwarded on the link (i.e. towards the AAM). Implementation aspects for this step are out of scope for 3GPP.
6.	Using the PC5 unicast direct communication link the AAM and the UAV establishes a bidirectional communication channel for exchange of messages. Optionally this channel can be extended to involve the UAV-C using the bi-directional tunnel. The protocol and implementation aspects for this step are out of scope for 3GPP.
NOTE 1:	The UAV-C and/or the UAV can use the communication channel to provide application specific information to the AAM, how and what information is out of 3GPP scope. Based on awareness of the current UAV traffic situation, local info and plans for the area/arena, the AAM determines locations and flight paths appropriate for the specific UAV such that collisions can be avoided and creates a corresponding application specific steering policy being out of scope of 3GPP.
7.	The AAM provides the determined steering policy to the specific UAV using the activated communication channel. Optionally it can be forwarded to the UAV-C which can return corresponding C2 commands. Protocols, semantics and syntax for handling this are application specific and out of 3GPP scope.
8.	The UAV is steered to avoid collisions in accordance with received policy and using mechanisms that are out of scope for 3GPP.
NOTE 2:	A UAV-C that optionally receives local policies for DAA from an AAM, can inform the AAM of its address (e.g. IP address or URL) to enable direct AAM to UAV-C communication via Data Network.

------------------------
4. Proposal
It is proposed to agree the following changes to 3GPP TS 24.577.

***** change *****
4	General description
The present specification defines means for transport of A2X messages, A2X Communication, and procedures for A2X services including BRID, DDAA, and direct C2 communication and GBDAAA.
The A2X messages are generated and consumed by upper layers of the UE e.g., A2X application. A2X message can contain IP data or non-IP data. For IP data, only IPv6 is used for A2X messages sent over PC5. IPv4 is not supported in this release of specification for A2X messages sent over PC5.
The A2X message can be transported using A2X communication over PC5 or over Uu. A2X communication over PC5 supports both broadcast mode and unicast mode. Groupcast mode over PC5 and relay communication over PC5 is not supported in this release of specification. A2X communication over Uu supports both broadcast mode and unicast mode.
[bookmark: _Toc151108799]***** change *****
[bookmark: _Toc138361794][bookmark: _Toc151108808]5.2.6A	Configuration parameters for ground based detect and avoid for an area (GBDAAA)
NOTE:	In this release of the specification, no specific configuration parameters for GBDAAA are defined.
***** change *****
[bookmark: _Toc151108925]8.1	General
This clause describes the procedures at the UE, and between UEs, for direct detect and avoid (DDAA) using A2X communication over PC5 as specified in clause 6.1. Both the unicast mode A2X communication over NR-PC5 and the broadcast mode A2X communication is supported for DDAA.
DDAA over PC5 is supported for both UAV UEs that register to the MNO network(s) and UAVs that operate out of coverage. For UAVs out of coverage or without UICC, the use of A2X communications over PC5 for DDAA can be authorized by A2XP via pre-configuration or A2X1.
The content of the messages for DDAA are defined according to the regional regulations for DAA and is out of scope of 3GPP.
Editor’s Note:	It is FFS to figure out CT1 impact for ground-based DAA
[bookmark: _Toc151108926]***** change *****
[bookmark: _Toc151108927]X	Ground based detect and avoid for an area (GBDAAA)
X.1	General
This clause describes the procedures between area airspace manager (AAM) UE and an UAV UE for ground based detect and avoid for an area (GBDAAA) as specified in 3GPP TS 23.256 [3].
Each discovered UAV UE is identified by a remote ID.
NOTE 1:	AAM UE discovery of a UAV UE in the area is out of scope of 3GPP.
The unicast mode A2X communication over NR-PC5 is used for GBDAAA.
GBDAAA is supported for both UAV UEs that register to the MNO network(s) and UAVs that operate out of coverage. For UAVs out of coverage or without UICC, the use of A2X communications over PC5 for GBDAAA can be authorized by configuration parameters for A2X communication over PC5 as specified in clause 5.2.3, provided via pre-configuration or A2X1 as specified in clause 5.2.2.
X.2	Procedures
The AAM UE performs unicast mode A2X communication over NR-PC5 as specified in clause 6.1.2 with the UAV UE with following clarifications:
a)	the A2X service identifier of the A2X service shall be set to the A2X service identifier for GBDAAA;
b)	the A2X message shall include the message for GBDAAA;
NOTE 1:	The A2X service identifier for GBDAAA and the message for GBDAAA are determined by the upper layers.
c)	for A2X PC5 unicast link establishment procedure as specified in clause 6.1.2.2, the Target user info IE of the A2X DIRECT LINK ESTABLISHMENT REQUEST message shall be set to the remote ID of a discovered UAV UE; and
d)	for A2X PC5 unicast link establishment procedure as specified in clause 6.1.2.2, after the A2X DIRECT LINK ESTABLISHMENT REQUEST message is generated, the destination layer-2 ID used for unicast initial signalling passed by the UE to the lower layers shall be the default destination layer-2 ID as configured in the UE.
NOTE 2:	The content of the messages for GBDAAA is defined according to the regional regulations for GBDAAA and is out of scope of 3GPP.
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