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Abstract of the contribution: 
1 Discussion
This pCR proposes a solution to KI#1 in TR 23.700-58, regarding how to support C2 communication between and UAV and the UAV-Controller using PC5 interface.
The solution proposes to re-use the existing mechanisms for ProSe Direct Discovery and Unicast mode of 5G ProSe Direct Communication as defined in TS 23.304.
The solution proposed in this paper supports:
-	scenarios where both the UAV and the UAV controller have 5GS subscription and are registered to the network
-	scenarios where one or both of the UAV and the UAV controller does not have a 5GS subscription and/or is not registered to the network.
-	scenarios where the UAV and the UAV controller may belong to different networks
-	scenarios where the radio resources used for the Unicast mode of 5G ProSe Direct Communication managed by an operator and where the radio resources are "non-operator managed".

2 Proposal
[bookmark: _Hlk513714389]It is proposed to update 23.700-58 as follows.


FIRST CHANGE
[bookmark: _Toc23232155][bookmark: _Toc23238463][bookmark: _Toc23239069][bookmark: _Toc23244489][bookmark: _Toc26520137][bookmark: _Toc26530875][bookmark: _Toc26530925][bookmark: _Toc26530974][bookmark: _Toc28869878][bookmark: _Toc30008178][bookmark: _Toc31035879][bookmark: _Toc31037026][bookmark: _Toc43132007][bookmark: _Toc43192918][bookmark: _Toc44583945][bookmark: _Toc44584094][bookmark: _Toc50481754][bookmark: _Toc96937722][bookmark: _Hlk92710421]6.0	Mapping Solutions to Key Issues
Table 6.0-1: Mapping of Solutions to Key Issues
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NEXT CHANGE (2) ALL text is new
[bookmark: _Toc500949097][bookmark: _Toc96937723]6.X	Solution #X: <Solution Title>
[bookmark: _Toc500949098][bookmark: _Toc96937724]6.X.1	Key Issue mapping
This solution addresses KI#1.
[bookmark: _Toc500949099][bookmark: _Toc96937725]6.X.2	Description
6.X.2.1	General assumptions 
The solution is based on the below assumptions:
-	In a UAS system, that comprises of a UAV and a UAV-C, both the UAV and the UAV-C use either "operator managed" or "non-operator managed" radio resources for ProSe Direct Discovery and Communication.
-	In a geographical area whether "operator managed" or "non-operator managed" frequency band is used for 5G ProSe Direct Discovery and Communication is defined by local regulations.
-	In one alternative it is possible that the UAV and UAV-C may come pre-paired, i.e. the UAV is always controlled by a single permanent controller. In this case both the UAV and the UAV-C may be configured with the Layer 2 ID of paired device, to be used for 5G ProSe Direct Communication.
-	In another alternative the UAV and UAV-C pairing may be dynamically done. In this case the 5G ProSe Direct Discovery method may be used to learn the Layer 2 ID for 5G ProSe Direct Communication.
-	Either the UAV or the UAV-C is configured to perform discovery and Direct Communication Request.
-	Only IPv4/IPv6 or unstructured data unit types are supported for C2 communication using PC5.
-	For authorization of direct C2 communication over PC5, the existing mechanism for authorization of Direct Discovery and Direct Communication apply as explained in clause 6.x.3.1. The Authorization of C2 communication over a PDU session as specified in TS 23.256 is not applicable for direct C2 communication over PC5.
-	Current limitations w.r.t. range for direct communication over PC5 interface apply for C2 communication using PC5 interface.
Editor's Note:	It is FFS whether the UAV/UAV-C needs to support ProSe or on only the associated procedures for PC5
6.X.2.1	Mapping of ProSe Architectural reference model to UAS architecture
Editor's Note:	It is FFS how the ProSe reference architecture is mapped to the UAS architecture.

[bookmark: _Toc500949101][bookmark: _Toc96937726]6.X.3	Procedures
6.x.3.1	Authorization for Direct Discovery and Direct Communication
6.x.3.1.1	Authorization of Direct Discovery
The UAV and the UAV-C are provisioned with following sets of information for 5G ProSe Direct Discovery over PC5 reference point:
-	Authorization policy for Restricted 5G ProSe Direct Discovery as described in clause 5.1.2.1 of TS 23.304
-	The mapping of ProSe services (i.e. ProSe identifiers for C2) to Destination Layer-2 ID for sending/receiving initial signalling of discovery messages.
-	Application identifier for C2 communication to be used for 5G ProSe Direct Discovery over PC5 interface.
-	Security parameters used for direct discovery over PC5
-	Radio parameters when the UAV/UAV-C is "not served by NG-RAN" as explained in 5.1.2.1 of TS 23.304
-	Restricted ProSe Discovery UE ID for Restricted Direct Discovery
-	Group Member Discovery parameters as explained in 5.1.2.1 of TS 23.304 that is required for UAV/UAV-C to identify the which UAV can be controlled by a Controller and vice versa.
-	Validity timer indicating the expiration time of the Policy/Parameter for 5G ProSe Direct Discovery.
The UAV and UAV-C may be pre-configured with the required provisioning parameters for 5G ProSe Direct Discovery, without the need for them to connect to the 5GC to get this initial configuration.
The UAV/UAV-C uses the principles defined in clause 5.1.2.2 of TS 23.304 for applying parameters for 5G ProSe Direct Discovery.
6.x.3.1.1	Authorization of Direct Communication
For 5G ProSe Direct Communication the UAV and UAV-C shall comply with the principle described in clause 5.1.3 of TS 23.304 with following considerations specific for UAS:
-	Only the mapping of ProSe services (i.e. ProSe identifiers for C2) to default Destination Layer-2 ID(s) for initial signalling to establish unicast connection is provisioned in the UAV-C. Mapping to Destination Layer-2 ID(s) for broadcast and groupcast is not needed/provisioned.
6.x.3.2	C2 communication using PC5 Unicast link in 5G
The PC5 based Unicast link for C2 communication between the UAV and the UAV controller is only supported over NR based PC5 reference point. Figure 6.x.3.2-1 illustrates an example of PC5 unicast link for C2 communication.



Figure 6.x.3.1-1: C2 communication between UAV and UAV-C using PC5 Unicast Link
For C2 communication over the PC5 unicast link, the principles of Unicast mode 5G ProSe Direct Communication as specified in clause 5.3.4 of TS 23.304 apply with following considerations specific to UAV and UAV-C:
-	A PC5 unicast link between the UAV and the UAV-C allows communication between the ProSe Application (i.e. the C2 communication service) running in the UAV and UAV-C. The ProSe Application used for C2 communication in Figure 6.x.3.1-1 is named as "C2 communication service".
-	The Application Layer Identity identifies the UAV and the UAV-C uniquely in the context of the C2 communication. The format of this identifier is outside the scope of 3GPP.
-	The PC5 unicast link supports C2 communication using a single network layer protocol e.g. IP or non-IP.
-	There may be multiple QoS flow in a single PC5 Unicast Link for C2 communication. This is based on the per-flow QoS model as specified in clause 5.6.1 of TS 23.304.

6.x.3.2.1	PC5 Unicast link establishment for C2 communication
This procedure is performed when the UAV is always controlled by a single UAV-C. The Application Layer ID and the Layer-2 IDs of the peers are pre-configured in the UAV and the UAV-C.
To perform unicast mode of ProSe Direct communication over PC5 reference point for C2 communication, the UE is configured with the related information as described in clause 6.x.3.1.1.
[bookmark: _Toc19199140][bookmark: _Toc27821930][bookmark: _Toc36126284]Figure 6.x.3.2.1-1 shows the PC5 Unicast Link establishment for C2 communication which is based the procedure for Layer-2 link establishment over PC5 reference point as described in clause 6.4.3.1 of TS 23.304.
For PC5 Unicast link established, only "UE oriented Layer-2 link establishment" procedure as described in clause 6.4.3.1 if TS 23.304 (option A) is supported for UAV.
Editor's Note:	It is FFS whether a single UAV-C can control multiple UAVs at the same time. If so, the UAV-C may broadcast Direct Communication Request and "ProSe Service oriented Layer-2 link establishment" procedure as described in clause 6.4.3.1 if TS 23.304 (option B) may be supported.
The procedure for Layer-2 link establishment over PC5 reference point as described in clause 6.4.3.1 of TS 23.304 is followed with below modification:


Figure 6.x.3.2.1-1: PC5 Unicast Link establishment for C2 communication
1.	The UAV determines the destination Layer-2 ID for reception of signalling related to PC5 unicast link establishment for C2 communication.
2.	The ProSe application layer (i.e. the C2 communication service) of the UAV-C provides application information for PC5 unicast communication. The application information shall include the ProSe Service Info, UAV-C's Application Layer ID and the target UAV's Application Layer ID.
3.	The UAV-C unicasts a Direct Communication Request message to the UAV using the configured source Layer-2 ID and the destination Layer-2 ID.
4.	Same as step 4a in clause 6.4.3.1 of TS 23.304
5.	Same as step 5a in clause 6.4.3.1 of TS 23.304
6.	Same as step 6 in clause 6.4.3.1 of TS 23.304. C2 communication data can be now transmitted over the established unicast link. The UAV-C sends the C2 data using its own Layer-2 ID as the source Layer-2 ID and UAV's Layer-2 ID as the destination Layer-2 ID for this unicast link. Similarly, the UAV uses its own Layer-2 ID as the source Layer-2 ID and the UAV-C's Layer-2 ID as the destination Layer-2 ID when sending C2 communication data to the UAV-C.

6.x.3.2.2	PC5 Unicast link establishment for C2 communication with dynamic discovery
This procedure is performed when the UAV is controlled different UAV-C at different time i.e. there is no fixed controller dedicated to a UAV. The UAV-C learns the Layer-2 ID of the UAV using the Direct Discovery procedure and then the UAV-C uses the Layer-2 ID for establishing the PC5 Unicast link.
Figure 6.x.3.2.2-1 shows the PC5 Unicast Link establishment for C2 communication with dynamic discovery of the UAV.


Figure 6.x.3.2.2-1: PC5 Unicast Link establishment for C2 communication with dynamic discovery
1.	The UAV-C uses the ProSe Direct Discovery (wither Model A or Model B) as described in clause 6.3 of TS 23.304 to discover the UAV and the associated Layer-2 ID. Restricted discovery mechanism is used for UAV discovery. When model A is used the UAV-C acts as the announcing UE and the UAV acts as the monitoring UE. In model B, the UAV-C acts as the discoverer and the UAV acts as the discoveree.
2.	After the Layer-2 ID of the UAV is learnt by the UAV-C at step 1, it follows the procedure described in clause 6.x.3.2.1 to establish the PC5 Unicast Link.
3.	C2 communication data can be now transmitted over the established unicast link. The UAV-C sends the C2 data using its own Layer-2 ID as the source Layer-2 ID and UAV's Layer-2 ID as the destination Layer-2 ID for this unicast link. Similarly, the UAV uses its own Layer-2 ID as the source Layer-2 ID and the UAV-C's Layer-2 ID as the destination Layer-2 ID when sending C2 communication data to the UAV-C.
6.x.3.3	C2 communication over P5 using One-to-one ProSe Direct Communication in E-UTRA
[bookmark: _Toc326248711][bookmark: _Toc510604409][bookmark: _Toc96937727]Editor's Note:	To be updated.

6.X.4	Impacts on Services, Entities, and Interfaces

END OF CHANGES
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