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Abstract: This discussion paper aims at giving the regulation requirement of UAV from the industry perspective and proposes to study a basic network sensing capability in R18.
1. Discussion
[bookmark: OLE_LINK3]1. Low-Altitude economic development relies on the Low-Altitude regulations 
[bookmark: OLE_LINK2]The Low-Altitude economy will enter a high growth period and become a new economic and social development engine for the human society. It is estimated that the output value of China's UAV logistics industry will exceed one trillion Yuan some years later. 
[bookmark: OLE_LINK4]The Low-Altitude economy covers a wide operating environments, such as cities, villages, mountains, forests and islands, including the urban logistics, smart city, big event (e.g. Olympic Games) security assurance, island border defence, emergency rescue scenario, etc. For example, in smart city scenarios, UAVs can be used to implement city management tasks such as violation investigation, garbage classification supervision, and farmland protection. Another example is the island border intrusion scenarios, UAVs can be used to implement island management tasks such as delivering emergency materials and security supervision tasks such as coastal border intrusion detection.
The UAV is flying in a public airspace and will encounter complicated environments, so the UAV incidents (e.g. UAV collision, area intrusion, abnormal flight, etc.) may cause serious public safety problems. In order to achieve economic success, just applying new technologies to enable the diverse UAV applications is not enough, and it becomes most crucial to formulate the corresponding UAV regulations to supervise the flight of UAV. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK5]For the supervision aspect, China has developed many UAV regulations such as to help development of UAV industry in a legal and standardized way. For example, China has issued the “Air Traffic Management Methods for Civil Unmanned Aerial Vehicle Systems” [1], in which the Article 4 requires the civil UAVs to only fly in isolated airspace, the Article 7 requires the civil UAV system to implement the sensing and collision avoidance capabilities, the Article 8 requires the civil UAV system to support the electronic fence, etc. And China will also issue the “Interim Regulations on the Administration of Unmanned Aerial Vehicles” very soon, in which the Article 6 will require the national air traffic management agency to coordinate the integrated UAV supervision and service platform for dynamic supervision of UAV services, and the Article 34 also sets the conditions for the manned/unmanned aerial vehicles to fly together in the same airspace. 
[bookmark: OLE_LINK36]Besides, some local governments of China also have designed the UAV regulations for some specific scenarios. For example, in 2017.9, the Sichuan Provincial Civil Aviation Administration, Air Traffic Control Bureau, Public Security Bureau jointly issued the "Notice on Strengthening Security Protection in Clearance Areas of Military and Civil Aviation Airports"[2], which makes all airport in Sichuan province become a no-fly zone for UAVs. And in 2021.10, the “Notice of Zhangjiakou Government on the Temporary Control of "Low, Slow and Small" Aircraft during the Beijing 2022 Winter Olympics and Winter Paralympics” [3] is issued, which prohibits all units, organizations and individuals from using "low and slow" aircrafts to carry out flights activities of sports, entertainment, commercial, and geological survey.
[bookmark: OLE_LINK8]2. Low-Altitude intelligent network shall provide the sensing and communication capabilities for UAV industry to supervise and control UAVs
China plans to design a Low-Altitude intelligent network for UAV industry to cope with the development of the Low-Altitude economy. The Low-Altitude intelligent network considers the new-generation air traffic control technologies, the operation of civilian air traffic control systems, and the characteristics of air traffic control services. And to meet the various UAV use cases and comply with the strict UAV regulations, the Low-Altitude intelligent network shall provide the sensing and communication capabilities for UAV industry to supervise and control UAVs.
The figure1 describes the main functions of the UAV Integrated Supervision Service Platform which should rely on the sensing and communication capabilities of Low-Altitude intelligent network. For example, the flight request/announcement notification shall use the network communication to interact between the UE and UAV platform; and the dynamic monitoring/emergency handling can use the network sensing to fetch and report real time monitoring data to the UAV platform.
[image: ]
Figure1: Main Functions of the UAV Integrated Supervision Service Platform
3. High demand from industry to define a basic integrated communication and sensing capability in R18 to promote the UAV industry in 3GPP as globally unified standard organization
In recent years, with the development of technologies and UAV application requirements, the UAV industry in various countries has entered a quick development phase. However, there are still many problems in the UAV systems, especially for the integration of UAV systems with existing air traffic management systems of the Low-Altitude manned aircraft. Limited by the wireless network, connectivity capability, and regulations, currently UAV mainly flies in isolated airspace and cannot coordinate with the Low-Altitude manned aircraft to fly in the same area, which greatly blocks the development of the UAV industry.  
[bookmark: OLE_LINK41][bookmark: OLE_LINK9][bookmark: OLE_LINK10][bookmark: OLE_LINK11]To promote the UAV industry, we believe that a global unified standard (e.g. 3GPP) for providing the integrated communication and sensing capabilities to Low-Altitude intelligent network is essential and useful, as it has many advantages, e.g. it gives a legal compliance effect on the behaviours of member enterprises, it strengthens the links between consumers, member enterprises and other market players, it increases the commonality and substitutability of industry products, etc. Just like the prosperity of Civil Aviation industry, the “Global Transition Coordination Plan for the New Navigation System” issued in 1993 helps a lot. 
As the 3GPP system is a global unified communication system with powerful communication capability, it is much beneficial to study the Radar-like sensing capability added on top of the legacy communication wireless network. It is actually the radio sensing, which can retrieve information from the received radio signals impacted by the surrounding environment during the propagation. As a result, considering that the rapid development of UAV industry need a global unified standard to support both communication and sensing capabilities as soon as possible, we hope the 3GPP defined 5GS provides the sensing capability for support of Low-Altitude intelligent network in UAV industry for R18.
2. Proposal(s)
Proposal: the rapid development of UAV industry need a global unified standard to support integrated communication and sensing capabilities as soon as possible, so it is proposed that the 3GPP defined 5GS study the sensing capability for support of Low-Altitude intelligent network in UAV industry in R18.
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