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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.

 [X]
3GPP TS 22.125: "Unmanned Aerial System (UAS) support in 3GPP ".

***************************SECOND CHANGE************************
6.X UAV aspects

6.X.1
Description

The 3GPP system is expected to support variouse enhanced UAV scenarios, especially for a wide range of applications and scenarios by using low altitude UAVs in various commercial and government sectors.

The UAV combined with panoramic VR live broadcast will enable the distribution of a live video experience as if the audience were there. The system is based on a 360 degree spherical view camera system carried on a UAV. More scenarios brings new enhancement requirements, especially under limited bandwidth resources, a base station may need to support data transmission for UAVs in the air and for eMBB users on the ground at the same time. For example, in live broadcast scenarios, a UAV over 100m height needs to transmit the captured pictures or video to the base station in real time, which requires high transmission rate and large bandwidth. At the same time, the base station also needs to provide required QoS for ground users (e.g., eMBB users. The interference between these two kinds of communication shall be minimized.
In the case of UAV controlled by AI, the UAV's requirements for the wireless network for both high uplink high rate transmission and the low delay downlink transmission need to be considered.
In some scenarios, e.g. disaster monitoring, border surveillance, and emergency assistance, unmanned aerial vehicles (UAVs) are a good choice for commercial application, due to ease of deployment, low acquisition and maintenance costs, high-maneuverability and the ability to hover. From the wireless communication perspective, using radio access node on-board UAV (i.e. UAV eNB/gNB/ng-eNB named UxNB) has already attracted interest from the community, especially using UxNB to enhance coverage in variety of scenarios, e.g. emergency situations, temporary coverage for mobile users and hots-spot events, due to their fast deployment and large coverage capabilities. Further more, in some scenario such as remote isolated location, a network equipmented on one UAV can covered the area where no backhaul connectivity is needed for communication among a private group of users.
In some cases, the UAV UEs are located above conventional coverage. Thus, there is a need to adjust antenna system so that there is a coverage at the height where a UAV operates. Or additional equipment may be installed to support this kind of UEs. It is necessary to differentiate service offering to various UEs because where and what can be provided to UAV UEs is different from where and what can be provided for other non-UAV UEs.
It is assumed that the UAS is operated by the human-operator using a UAV controller to control a paired UAV, in which both UAV and the UAV controller are connected using two individual connections via 3GPP network for commands and control (C2) communication. 

After a UAV and a UAV controller have set up association and have begun a flight task, the C2 link is established and it supports UAS operation normally. In some scenarios, e.g. UAV flying beyond the line of sight or in an emergency event, the UAV controller will be taken over by another UAV controller or by a high priority UAV controller. In this case, the C2 connection shall be set up with the new UAV controller to ensure continuous support for the flight task. In addition, some process optimization can also be considered according to UTM and operator’s policy. 

In addition, service experience assurance and service availability can be considered for this use case group.
6.X.2
Requirements

The 3GPP system supports service requirements and KPIs related to command and control (C2), payload (e.g. camera) and the operation of radio access nodes on-board UAVs. The associated requirements are described in UAV 3GPP TS 22.125 [X].
***************************END OF CHANGE***************************
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