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*********************************First CHANGE****************************************
5.7.6
Potential new requirements


[P.R.5.7-001] The 3GPP system shall be able to provide means to support UxNB.

[P.R.5.7-002] The 3GPP system shall be able to provide means to minimize power consumption of the UxNB (e.g. optimizing operation parameter, optimized traffic delivery).

[P.R.5.7-003] The 3GPP system shall be able to provide means to optimize signalling when a serving UxNB changes.

[P.R.5.7-004] The 3GPP system shall minimize interference among UxNBs in close proximity. 
*********************************SECOND CHANGE****************************************
7
Consolidated potential requirements

7.1
Changing UAV Controller

7.1.1
KPIs for UAV services

[CPR 7.1.1-1] The 5G system shall be able to provide unmanned aerial vehicle with the service performance requirements reported in Table 7.1.1-1. Data latency is the latency of Uplink data (from UAV to the network) in this table, which refers to the end-to-end latency. Control latency is the latency of service control data (from the network to UAV), which refers to the end-to-end latency, with the exception of services for AI surveillance like services where the given value is two-way network delay.

Editor's Note: The density and some terms is FFS.
Table 7.1.1-1: Consolidated KPIs for UAV 

	
	Services
	Uplink data rate(UAV to Net)
Note 7
	Service control data rate(Net to UAV)
	Data latency
	Control latency
	Positioning accuracy
	Altitude
	Higher accuracy location latency
	Region

	1
	8K video live broadcast
	 100 Mbps
	600 Kbps
	200 ms
	20 ms
	0.5 m
	<100 m
	-
	Urban, scenic area

	2
	Laser mapping/

HD patrol
	120 Mbps

Note 1
	300 Kbps
	200 ms
	20 ms
	0.5 m
	30-300 m
	-
	Urban, rural area, scenic area

	3
	4*4K AI surveillance
	120 Mbps
	50 Mbps
	200 ms
	40ms
Note 2
	0.1m
	<200 m
	10 ms
Note 3
	Urban, rural area

	4
	Remote UAV controller through HD video
	>=25 Mbit/s Note 4
	300Kbit/s
	100 ms
	20 ms
	0.5m
	<300 m Note 5
	-
	Urban, rural area

	5
	Telemetry
	0.012 Mbps w/o video
	Note 6
	-
	Note 6
	-
	-
	-
	Urban, rural, countryside

	6
	Real-Time Video
	0.06 Mbps w/o video
	Note 6
	100 ms
	Note 6
	-
	-
	-
	Urban, rural, countryside

	7
	Video streaming
	4 Mbps for 720p video

9 Mbps for 1080p video


	Note 6
	100 ms
	Note 6
	-
	-
	-
	Urban, rural, countryside

	NOTE 1: 
The flight average speed is 60km/h.

NOTE 2: 
The latency is two-way network delay, i.e., UAV to Net plus Net to UAV.
NOTE 3:  The latency is the time of the 5G system provide higher accuracy location information of a UAV to a trusted third party.

NOTE 4: Referring to TS 22.125 [8] clause 5.3, the absolute flying speed of UAV in this service can be up to 160km/h. 

NOTE 5: Referring to TR 36.777 [10], the maximum altitude is 300 m.

NOTE 6: Relevant KPIs refer to Table 7.X.2-1. The KPIs is also compatible for service 1~4.

NOTE 7: In addition to service data, it is possible to transmit the following UAV management parameters simultaneously.

· Flight time of UAV

· Real-time Position, Height and Moving Speed of UAV

· Vibration Coefficient and Sloshing Coefficient of UAV

· Current pitch angle, heading angle and roll angle of UAV

· Status of Airborne Sensors such as Gyroscope and Barometer of UAV

· Working state of UAV satellite positioning module

· Battery Volume and Working State of Unmanned Aerial Vehicle

· UAV Control Link State


7.1.2
KPIs for UAV periodic control

UAV has a variety of flight control modes, including periodic control instructions. The KPIs imported for each mode are listed below.

Editor's note: The table 7.1.2-1 align to pCRs of KPIs for UAV periodic control, which to be added next meeting.

7.1.3
Other KPIs for UAV

[CPR 7.1.3-1] The 5G system shall support a mechanism to switch between C2 communication modes for UAS operation, e.g. from indirect C2 communication to direct C2 communication, and ensure the disconnection time is below [10] ms.

[CPR 7.1.3-2] The 3GPP system shall enable at least two sets of KPIs between the UAV-controller and/or the UTM and the UAV at an altitude of up to [300m]. 

Note: 
KPIs include e.g. different message rates, latency and reliability requirements. 

[CPR 7.1.3-3] The 3GPP system shall enable concurrent communications between the UAV-controller and UAV and between the UTM and the UAV that may require different KPIs. 

[CPR 7.1.3-4] The 3GPP system shall be capable of switching between the KPIs, as requested by the UAV-controller or the UTM, within [500ms]. 

7.2
Requirement for Network exposure

[CPR 7.2-1] The 3GPP system shall provide means to allow a 3rd party to request and obtain real-time monitoring the status information (e.g., location of UAV, communication link status) of a UAV.
[CPR 7.2-2] Based on operator 's policy, the 3GPP system shall provide means to provide a 3rd party with the information regarding the service availability status for UAVs in a certain geographical area at a certain time.​
7.3
Requirement for UxNB

[CPR 7.3-1] The 5G system shall be able to support wireless backhaul with required quality to enable a UxNB.

[CPR 7.3-2] The 3GPP system shall be able to monitor UxNB (e.g. power consumption of the UAV etc.) and provide means to minimize power consumption of the UxNB (e.g. optimizing operation parameter, optimized traffic delivery) without degradation of service provided.
[CPR 7.3-3] The 3GPP system shall minimize interference among UxNBs in close proximity.


7.4
Service restriction for UEs onboard of UAV
[CPR 7.4-1] The 3GPP system shall be able to prevent a UE, located in a position where the UE onboard of UAV is not authorized for a connectivity service (e.g., operating above certain altitude within a cell), from accessing any network except for emergency service.
[CPR 7.4-2] The 3GPP network shall be able to support network-based 3D space positioning (e.g., with altitude 30~300m) of a UE onboard UAV.
[CPR 7.4-3] The 3GPP system shall be able to collect charging information for a UE onboard of UAV with a subscription to aerial service with information on the position (e.g., altitude) for the delivered traffic.

[CPR 7.4-4] The 3GPP system shall be able to notify the authorized third party of potential stopping of connectivity service before the UE onboard of UAV enters an area (e.g., due to altitude) where the connectivity service is not authorized for the UE.
7.5
C2 communication

[CPR 7.5-1] The 3GPP system shall support C2 communication with required QoS for pre-defined C2 communication models (e.g. using direct ProSe Communication between UAV and the UAV controller, UTM-navigated C2 communication based on flight plan between UTM and the UAV).

[CPR 7.5-2] The 3GPP system shall support C2 communication with required QoS when switching between the C2 communication models.

[CPR 7.5-3] The 3GPP system shall support a mechanism for the UTM to request monitoring of the C2 communication with required QoS for pre-defined C2 communication models (e.g. using direct ProSe Communication between UAV and the UAV controller, UTM-navigated C2 communication between UTM and the UAV).

7.X
Other Requirements
[CPR 7.X-1] The Isolated NG-RAN mounted on UAV shall be able to support local routing for data communication among UEs served by the NG-RAN.

[CPR 7.X-2] The Isolated NG-RAN mounted on UAV shall be able to optimize data communication and power consumption of the NG-RAN and the UEs served by the NG-RAN, e.g by minimizing unnecessary transmission.
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