
3GPP TSG-RAN2#98
R2-1704332
15th – 19th May 2017
Hangzhou, P.R. China
Source:                    
NTT DOCOMO, INC.
Title:  
Requirements and parameter identification for Aerial Vehicles study
Document for:        
Discussion and Approval
Agenda Item:         
9.4.2
1. Introduction
The study item on Enhanced Support for Aerial Vehicles [1] was agreed in RAN#75, and initial study was started in RAN1[2]. During the discussion in RAN1, there are some parameters which values are needed for the evaluation assumption but those parameters are also related to the requirements. Therefore, offline discussions between some operators were held to help identify the required values of each requirements.

This paper gathers some operators view on the requirements for Aerial Vehicles study, and proposes values for each requirements item.
2. Discussion
The following table proposes the values for each of the requirement items. The views of each operators are listed in the Annex.
Table 1: Parameter values for each requirements

	Requirement Items
	Value
	Comments

	Data type
	1. Command and Control (C&C). 
This includes telemetry, waypoint update for autonomous UAV operation, real time piloting, identity, flight authorization, navigation database update, etc.

2. Application Data .
This includes video (streaming), images, other sensors data, etc.
	Mapping C&C and Application Data to different bearer is not precluded

	Heights
	1. Up to 150 m AGL

2. Up to 300 m AGL
	

	Speeds 
(Urban, Rural)
(horizontal, vertical if any) 
	Horizontal: up to 161km/h
	

	Latency
	1. C&C: 50ms 
(one way from eNB to UAV)

2. Application data: 
similar to LTE UE (ground user)
	

	DL/UL data rate
	1. C&C:  up to 384 kbps for UL/DL

2. Application data: 5 to 10s of Mbps
	

	Reliability
	FFS
	

	Positioning accuracy
	FFS
	


3. Summary and Proposal
It is proposed for RAN2 to discuss and agree to the above proposed value and continue the discussion for the FFS part.
Reference
[1] 
RP-170779, “New SID on Enhanced Support for Aerial Vehicles”, NTT DOCOMO, INC., Ericsson, 3GPP TSG RAN Meeting #75, Dubrovnik, Croatia, March 6-9, 2017.
[2] 
R2-1704319, “Working progress of Study in Aerial Vehichle in RAN1”, NTT DOCOMO, INC., 3GPP TSG RAN2 meeting #98, Hangzhou, China, May 15-19, 2017
ANNEX: Operator’s view
	Requirement Items
	KT
	DCM
	SoftBank
	Verizon
	DT
	Vodafone

	
	Value
	Comments
	Value
	Comment
	Value
	Comment
	Value
	Comment
	Value
	Comment
	Value
	Comment

	Data type
	1.Control, Command
2.Application Data (UL)
	KT plans to use drones for video surveillance which requires fast UL data. As some drones are controlled using video sent from drones, UL video streaming is required
	1.Control, Command
2.Application Data 
	Control and command is a signaling type data to control the drones, and it is part of the U-plane data. No requirement to different the QoS between 1 and 2.
	1.Command and control
2.Application Data
	Command and control include:
-Telemetry
-Real time piloting
Data includes e.g. streaming video
	1.Command and control
2.Application Data 
	Command and control include:
-Telemetry
-Way point update for autonomous UAV operation
Application Data includes video, images, e.g. streaming video
	1.Control, Command
2.Application Data 
	Control (mainly uplink) and Command (mainly downlink) traffic is expected to feature low data rates.
Application data is typically UL driven and generated by onboard cameras and sensors.
It cannot be excluded that Control/Command and Application data might be mapped onto different bearers.  
	1. Command and Control:
· Telemetry
· Identity
· Flight authorization
· Navigation database updates
· Application Data 
· Video
· Other sensor data
2. Application Data 
· Video
· Other sensor data
	Telemetry includes location estimate, height estimate, air speed, etc.

Navigation data includes no-fly zone databases, waypoints, etc.

Vodafone distinguish between flight authorisation (i.e. permission to take-off or fly into an area) and flight control (i.e. piloting / direct control). The ability to use the cellular network to pilot a UAV either from a remote location (i.e. BLOS control) or autonomously from a network node is not a Vodafone requirement.

	Heights
	Up to 1km
	Korean regulation allows drone flight up to 150m (which is higher than U.S. FAA which is up to 400ft) without permission (for drones flying above 150m, permission is required)
	Up to 150m
	The heights from the ground (not from sea level)
	~ 150m
	Follows Japanese Regulation
	1.400 ft (121.92m) AGL for small UAV
2.1000 ft (304.8) AGL for fixed-wing UAV
	Follow US FCC requirements
	Up to 150m
	According to current regulations, maximum cruise height is 100 m (from the ground). 150 m might be achieved with special permissions. However, in the longer term, higher altitudes (e.g. above 1 km) might be allowed depending on the use case and considering that flight capabilities of existing UAVs can already support this.  
	Up to 200 metres AGL

	

	Speeds 
(Urban, Rural)
(horizontal, vertical if any) 
	Up to 100km/h
	As current advanced drone can move up to 94km/h, at least 100km/h needs to be supported (As U.S. FAA requires drones speed up to 100miles/h, we are OK to set this up to 160km/h, if others can agree)
	Up to 100km/h
	　
	~ around 100km/h
	Assuming the current ability of drones
	Maximum 100 mph (161km/h), Typical speed for fixed-wing UAV 70 knot (i.e. ~80mph/130km/h)
	　
	Up to 100km/h, horizontally
1-5 ms, vertically (rough estimate)
	Strictly dependent on use case or mission type. 
	Up to 100 km/h horizontal

	

	Latency
	Less than 1ms (one way)
	From TR 22.862 5.3.3
	FFS
	Latency and reliability are related. 
In this SI, one way forward is to observe the latency and reliability characteristics based on evaluation results (e.g.,　CDF from different FTP traffic patterns).
	Around 50ms for command and control
	It is a bit difficult to put a concrete number here because it high depend on the use case (including future use cases). Taking into account the current capability of Rel-14 LTE, 50ms would be a good starting point.
	Cmd and Ctrl: 50 ms (One way, e.g. from Ground station to UAV)
Application data: similar to ground user
	　
	FFS
	We agree with Docomo that further evaluations and simulations results should be provided before deciding on this. From command/control perspective, LTE-Pro supported latencies might suffice. 
	< 50 ms for all applications
	

	DL/UL data rate
	DL: 384kbps
UL: 5-20Mbps
	DL came from TR 38.913 6.1.11
For UL, UHD video streaming is required and this needs data rate of 4-20Mbps
	DL: several hundreds kbps
UL: several 10s Mbps
	For UL, video streaming services are foreseen. There are requirement to stream HD and/or 4K video.
	1.Command and control
•5kpbs
•50kbps
2.Data
•More than 10Mbps
	As for Command and control, the required values are different depending on the application (i.e. 5kbps is enough for simple telemetry but more bit rate is necessary for advanced use cases). Also, it is noted that the packet arrival rate is also different.
As for data, we assume streaming video
	1.Command and control
•250kpbs
•250kbps
2.Application Data
•12Mbps
	　
	DL: below 1 Mbps
UL: 10-20 Mbps
	Maximum UL requirement related to high resolution video.
	1. Command and control:
< 100 kb/s

2. Application Data:
< 10 Mb/s
	Command and control over NB-IoT should be considered.

	Reliability
	 1-10-5  
	As drones are used for URLLC purpose, prefer to meet the reliability requirement defined in TR 38.913
	FFS
	Latency and reliability are related. See comments on “Latency”. 
	FFS or N/A
	We are still considering the required value here. We are fine not to define the requirement right now (i.e. RAN1 obtains the simulation results without requirements, and check the tendency)
	1.Command and control: 1-10-5  (as in 38.913)
2.Application data: similar to ground user
	　
	FFS
	Same as for latency. Reliability requirement might be even more critical than latency in case of UAV emergency commands to be delivered in critical situations.
	TBD

Key requirement is acknowledged receipt and robust re-transmission mechanisms for critical data
	URLLC reliability is NOT required. Coverage and congestion of the cellular network will be the most important factor in service reliability.

The ability for the cellular network to automatically identify and modify scheduling for drone traffic may be beneficial.

	Positioning accuracy
	Less than 3m
	From TR 22.862 5.4.3
	Less than 10m
	Although there are services that requires 
	FFS or N/A 
	We are still considering the required value here. 
	FFS
	　
	 1 m
	Highest accuracy needed during landing procedures.
	Network-based location requirements

< 50 metres horizontal

< 10 metres vertical
	The primary source of drone location data will be that signalled by the drone itself. Network-based location will be used to verify the signalled location is reasonably accurate (e.g. not being spoofed) or as a back-up if no location data is signalled.
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