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Introduction
In RAN2#98 meeting, preliminary consideration of aerial traffic has been discussed, and the following agreement has been made:
	· Agreements:
1	Study uplink/downlink traffics for aerial UE.


In this contribution, we further discuss the aerial traffic regarding to different scenarios for drone applications.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Discussion
For a drone several applications can be enabled, such as the following:
1. [bookmark: OLE_LINK3] Video, entertainment, Cinematography. 
Video filming and picture taking have been major applications of drones, no matter for individual entertainment and for professional aerial photography and cinematography. Taking Dji’s Zenmuse X5 as an example [1], the Zenmuse X5 packs a powerful sensor that’s capable of recording 4K videos at up to 30 fps and capturing still images at 16MP. It can help customers complete their own photography and cinematography works at pleasure.
2.  Power infrastructure monitoring and damage detection
Infrastructure inspection is a tedious manual task with low efficiency before, but when drones are involved in this area they play a critical role in gathering the much needed data from wide perspectives in order to increase consistency and reduction of manual labour [2]. If the aerial images or video have been captured by drones, the post processing work can be undertaken by computers to generate reports automatically.
3.  Agriculture , monitoring crops for disease, assessing yields
A low cost system to monitor the status of agriculture fields has been presented in [3], which includes a system consisting of two elements, an array of small satellites coupled to drones. The small satellites will provide data for an initial multispectral analysis with a resolution at ground of 30 m; when required a well localized area will be explored employing suitable drones capable of analyzing the territory with a resolution at least two orders of magnitude higher.
4.  Cargo Delivery
Both of Amazon and Google has their plans to speed packages to their destinations using small drones, and recently a Chinese online retailer JD also announced plans to develop drone capable of carrying a ton or more for long distance deliveries [4]. It seems less far-fetched that a drone can be used as a cargo delivery as these serious players come in.
5. Flying displays
Drones can also be used as a mobile projector, in [5] a flying display is created that could be quickly and flexibly deployed at any point in the urban environment to spontaneously create public displays. As illustrated in Fig.1 one drone carries a smartphone and projector, and the other drone performs as a carrier of a 2×3 meter canvas made of a mosquito net, so they can collaborate to project information.
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Fig.1 in flight projection on a mobile canvas
0. Scheduling mode for uplink traffic
If a drone is only for cargo delivery, the uplink data may only include status information. And if a drone UE is for monitoring and inspection, the uplink data need include picture and video. Video has different resolutions and taking 1080p video as an example, the data throughput is between 4Mbps and 8Mbps. Video consists of consecutive data stream and is suitable for semi-persistent scheduling to reduce signalling overhead. 
Proposal 1: For a drone UE which is used to provide videos, it is proposed that uplink semi-persistent scheduling can be applied to reduce signalling overhead.
[bookmark: OLE_LINK5][bookmark: OLE_LINK7]We can analyse the resource consumption for uplink video transmission. Taking 4Mbps as a target uplink throughput, it is assumed that SPS resource allocation is used and the periodicity is 10ms and 2ms respectively, so the corresponding transmission number is 100 and 500 per second. Considering two kinds of radio channel quality, one is moderate quality for which MCS is 10 and modulation order is 4(16QAM), the other one is high quality for which MCS is 28 and modulation order is 6(64QAM). The corresponding RB occupation numbers are listed in the following Table 1.
Table 1 Time / frequency resource consumption for uplink video
	Periodicity(ms)
	Transmission number per second
	RB number,
MCS28
	RB number,
MCS10

	10
	100
	54
	Can’t afford

	2
	500
	11
	47


It can be observed that uplink 1080p video transmission needs large amount of resource. When SPS periodicity is not compact enough, e.g. 10ms, and even if the radio channel quality is moderate it cannot afford 4Mbps throughput.
Scheduling mode for downlink traffic
Besides that downlink video transmission may be needed to support in flight projection, there are remote control data carried in downlink direction. And they can be divided into two types of remote control for drones. One is automatic flying with predetermined path indication, and during the flight the midway point may not be changed frequently; and the other is controlled by an operator manually. For the second approach, every action of the drone should follow the command from the operator, which means the control and command indication must be received quite often. The similarity of these two types of remote control is that they are both irregular, so only dynamic scheduling is suitable for data transmission of control and command.
Proposal 2: it is proposed to use dynamic scheduling mode for downlink traffic.
[bookmark: _GoBack]Based on the 100Kbps data throughput requirement for control command, we perform the resource consumption analysis like for uplink video transmission. The same analysis assumptions are applied, and from Table 2 we can see that downlink command transmission need much less resource than uplink video transmission.
Table 2 Time / frequency resource consumption for downlink command
	Periodicity(ms)
	Transmission number per second
	RB number,
MCS28
	RB number,
MCS10

	10
	100
	2
	6

	2
	500
	1
	2



[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]Conclusion
By analysing the traffic for drones we have the following observations:
Proposal 1: For drone UE which is used to provide videos, it is proposed that uplink semi-persistent scheduling can be applied to reduce signalling overhead.
Proposal 2: it is proposed to use dynamic scheduling mode for downlink traffic.
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