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8.2.4 Video Configuration Requirements
The requirements in Table 8.2-2 were obtained from consultation with the 5GAA. 
Table 8.2-2: Video Codec Requirements from 5GAA 
	Use case
	resolution
	Field of 

view
	FPS
	Data rates
	Latency
	Human/

machine

	High Definition Sensor Sharing – AV lane change
	
	360
	
	
	
	Machine

	See-Through for Pass Manoeuvre
	1280x720, colour depth 8 bit, 24 bit resolution, subsampling 4:2:2
	
	30 
	15 Mb/s
Note 1
	50 ms

Note 2
	Human

	Tele-operated driving
	
	4 cameras

Note 3
	
	15 Mb/s per camera
	
	Machine or human

	Obstructed view assist
	1280x720, colour depth 8 bit, 24 bit resolution, subsampling 4:2:2
	
	30
	15 Mb/s

Note 1
	
	Human

	Infrastructure Assisted Environment Perception
	
	
	
	40 – 120 Mb/s per camera
	
	Machine or human 


Note 1: 15 Mb/s assumes video compression.

Note 2: Video delay caused by latency must be within the tolerance of the human driver. For example, a vehicle at 90km/h moves 1.25m within 50ms. 
Note 3:
It is still to be determined whether the four cameras are producing a 360 video with same quality in all four directions, using two cameras facing front (e.g., with FoW of 120° and 40°, and same or different quality).  It is also to be determined at what video quality/bitrate below which the service and vehicle need to stop.
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10
Conclusion
In this study, a set of use cases was proposed and adopted from TR 22.886, in which media was involved in some fashion in the operation of vehicular services. These include the support for remote driving, teleoperation, information sharing for high/full automated driving, video composition, and data collection from in-vehicular sensors for HD map updates.

Based on the use cases, user plane protocol architectures and signaling procedures for the UE, the eNodeB, and the road side unit (RSU) were studied, and the requirements and procedures for media capturing, compression, and transmission (uplink and downlink) using the envisioned transmission opportunities of V2N and V2I scenarios were outlined. It was found that some of the use cases require a latency lower than even the conversational services such as MTSI. It was clarified that some of the Rel-15 LTE radio link interfaces could not support channel establishment, the maintenance of a one-to-one connection, and the bit-rate required for uncompressed HD video. Therefore use cases requiring direct exchange of uncompressed HD video media between vehicles are not realizable in Rel-15.
For Automated Vehicle (AV) applications, object information is always needed as a baseline to guarantee operation (nlos, night) and interop with low-end devices receiving the information. Video media can be used as a supplement.  For human-viewed applications, there are use cases where video media may be necessary.  For some of the use cases identified, non-media based approaches (e.g., object-recognition based) were also studied and future work in this area may continue based on further input from the automotive industry.
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