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7.2.3
Other requirements
7.2.3.1 Audio-visual
Audio-visual interaction is characterised by a human being interacting with the environment or people, or controlling a UE, and relying on audio-visual feedback. In the use cases like VR and interactive conversation the latency requirements include the latencies at the application layer (e.g., codecs), which could be specified outside of 3GPP.
To support VR environments with low motion-to-photon capabilities, the 5G system shall support:

-
motion-to-photon latency in the range of 7-15ms while maintaining the required user data rate of [1Gbps] and

-
motion-to-sound delay of [<20ms].

NOTE: 
The motion-to-photon latency is defined as the latency between the physical movement of a user's head and the updated picture in the VR headset. The motion-to-sound latency is the latency between the physical movement of a user's head and updated sound waves from a head mounted speaker reaching their ears.
To support interactive task completion during voice conversations the 5G system shall support low-delay speech coding for interactive conversational services (100 ms, one way mouth-to-ear).

Due to the separate handling of the audio and video component, the 5G system will have to cater for the VR audio-video synchronisation in order to avoid having a negative impact on the user experience (i.e. viewers detecting lack of synchronization). To support VR environments the 5G system shall support audio-video synchronisation thresholds:

· in the range of [125ms-5ms] for audio delayed and

-
in the range of [45ms-5ms] for audio advanced. 
7.2.3.2 Wireless road-side infrastructure backhaul

Intelligent Transport Systems embrace a wide variety of communications-related applications that are intended to increase travel safety, minimize environmental impact, improve traffic management, and maximize the benefits of transportation to both commercial users and the general public. 
Road-side infrastructure such as traffic light controllers, road side units, traffic monitoring in urban areas and along highways and streets is wirelessly connected to traffic control centres for management and control purposes. The backhaul communication between the road-side infrastructure and the traffic control centre requires low-latency, high communication service availability, and high-capacity connections for reliable distribution of data. Road-side infrastructure is deployed alongside streets in urban areas and alongside major roads and highways every 1-2 km.
To support wireless road-side infrastructure backhaul the 5G system shall support the performance requirements in table 7.3.2.1-1.

Table 7.3.2.1-1 Performance requirements for wireless ITS infrastructure backhaul scenario
	Scenario
	Max. allowed end-to-end latency

(note 1)
	Survival time
	Communication service availability
(note 2)
	Reliability
(note 2)
	User experienced data rate
	Payload
size

(note 3)
	Traffic density
(note 4)
	Connection density
(note 5)
	Service area dimension
(note 6)

	wireless road-side infrastructure backhaul
	30 ms
	100 ms
	99,9999%
	99,999%
	10 Mbps
	Small to big
	10 Gbps/km2
	1 000/km2
	2 km along a road

	NOTE 1: 
This is the maximum end-to-end latency allowed for the 5G system to deliver the service in the case the end-to-end latency is completely allocated to the 5G system from the UE to the Interface to Data Network.
NOTE 2: 
Communication service availability relates to the service interfaces, and reliability relates to a given system entity. One or more retransmissions of network layer packets may take place in order to satisfy the reliability requirement.
NOTE 3: 
Small: payload typically ≤ 256 bytes 
NOTE 4: 
Based on the assumption that all connected applications within the service volume require the user experienced data rate. 
NOTE 5: 
Under the assumption of 100% 5G penetration.
NOTE 6:  
Estimates of maximum dimensions; the last figure is the vertical dimension.
NOTE 7: 
All the values in this table are example values and not strict requirements. Deployment configurations should be taken into account when considering service offerings that meet the targets. 
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