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------------------------------------------------------------- 1st change --------------------------------------------------------------------
7.2.3
Other requirements
7.2.3.1
Void
------------------------------------------------------------- end of 1st change -------------------------------------------------------------

------------------------------------------------------------- 2nd change --------------------------------------------------------------------
7.x
High data rate and low latency

7.x.1
AR/VR
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.x.2
Additional AR/VR performance requirements
Several interactive services require the support of very high data rates, very low latency and corresponding reliability. The use case description is provided as follows, and their performance requirements are found in Table 7.x.2-1.

· Cloud/Edge/Split Rendering - Cloud/Edge/Split Rendering is characterised by transmitting and exchanging the rendering data between the rendering server and device.
· Gaming or Training Data Exchanging - Data Exchanging is characterised by exchanging the gaming or training service data between two AR/VR devices.
Table 7.x.2-1 KPI Table for additional high data rate and low latency service
	Use Cases
	Characteristic parameter (KPI)
	Influence quantity

	
	Max Allowed End-to-end latency
	Service bit rate: user-experienced data rate
	Reliability
	# of UEs


	UE Speed
	Service Area

NOTE 2

	Cloud/Edge/Split Rendering

NOTE 1
	5ms (i.e. UL+DL between UE and the interface to data network)
	0.1-[1] Gbps supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99% in uplink and 99.9% in downlink
	-
	Stationary or Pedestrian
	Countrywide

	Gaming or Interactive Data Exchanging 

NOTE 3
	10ms
	0.1-[1] Gbps supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120fps content.
	99.99%
	≤ [10]
	Stationary or Pedestrian
	20 m x 10 m; in one vehicle (up to 120 km/h) and in one train (up to 500 km/h)

	NOTE 1:
Unless otherwise specified, all communication via wireless link is between UEs and network node (UE to network node and/or network node to UE) rather than direct wireless links (UE to UE).

NOTE 2:
Length x width (x height).

NOTE 3:
Communication includes direct wireless links (UE to UE).


------------------------------------------------------------- end of 2nd change -------------------------------------------------------------


