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See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
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Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a …  
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item


2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	840047
	Study on Communication Services for Critical Medical applications (CMED)
	{optional free text} 

	840045
	Audio Video Production (AVPROD)
	Previous Rel-17 work covering AVPROD use cases and requirements (ref. TS 22.263)

	840050
	Enhancements for cyber-physical control applications in vertical domains (eCAV)
	Some KPI requirements have been specified (e.g. clock sync), while others (multi service flow sync in one application) has not been considered.


3
Justification

As indicated in ITU-T Technology Watch Report “The Tactile Internet”, Tactile Internet will be applied in multiple fields, including: industry 4.0, social network of robots, telepresence, immersive gaming, etc. Tactile internet has the potential to make augmented and virtual reality more immersive, helping remote operation more precisely, opening new field in healthcare and offering new opportunities to education. Tactile data bring opportunities and challenges to 5G application, and becoming a key direction for researcher, academia.

For a typical Tactile Internet application, there are at least three types of traffic data involved to compose a complete user experience, including video, audio and haptic. Compared with video and audio, the haptic data, according to the physiological perception, has its specific characteristic on perceiving frequency and the latency. For example, the sampling rate of the haptic device for networked teleoperation systems may reach 1000 times per second and hence the 1000 samples per second are typically transmitted individually in 1000 packets per second [1], while the video is 60/90 frames per second. As a result, the transfer of haptic information needs periodic, deterministic and reliable communication path. It would be a great challenge for 5G system to transfer the haptic data over a long distance. 

There could be a scenario that a VR user may use a plurality of independent devices to separately receive video, audio and haptic from a same VR application. In this case, an end user could wear VR glasses to receive images and sounds, and a touch glove to receive a touch sensation. Other scenarios that need to be investigated are Industrial Manufacturing and Drones real-time applications, which require synchronous control to visual-haptic feedback. Thus, to support Tactile Internet applications, the 5G system needs to address the service requirement of different types of media steams on throughput, latency and reliability. In addition, the synchronization of these parallel media information is also required to ensure the tactile service experience. 

The target of this SID is to investigate the use cases and to derive potential service requirements to support tactile internet related services, including gap analysis on existing use cases and requirements from other SID/WID, such as CMED, AVPROD. Some examples of gaps with existing specifications (e.g. eCAV, AVPROD, CMED, VIAPA) are as follows:
1) The closed-loop feedback and control of haptic information is not considered in AVPROD. In addition, the synchronization of audio and video can be carried out by embedding audio in the video stream. However in tactile network, the haptic control data cannot be embedded in audio or video flows.
2) The synchronization requirement in tactile network is per QoS flow. The human brain has different reaction times to different sensory inputs, e.g., tactile (1ms), visual(10ms), audio(100ms).  These streams have different latency requirements. Moreover, even with ultra-low latency, strict synchronization among the streams needs to be on time scales significantly shorter than latency. For example, in scenarios when the visual information needs to be synchronized with tactile feedback, the tolerable latency for video might be lower than in other scenarios without tactile feedback involved.
3) In some use cases of tactile internet, location awareness is necessary to accomplish high precision control, which requires high accuracy positioning. 
4) The work in VIAPA focuses on multimedia applications including audio-visual data production and images. However, Tactile internet will benefit VR by “shared haptic virtual environments”, where multiple users are physically coupled via one single VR simulation to perform tasks which require fine-motor skills. Haptic feedback is a prerequisite for high-fidelity interaction, allowing users to perceive the objects in the VR not only audio-visually but also via the sense of touch.
4
Objective

The objective of this study item is to investigate new use cases and service requirements for 5G network to support tactile internet, including: 
· Study use cases for tactile internet to achieve immersive real time experience with the integration of  two types of  haptic feedback. One type is the feeling when touching a surface (e.g., pressure, texture, vibration, temperature), and the other type is kinesthetic,  which is forces (e.g. gravity, pull) that act on muscles and joints in an actuator such as an arm, contributing to a sense of position awareness.
· Study KPI requirements for tactile internet, including:
· Service flow synchronization and QoS differentiation in parallel transmission of video, audio, haptic feedback associated with the same tactile application,
· Clock synchronization. 
· High accuracy positioning.
· Network reliability and availability, etc..

· Study the service requirements for 
· service continuity, security and privacy. 
· 
· Gap analysis between potential new requirements and existing requirements and functionalities supported by 3GPP.
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Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Rapporteur

	Internal TR
	22.xxx
	Study on supporting tactile internet in 5GS
	TSG#90(Dec. 2020)
	TSG#91(Mar. 2021)
	


	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks
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Work item Rapporteur(s)
Wang, Shuo, China Mobile, wangshuoyjy@chinamobile.com
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Work item leadership

SA1 
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Aspects that involve other WGs
9
Supporting Individual Members
	Supporting IM name

	China Mobile

	Huawei

	Spreadtrum Communications

	Futurewei

	ZTE

	Tencent

	VIVO

	OPPO

	CATT

	China Telecom

	China Unicom

	CATR

	Interdigital

	Verizon UK Ltd.

	

	

	

	

	


