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Abstract: This document proposes to update to the scope and requirements in TR 22.847.
Discussion
In this document,  two sets of changes are proposed to the TR 22.847, “Scope” text change and KPI changes.

1. “Scope” change: It is unclear if coordination of parallel transmissions is required for TACMM, therefore, we propose to remove the word “coordinated” from the scope text. 

2. KPI change: It is also unclear, the reasons/sources of the reliability requirements presented in the KPI tables in Section 5.1.6.1, PR 5.2.6-1, 5.3.6-1 and 5.4.6-1 so we propose keeping those KPIs in square brackets pending further justification.
================ First change ===================
1
Scope

This present document provides stage 1 use cases and potential 5G requirements on supporting tactile and multi-modality communication services. In the context of the present document, the aspects addressed include:

-
Identify Use case and potential requirements for immersive real time experience involving tactile and multi-modality user interactions, which includes parallel transmission of multiple modality representations associated with the same application, network reliability and availability, charging, security and privacy, and KPIs for specific use cases. 

================ Next change ===================
5.1.6.1
KPIs for Immersive Multi-modal Virtual Reality application 

The 5G System shall provide the network connection to address the KPIs for Immersive Multi-modal Virtual Reality application.

	Traffic direction
	Traffic types
	Packet Size


	Reliability (%)
	Latency (ms)
	Average data rate

	Device ( Application Server

	Haptic feedback


	1 DoF: 2-8 B

3 DoFs: 6-24 B

6 DoFs: 12-48 B

More DoFs may supported by the haptic device
	[99.9] (without haptic compression encoding)

[99.999] (with haptic compression encoding)
	<5 for one packet [Note 2]
	1k-4k packets/s (without haptic compression encoding);

100-500 packets/s, (with haptic compression encoding)



	
	Sensing information i.e. User poisoning and view
	
	[99.99]
	<5
	< 1Mbps

	Application Server ( Device
	Video
	
	[99.9]
	<10 [Note 1] for one video frame
	1-100 Mbps

	
	Audio
	
	[99.9]
	<10 for one audio frame
	5-512 kbps

	
	Haptic feedback

	1 DoF: 2-8 B

3 DoFs: 6-24 B

6 DoFs: 12-48 B
	[99.9] (without haptic compression encoding)

[99.999] (with haptic compression encoding)
	<5 for one packet [Note 2]
	1k-4k packets/s (without haptic compression encoding);

100-500 packets/s, (with haptic compression encoding)



	NOTE 1:
Motion-to-photon delay (the time difference between the user’s motion and corresponding change of the video image on display) should be less than 20ms, the communication latency for transfer the packets of one audio-visual media is less than 10ms, e.g. the packets corresponding to one video/audio frame are transferred to the devices within 10ms.

NOTE 2:   Refer to IEEE 1918.1 [3] , as for haptic feedback, the latency should be less than 25ms for accurately completing haptic operations. As rendering and hardware introduce some delay, the communication delay for haptic modality should be reasonably less than 5ms, i.e. the packets related to one haptic feedback are transferred to the devices within 10ms.


================ Next change ===================
5.2.6
Potential New Requirements needed to support the use case

[PR 5.2.6-1] 5G system shall be able to support tactile and multi-modality communication service with following KPIs.

	
	modality
	reliability
	latency
	Packet size
	rate
	

	Remote control robot
	Haptic
	[99.99%]
	0.5-2ms(high-dynamic)

10ms(dynamic)

100ms(static)
	2-8b/DoF
	
	

	
	Video
	[99.999%]
	5ms
	1-10KB
	0,1 to 1Gbit/s supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120 frames per second content.[4]
	

	
	Audio
	[99.99%]
	5ms
	50-100B
	
	

	
	Sensor 
	[99.999%]
	
	
	
	

	Editor note: Coordination of different modalities need FFS.


================ Next change ===================
5.3.6
Potential New Requirements needed to support the use case


 [PR 5.3.6-1] 5G system shall be able to support tactile and multi-modality communication service with following KPIs.

	
	modality
	reliability
	latency
	Packet size
	rate

	immersive VR games
	Haptic
	[99.99%]
	10-20ms(motion-to-photon latency)[7]
	2-8b/DoF
	

	
	Video
	[99.999%]
	
	1-10KB
	0,1 to 1Gbit/s supporting visual content (e.g. VR based or high definition video) with 4K, 8K resolution and up to120 frames per second content.[6]

	
	Audio
	[99.99%]
	5ms
	50-100B
	

	Editor note1: Coordination of different modalities need FFS.

Editor note2: definition for motion-to-photon latency and calculation need FFS.


================ Next change ===================
5.4.6
Potential New Requirements needed to support the use case

[PR 5.4.6-1] 5G system shall be able to support real-time multimodality communication for interactive haptic control and feedback with KPIs as summarized in Table 5.4.6-1.
Table 5.4.6-1: Multi-modality communication service performance requirements.
	
	Traffic direction
	Traffic types
(note 1)
	Packet Size


	Reliability (%)
	Latency (ms)
(note 2)
	Average data rate

	Skillset sharing low- dynamic robotics

(including teleoperation)
	Controller to controlee 
	Haptic 
(position, velocity)
	n DoFs: (2n)-(8n) B

(n=1,3,6)
	[99,999]

	< [5-10]
	100-500 packets/s

(note 3)

	
	Controlee to controller
	Haptic feedback


	n DoFs: (2n)-(8n) B

(n=1,10,100)
	[99,999] 


	< [5-10]
	100-500 packets/s
(note 3)

	
	
	Video
	1.5 kB
	[99,999]
	< 10
	1-100 Mbit/s

	
	
	Audio
	50 B
	[99,9]
	< 10
	5-512 kbit/s

	Highly dynamic/ mobile robotics
	Controller to controlee 
	Haptic 
(position, velocity)
	n DoFs: (2n)-(8n) B

(n=1,3,6)
	[99,999] (with compression)

[99,9] (w/o compression)
	< [1-5] 
	100-500 packets/s (with compression)

100-2000 packets/s (without compression)

	
	Controlee to controller
	Haptic feedback


	n DoFs: (2n)-(8n) B

(n=1,10,100)
	[99,999] (with compression)

[99,9] (w/o compression)
	< [1-5]
	100-500 packets/s



	
	
	Video
	2-4 kB
	[99,999]
	< 1-10
	1-10 Mbit/s

	
	
	Audio
	100 B
	[99,9]
	< 1-10
	100-500 kbit/s

	NOTE 1: Haptic feedback is typically haptic signal, such as force level, torque level, vibration and texture. 

NOTE 2: The latency requirements are expected to be satisfied even when multimodal communication for skillset sharing is via indirect communication (i.e., relayed by another intermediate node). 

NOTE 3: Compression is assumed.


