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Abstract: There are some editorial issues in TR 22.847 v0.2.0, e.g. duplicated reference TS 22.263, missing references, incomplete figure numbering etc. It is proposed to fix those editorial issues.
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4.2 Multi-modality Interactions System
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Figure 4.X2-1. Multi-modality Interactions System

As shown in figure 4.2-1, Multi-modality outputs are generated based on the inputs from multiple sources. In the multi-modality interaction system, modality is a type or representation of information in a specific interaction system. Multi-modality interaction is the process during which information of multiple modalities are exchanged. Modality types consists of motion, sentiment, gesture, etc. Modality representations consists of video, audio, tactition (vibrations or other movements which provide haptic or tactile feelings to a person), etc.

5.1.6	Potential New Requirements needed to support the use case
[bookmark: _Toc45387830]5.1.6.1	KPIs for Immersive Multi-modal Virtual Reality application 
[PR 5.1.6-1] The 5G System shall provide the network connection to address the KPIs for Immersive Multi-modal Virtual Reality application, see Table 5.1.6.1-1.
Table 5.1.6.1-1 – Potential key performance requirements for Immersive Multi-modality 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.




5.3.5	Existing features partly or fully covering the use case functionality
In TS 22.261 [6], there are performance requirements for supporting VR services. [5]

5.4.4	Post-conditions
The total time that S1 and S2 should spend is much greater than the total time that C1 and C2 should spend.
The total energy consumption (e.g., to accelerate from a low speed level to X) for S1 and S2 is greater than that for C1 and C2.
Fig. 5.4.4-1 provides a simplified explanation on the behaviours of speed changes for examples without (left section) and with (right section) real-time multimodal communication for interactive haptic control and feedback (skillset sharing).

[image: ]
Fig. 5.4.54-1. Simplified examples on the stochastic behaviours of the speed change (and the minimum margin to set between robots (or vehicle-styled robots)) without (left section) and with (right section) real-time multimodal communication for interactive haptic control and feedback (skillset sharing). The road is assumed to be in general unstructured setting, e.g., no lane separator or marks.
5.4.5	Existing features partly or fully covering the use case functionality
V2X performance requirements found in TS 22.185, TS 22.186. (e)CAV requirements in TS 22.104. VIAPA requirements in TS 22.163263 [4].

5.5.2	Pre-conditions
Multi-modal UEs, with sensor, haptic and audio/visual capabilities, are interconnected, through the 5G Network provided by the MNO, both locally, or remotly over the MNO 5G Network.
The MNO provides service data flows for multimodal information delivered over one common session to different UEs. E.g., a single user may receive haptic information be sent to her/his haptic glove and belt and audio to be sent to her/his headset to help navigate the worker through the exclusion zone.
[image: ]
Figure 5.x5.2-1. Example of a personal exclusion zone
5.5.5	Existing features partly or fully covering the use case functionality
In 3GPP TS 22.263 [54], there are requirements for supporting video, imaging, and audio for professional applications.
In 3GPP TS 22.261 [6] there are requirements to support the following:
 Clause 6.3 Multiple Access Technologies
“Based on operator policy, the 5G system shall be able to provide simultaneous data transmission via different access technologies (e.g. NR, E-UTRA, non-3GPP), to access one or more 3GPP services”
“The 5G system shall support a set of identities for a single user in order to provide a consistent set of policies and a single set of services across 3GPP and non-3GPP access type”
Clause 6.26.2.5 Traffic Types
“The 5G system shall support traffic scenarios typically found in a home setting (from sensors to video streaming, relatively low amount of UEs per group, many devices are used only occasionally) for 5G LAN-type service”
5.5.6	Potential New Requirements needed to support the use case
[PR. 5.5.6-1] The 5G network shall be able to provide a mechanism to route specific traffic types from multimodal applications over a single session for a user using two or more UEs with different multimodal capabilities .See key performance requirements in Table 5.x5.6-1. Haptic (DL) information is communicated only from Remote Site to Local Site.
[bookmark: _Ref72158294]Table 5.x5.6-1: Potential Key performance requirements for a personal exclusion zone in dangerous remote environments.

	Traffic Direction
	Traffic Type
	Packet Size
	Reliability (%)
	Latency (ms)
	Average Data rate

	UL/DL
	Video
	1.5 kB
	[99.999]
	<400 [11]
	1-100 Mbps

	UL/DL
	Audio
	50 B
	[99.9]
	<150 [11]
	5-512 kbps

	UL/DL
	VR
	MTU
	[99.9]
	<300 
	600 Mbps

	DL
	Haptic
	Tactile sigs.
1 DoF: 2-8 B
10 DoFs: 20-80 B
100 DoFs: 200-800 B
	[99.999]
	0-50 [11] [12]
	1-4k pkts/s 
(w/o compression)
100-500 pkts/s,
(w/ compression.)



Editor’s Note:	KPIs for personal exclusion zone in dangerous remote environments may need further discussion and verification.
Editor’s Note:	The use case must be reviewed to consider aspects on time synchronization.
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