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Abstract: This pCR proposed to update the KPI table of remote control robot use case based on the same format.


* * * First Change * * * *
[bookmark: _Toc66350866]5.2	Remote control robot
5.2.1	Description
Human can use Remote control robot to operate some actions which they are not able to be on the spot. With real-time and synchronous visual, audio and haptic feedback, remote robot operator will perform reactions suitable for the situation, and remote control robot can follow operator’s action to do the exact work. This can be used in many different scenarios. It can be applied to remote care for elderly, remote detonation, remote operation, remote maintenance of facility, remote firefighting, etc. 
5.2.2	Pre-conditions
Alice is the operator of a remote robot for maintaining underground pipe. She has a sticker which has the same Dof and structure with the maintain tool on the remote robot. Both Alice and robot is connected to a 5G network with the ability to transfer video, audio and haptic information. 
5.2.3	Service Flows
1. Remote robot is at the spot of a damaged underground pipe, using integrated camera and sensor to send back video, audio and haptic information;
2. Alice hold the control stick and can receive the haptic information, and receive the video, audio information synchronous on the screen and from the sound.
3. After analysing these information, Alice perform the next move on the operator sticker.
4. The haptic information including force and Dof transfer to remote robot, and the robot performs the same action.
5.2.4	Post-conditions
Alice can remotely control the robot to finish the maintaining work.
5.2.5	Existing features partly or fully covering the use case functionality
In TS 22.263, there are requirements for supporting video, imaging and audio for professional applications.
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.



	Use Cases
	Characteristic parameter (KPI)
	Influence quantity
	Remarks

	
	Max allowed end-to-end latency
	Service bit rate: user-experienced data rate
	Reliability
	Message size (byte)
	# of UEs

	UE Speed
	Service Area
	

	Remote control robot

	[1-20ms] 
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	[99.99%] 
	2-8/DoF
	-
	high-dynamic
	TBD
	Haptic feedback

	
	[20-100ms]
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	[99.99%]
	2-8/DoF
	-
	Stationary or Pedestrian
	TBD
	Haptic feedback

	
	5 ms

	1-100 Mbit/s
	[99.9%]
	[1-10]
	-
	Stationary or Pedestrian
	TBD
	Video

	
	5 ms
	5-512 kbit/s
	[99.9%]
	[50-100]
	-
	Stationary or Pedestrian
	TBD
	Audio

	
	5 ms
	< 1Mbit/s
	[99.999%] 
	-
	-
	Stationary or Pedestrian
	TBD
	Sensing information 


	
	Editor note: Coordination of different modalities need FFS.




[PR 5.2.6-2] The 5G system shall support a mechanism to allow an authorized 3rd party to provide QoS policy for flows of multiple UEs associated with an application. The policy may contain e.g. the expected 5GS handling and the associated triggering event.

* * * 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.



	Use Cases
	Characteristic parameter (KPI)
	Influence quantity
	Remarks
(NOTE 1)

	
	Max allowed end-to-end latency
(NOTE 2)
	Service bit rate: user-experienced data rate
	Reliability
	Message size (byte)
	# of UEs

	UE Speed
	Service Area
	

	Skillset sharing low- dynamic robotics
(including teleoperation) Controller to controlee 
	[5-10ms]
	0.8 - 200 kbit/s (with compression)

	[99,999%]

	n DoFs: (2n)-(8n) 
(n=1,3,6)
	-
	Stationary or Pedestrian
	TBD
	Haptic 
(position, velocity)

	Skillset sharing low- dynamic robotics
(including teleoperation)
Controlee to controller
	[5-10ms]
	0.8 - 200 kbit/s (with compression)

	[99,999%]

	n DoFs: (2n)-(8n) 
(n=1,10,100)
	-
	Stationary or Pedestrian
	TBD
	Haptic feedback

	
	10ms
	1-100 Mbit/s
	[99,999%]

	1500
	-
	Stationary or Pedestrian
	TBD
	Video

	
	 10ms
	5-512 kbit/s
	[99,9%]
	50
	-
	Stationary or Pedestrian
	TBD
	Audio

	Highly dynamic/ mobile robotics
Controller to controlee 
	[1-5ms]
	16 kbit/s -2 Mbit/s
(without haptic compression encoding);

0.8 - 200 kbit/s 
(with haptic compression encoding)
	[99,999%] (with compression)
[99,9%] (w/o compression)
	n DoFs: (2n)-(8n) 
(n=1,3,6)
	-
	high-dynamic
	TBD
	Haptic 
(position, velocity)

	Highly dynamic/ mobile robotics
Controlee to controller
	[1-5ms]
	0.8 - 200 kbit/s 

	[99,999%] (with compression)
[99,9%] (w/o compression)
	n DoFs: (2n)-(8n) 
(n=1,10,100)
	-
	high-dynamic
	TBD
	Haptic feedback

	
	[1-10ms]
	1-10 Mbit/s
	[99,999%]
	[2-4]
	-
	high-dynamic
	TBD
	Video

	
	[1-10ms]
	100-500 kbit/s
	[99,9%]
	100
	-
	high-dynamic
	TBD
	Audio

	
	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). 
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