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Abstract: This document discusses the open issues related to KPI table format in the TACMM TR, and proposes the way forward.
The issue was raised in the last SA1 meeting with regards to KPI tables used in the TR. The existing KPI requirements for AR/VR are captured in TS 22.261 clause 7.6.1 “AR/VR” table 7.6.1-1:


Moreover the KPIs are well defined in TS 22.261:
[image: image1.png]end-to-end latency: the time that it takes to transfer a given piece of information from a source to a destination,
measured at the communication interface, from the moment it is transmitted by the source to the moment it is
successfully received at the destination.




[image: image2.png]user experienced data rate: the minimum data rate required to achieve a sufficient quality experience, with the
exception of scenario for broadcast like services where the given value is the maximum that is needed.




[image: image3.png]reliability: in the context of network layer packet transmissions, percentage value of the amount of sent network layer
packes successfully delivered to a given system entity within the time constraint required by the targeted service,
divided by the total number of sent network layer packets.




[image: image4.png]service area: geographic region where a 3GPP communication service is accessible.
NOTE 6: The service area can be indoors

NOTE 7: For some deployments, e.g. in process indusiry, the vertical dimension of the service area can be
considerable.




Considering the similarity / close relationship between the multi-modal applications and AR/VR applications, it is therefore proposed

Proposal: to adopt the KPI table format in TS 22.261 clause 7.6.1 “AR/VR” (i.e. table 7.6.1-1) as a baseline for the KPI requirements in TR 22.847.
Please also find below an example based on TR 22.847 clause 5.1 table 5.1.6.1-1.
Example
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
	< 1Mbit/s

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

	
	Audio
	
	[99.9]
	<10 for one audio frame
	5-512 kbit/s

	
	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.


 
	Use Cases
	Characteristic parameter (KPI)
	Influence quantity
	Remarks

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


	UE Speed
	Service Area
	

	Immersive multi-modal VR (UL: device ( application sever)
	5 ms
(note 2)
	16 kbit/s -2 Mbit/s

(without haptic compression encoding);
0.8 - 200 kbit/s 
(with haptic compression encoding)
	[99.9%] (without haptic compression encoding)
[99.999%] (with haptic compression encoding)
	-
	Stationary or Pedestrian
	Countrywide
	Haptic feedback

	
	5 ms
	< 1Mbit/s
	[99.99%]
	-
	Stationary or Pedestrian
	Countrywide
	Sensing information e.g. user poisoning and view

	Immersive multi-modal VR (DL: application sever ( device)
	10 ms

(note1)
	1-100 Mbit/s
	[99.9%]
	-
	Stationary or Pedestrian
	Countrywide
	Video

	
	10 ms
	5-512 kbit/s
	[99.9%]
	-
	Stationary or Pedestrian
	Countrywide
	Audio

	
	5 ms

(note 2)
	16 kbit/s -2 Mbit/s

(without haptic compression encoding);
0.8 - 200 kbit/s 
(with haptic compression encoding)
	[99.9%] (without haptic compression encoding)
[99.999%] (with haptic compression encoding)
	-
	Stationary or Pedestrian
	Countrywide
	Haptic feedback


	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.


