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Abstract: This document proposes updates to TS 22.xxx on SMARTER for services requiring a low latency or a high reliability.

Summary
The performance requirements in TR 22.862 are mostly about low or very low latency and high or very high reliablility. In some cases the coverege and availability are expected to be very high, practically 100 %, because there is little room for failure when controlling an industrial process or an object which moves, e.g., in the sky.

The highest-speed control processes rely on measurement data and require only low or moderate data rates. This applies to both industrial environment and tactile internet. If the control process relies on a video-feed, considerably higher data rates must be supported, up to those required by high-quality video.

For audio-based or video-based control the latency requirements can be relaxed because the delays from human interpretation or computer analysis of the audio or video signals are longer than those in high-speed control. The only added requirement on 3GPP system is on the coding delay and frame rate; current audio and video codecs have delays that are too long for some applications, e.g., VR and AR.
The performance requirements are best captured in a table, to show the differences between different services, following the categorisation in TR 22.862.

Proposal

Do the proposed changes.

-------------------- PROPOSED CHANGES ---------------------
------------------------- 1ST CHANGE ----------------------------

7
Performance requirements


· 
· 
· 

7.x
Latency and reliability

Several services require a very low latency and a very high reliability of the 3GPP system. The overall service latency depends on the delay on the radio interface, transmission within the 3GPP system, transmission to the server, and data processing. Some of these factors depend directly on the 3GPP system, whereas for others the impact can be reduced by suitable APIs and interconnections. The services and their performance requirements can be found in table 7.x-1. Latency in the table refers to the end-to-end latency on the radio layer.
The following categorisation has been used for the services
-
Extreme industrial control - Extreme industrial control is characterised by very high requirements on the communications system regarding latency, reliability, and availability. They are usually deployed in geographically limited areas, access to them may be limited to authorised users, and they may be isolated from networks or network resources used by regular cellular customers.
-
Conventional indrustrial control - Conventional industrial control is characterised by high requirements on the communications system regarding latency, reliability, and availability. They are usually deployed in geographically limited areas but also in wider areas (e.g., city- or country-wide networks), access to them may be limited to authorised users, and they may be isolated from networks or network resources used by regular cellular customers.
-
Industrial automation - Industrial automation is characterised by high requirements on the communications system regarding reliability and availability. They can be are usually deployed in geographically limited areas, access to them may be limited to authorised users, and they may be isolated from networks or network resources used by regular cellular customers.
-
Human interaction (tactile) - Human interaction is characterised by a human being interacting with the environment or people, or controlling a device, and relying on tactile feedback.
-
Human interaction (audiovisual) - Human interaction is characterised by a human being interacting with the environment or people, or controlling a device, and relying on audiovisual feedback.
-
Remote control - Remote control is characterised by a device being operated remotely, either by a human or a computer.
In addition to the performance requirements, some additional requirements apply to these services. All of these services depend on high reliability. Prioritisation of traffic and dedicated networks or network slices are possible solutions to meet the performance requirements. The following requirements apply
The 3GPP system shall support the prioritisation of critical traffic over other traffic in the same network.

The 3GPP system shall support the isolation of critical traffic from other traffic in the same network.
For some deployments it may be useful to apply alternative security and access control measures. In those cases the following requirements apply
[TBD] The 3GPP system shall support industrial factory deployment where network access security is provided and managed by the factory owner with its ID management, authentication, confidentiality and integrity.

[TBD] The 3GPP system shall support an authentication process that can handle alternative authentication methods with different types of credentials to allow for different deployment scenarios such as industrial factory automation.

Table 7.x-1 Performance requirements for low-latency and high-reliability services.
	Service
	Latency
	Reliability
	Bit rate
	Payload
	Traffic density
	Connection density
	Coverage
	

	Extreme industrial control
	0,25 ms
	99,999 999 9 % (NOTE 1)
	Low
	Small
	Low
	High
	100 %
	NOTE 2

NOTE 3
NOTE 4
NOTE 5
NOTE 6
NOTE 7

	Conventional indrustrial control
	1-8 ms
	99,999 %
	From low to 10 Mbps

	Small to big
	Low to high
	High
	100 %
	NOTE 3

NOTE 4
NOTE 6

NOTE 7
NOTE 8
NOTE 9

	Industrial automation
	25 ms
	99,999 %
	Low
	Small
	Low
	Moderate
	100 %
	NOTE 3

NOTE 4
NOTE 6
NOTE 7
NOTE 9

	Human interaction (tactile)
	0,5 ms
	High (TBD)
	Low
	Small
	Low
	Low
	100 %
	NOTE 6

NOTE 7

	Human interaction (audiovisual)
	10 ms
	High (TBD)
	250 Mbps
	Big
	Low
	Low
	
	NOTE 6

NOTE 7

NOTE 9
NOTE 10

	Remote control
	5 ms
	High (TBD)
	From low to 10 Mbps
	Small to big
	Low
	Low
	100 %
	NOTE 6

NOTE 7

NOTE 8

NOTE 10


	NOTE 1: The reliability is for the application layer, not the radio layer.
NOTE 2: This service has very demanding latency and reliability requirements. It may be beyond the capabilities of the 3GPP system.
NOTE 3: The deployment may serve users only in a small area, possibly indoors.
NOTE 4: The network access may rely on 3rd party identities, credentials, and authentication, and confidentiality and integrity protection may be managed by the 3rd party.
NOTE 5: The distances between devices, and devices and base stations are expected to be short, e.g., 10-20 m.
NOTE 6: The low very latencies may require the services to be hosted locally (e.g., close to the RAN edge).
NOTE 7: The meet the very high performance requirements, it may be necessary to prioritise the critical traffic over other traffic in the network, or isolate it from other traffic in the network.
NOTE 8: Control applications relying on a video-feed require higher data rates than those delivering measurement results.
NOTE 9: The communication setup delay must be short for devices which are not always connected.
NOTE 10: Audiovisual interaction requires very low-delay audio and video coding.


-------------------- END OF CHANGES ---------------------
