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Abstract: This document proposes updates to TS 22.261 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 reliability. In some cases the coverage and availability are expected to be very high, practically 100 % in the service area, 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 interaction. 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, i.e., audio-visual 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. The only major departure from TR 22.862 is in extreme industrial control whose KPIs require a very specific and highly optimised network. It does not seem feasible to design such a 3GPP system and RATs that would be capable of meeting those requirements. Therefore, those requirements have not been included in this proposal.

Proposal

Add the proposed text, based on TR 22.862.

-------------------- PROPOSED CHANGES ---------------------

------------------------- 1ST CHANGE ----------------------------

3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

Editor's Note: The definitions of active communication and service continuity propose changes to 21.905 and need to be propagated once agreed in SA1. To add to 21.905 we need to consider another note for service continuity, e.g., 

NOTE x: 
Examples of access changes include the following. From pre-5G: CS/PS domain change. From 5G: switching between a direct 3GPP connection and an indirect 3GPP connection.
Editor's Note: Terminology throughout the document needs to be aligned with existing terminology for direct connection/communication, indirect connection/communication and relay.

Active communication: a UE is in active communication when it has one or more connections established. A UE may have any combination of PS connections (e.g., PDP contexts, active PDN connections).

Availability (%): Percentage value of the amount of time the 3GPP system is delivering services divided by the amount of time it is expected to deliver services in a specific area.
Latency (ms): The time it takes to transfer a given piece of information from a source to a destination, measured at the application level, from the moment it is transmitted by the source to the moment it is received at the destination. This is also known as one-way latency.
Network slice: A set of network functions and corresponding resources necessary to provide the required telecommunication services and network capabilities.

Reliability (%): The amount of sent network layer packets successfully delivered to a given node within the time constraint required by the targeted service, divided by the total number of sent network layer packets.

Satellite access: Direct connectivity between the user terminal and the satellite.
Service Continuity: The uninterrupted user experience of a service that is using an active communication when a UE undergoes an access change without, as far as possible, the user noticing the change. 

NOTE 1: 
In particular Service Continuity encompasses the possibility that after a change the user experience is maintained by a different telecommunication service (e.g. tele- or bearer service) than before the change.
NOTE 2: 
Examples of access changes include the following. From pre-5G: CS/PS domain change. From 5G: switching between a direct 3GPP connection and an indirect 3GPP connection.
Tactile internet: System where a human controls physical or real objects by tactile input, and receives tactile, audio, or visual feedback of his actions. The feedback has to arrive fast enough to give the impression of zero-latency control.

Wireless Backhaul: provides interconnection link between network nodes and/or transport network using 3GPP radio access technology. 

------------------------- 2ND CHANGE ----------------------------

7
Performance requirements

7.x
Low latency and high reliability

7.x.1
Overview
Several service scenarios demand very low latency and very high reliability. The overall service latency depends on the delay on the radio interface, transmission within the 3GPP system, transmission to a server which may be outside the 3GPP system, and data processing. Some of these factors depend directly on the 3GPP system itself, whereas for others the impact can be reduced by suitable interconnections from the 3GPP system to services or servers outside of the 3GPP system, for example, to allow local hosting of the services. 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.
7.x.2
Services and KPIs
Services requiring low latency and high reliability can be categorized in the following groups
-
Industrial control - Conventional industrial control is characterised by high requirements on the communications system regarding latency, reliability, and availability. Systems supporting industrial control are usually deployed in geographically limited areas but may also be deployed 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 other cellular customers.
-
Industrial automation - Industrial automation is characterised by high requirements on the communications system regarding reliability and availability. Systems supporting industrial automation 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 other cellular customers.
-
Tactile interaction - Tactile interaction is characterised by a human being interacting with the environment or people, or controlling a device, and relying on tactile feedback.
-
Audio-visual interaction - Audio-visual interaction is characterised by a human being interacting with the environment or people, or controlling a device, and relying on audio-visual feedback.
-
Remote control - Remote control is characterised by a device being operated remotely, either by a human or a computer.
Table 7.x-1 Performance requirements for low-latency and high-reliability services.
	Service
	Latency
	Reliability
	Bit rate
	Payload
	Traffic density
	Connection density
	Coverage
NOTE 1
	Comments

	Industrial control
	1 ms
	99,999 %
	10 Mbps
	Moderate
	Moderate
	High
	Very high
	NOTE 2

	Industrial automation
	10 ms
	99,999 %
	Low
	Small
	Moderate
	Moderate
	High
	

	Tactile interaction
	0,5 ms
	99,999 %
	Low
	Small
	Low
	Low
	Very high
	NOTE 2

	Audio-visual interaction
	10 ms
	99,9 %
	250 Mbps
	Big
	Low
	Low
	High
	NOTE 3

	Remote control
	5 ms
	99,999 %
	From low to 10 Mbps
	Small to big
	Low
	Low
	Very high
	

	NOTE 1: The coverage requirement applies to the service area, e.g., inside a factory.
NOTE 2: Traffic prioritization and hosting services close to the end-user may be helpful in reaching the lowest latency values.
NOTE 3: Audio-visual interaction requires very low-delay audio and video coding, and high video frame rates (e.g., 120 fps).
NOTE 4: All the values in this table are targeted values and not strict requirements.


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