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1
Decision/action requested

This contribution is proposed to be approved.
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3
Rationale

The document gives definition of Remote control. In SA5#148e we have discussed it and made some updates according to the technical comments. 
The SA1 specifications TS 22.261[1] (Service, performance and operational requirements for the 5G system) and 22.104 (Communication Service requirements for enabling cyber-physical control applications in vertical domains and requirements for auxiliary applications) have defined concept and requirements for remote control. 
In TS22.261 Clause 7.2 Low latency and high reliability, listed the scenarios and services which require low latency and high reliability:
-
Remote control – Remote control is characterised by a UE being operated remotely by a human or a computer. For example, Remote Driving enables a remote driver or a V2X application to operate a remote vehicle with no driver or a remote vehicle located in a dangerous environment.
For description of use case in Annex D Critical-communication use cases:

D.3.1
Remote control

Some of the interactions within a plant are conducted by automated control applications similar to those described in clause D.2. Here too, sensor output is requested in a cyclic fashion, and actuator commands are sent via the communication network between a controller and the actuator. Furthermore, there is an emerging need for the control of the plant by personnel on location. Typically, monitoring and managing of distributed control systems takes place in a dedicated control room. 

Staff deployment to the plant itself occurs, for instance, during construction and commissioning of a plant and in the start-up phase of the processes. In this scenario, the locally deployed staff taps into the same real-time data as provided to the control room. These remote applications require high data rates (~ 100 Mbit/s) since the staff on location needs to view inaccessible locations with high definition (e.g. emergency valves) and since their colleagues in the control room benefit from high-definition footage from body cameras (HD or even 4K). 

For both kinds of applications, a very high communication service availability is needed (99,9999%). Typically, only a few control loops are fully automated and only handful of control personnel is deployed on location, so that the connection density is rather modest (~ 1000 km-2).

In TS22.104 [3] in table 5.2-1 there are already detailed performance requirements of the periodic deterministic communication services
	99.999 9 % to 99.999 999 %
	~ 1 year
	< transfer interval
	–
	40 to 250


	< 12 ms (note 7)
	12 ms
	< 8 km/h (linear movement)
	TBD
	typically 40 m x 60 m; maximum 200 m x 300 m
	Mobile control panels -remote control of e.g. mobile cranes, mobile pumps, fixed portal cranes (A.2.4.1); (note 9)


From the above discussion, there are already definition of remote control, the description of UC, the requirement of remote control. 
4
Detailed proposal

It is proposed to apply the following changes as below in TR 28.863 [1].
	Start of the first change


3
Definitions of terms, symbols and abbreviations
3.1
Terms
For the purposes of the present document, the terms 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].


Remote control
Remote control is characterised by an actuator being controlled remotely by a controller via a communication network. It refers to the scenario of a control system where the interactions (for example within a plant) are conducted by automated control applications where sensor output is requested in a cyclic fashion, and actuator commands are sent via a communication network between a controller and the actuator.
3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

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

KQI
Key Quality Indicators 

	End of the first change


	Start of the second change


4.4
Issue # 4: KQIs for Remote Control
4.4.1
Description


Remote control is characterised by an actuator being controlled remotely by a controller via a communication network. It refers to the scenario of a control system where the interactions (for example within a plant) are conducted by automated control applications where sensor output is requested in a cyclic fashion, and actuator commands are sent via a communication network between a controller and the actuator.
In remote control scenario, real-time interactions are involved. URLLC is used in 5G SA (Stand-alone) networking to meet ultra-low latency requirements. Real-time interactive services are mainly small-packet transmission services, which do not require network bandwidth but require ultra-low latency. For industrial-grade URLLC services, unqualified delay may cause service failures instead of performance problems. Therefore, it is important to analyze the delay and the delay fulfillment boundary. For example, if the SLA requirement is 10 ms, the evaluation focuses on ensuring that most measurements are within the 10 ms boundary, or the proportion that exceed the delay boundary is as low as possible.

Furthermore, the packet loss is also an important factor to be considered in remote control. As URLLC refers to “ultra-reliability” and reliability can be also represented via packet loss. If the packet loss rate is too high, the control instruction fails. Therefore, the packet loss rate and the threshold of the packet loss rate need to be considered when defining the quality indicator for the service.
	End of the second change


