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1.	Introduction
SA1 has studied service and feature requirements for Automation in Vertical Domains [1].  According to SA1’s technical report, communication in the Automation can be characterized by two main attributes: periodicity and determinism. In terms of periodicity, periodical transmission means a transmission occurs every interval until a stop command is provided, whereas a-periodical transmission means a transmission triggered instantaneously by an event. Another attribute is the determinism which refers to whether the delay between transmission of a message and receipt of the message at the destination address is stable. Usually, communication is called deterministic if it is bounded by a given threshold for the latency/transmission time.
We think that there is a need to check if these new services can be achieved by the conventional scheduling schemes (e.g., SPS and Dynamic & Dedicated Assignment). In this document, we are discussing attributes of each automation service and scheduling scheme to be applied.

2.	Discussion
TR 22.804 has addressed several use cases for the Automation in Vertical Domains, and characteristics for each service of the use cases. Based on the characteristics, three communication manners can be categorized: periodic & deterministic communication, a-periodic & deterministic communication and non-deterministic communication.

	Communication manner
	Use case
	Service
	Characteristics

	
	
	
	E2E latency
	Transfer Interval
	# of devices

	Periodic & Deterministic
	Rail-bound mass transit
	Control of automated train
	< transfer interval
	100 ms
	2 per train unit

	
	Factories of the future
	Motion control
	< transfer interval
	≤ 8 ms
	≤ 100

	A-periodic & Deterministic
	Rail-bound mass transit
	CCTV communication service
	< 500 ms
	
	2 per train unit

	
	Factories of the future
	Augmented reality
	< 10 ms
	
	at least 3 devices in the same cell

	
	Electric-power distribution
	Distributed voltage control
	5 ~ 10 ms
	
	≤ 100.000

	
	Building automation
	Fire detection
	10 ms
	
	

	Non- deterministic
	Factories of the future
	Process monitoring, environmental monitoring, material inventory monitoring
	
	50 ms ~  seconds
	≤ 10000/km2

	
	
	Massive wireless sensor networks
	≤ 10 ms
	
	

	
	
	Motion control – seamless integration with Industrial Ethernet
	
	
	

	
	Building automation
	Environmental monitoring
	
	
	

	
	
	Feedback control
	10 ms
	
	



The periodic & deterministic communication should be done in a cyclic and deterministic manner. In this communication, the conventional scheme such as SPS can be reused because traffic should be sent at the transfer interval.
For a-periodic & deterministic communication, it would be better to apply a dynamic resource assignment scheme because traffic is not generated periodically. Similar to the a-periodic & deterministic communication, the dynamic resource assignment scheme can also be applied to the non-deterministic communication even though transfer interval can be predicted. But, resource for the traffic transmission may NOT need to be dedicated to only one device because an identical message can be sent to several devices by an event. For example, each control unit for the distributed voltage control, the environmental monitoring and the building feedback control can request measurements to one or more sensors. Also, the control units can send an instruction to actuators based on the measurements received from sensors. The second example is a fire detection that a controller sends commands to the actuators in the building when detecting fire. The last example is a motion control in the seamless integration with Industrial Ethernet. The industrial Ethernet typically operates on the Ethernet Data Link layer (Layer 2). In general, this also includes the handling of broadcast packets. In these scenarios, some devices to receive the message may be sleeping for power saving. Scheduling scheme for these communications may need to be designed so that the message can be received to one or more devices regardless of device’s connectivity status (e.g., idle, inactive and connected).
Therefore, we think it is necessary to study scheduling schemes based on the traffic attributes (periodicity and determinism), the number of devices to receive the message and connectivity status of the devices.

Proposal: RAN2 should study scheduling schemes taking traffic attributes (e.g., periodicity and determinism) and traffic type (e.g., unicast and broadcast-like traffic) into consideration.

3.	Proposal
In this document, we present our view on scheduling schemes which can be considered in the IIOT study item. We have following proposal:
Proposal: RAN2 should study scheduling schemes taking traffic attributes (e.g., periodicity and determinism) and traffic type (e.g., unicast and broadcast-like traffic) into consideration.
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