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Abstract: Adding building automation vertical and three use cases. 
Environment monitoring: Collection of data from hundreds of sensors per interval. Latency is not critical, reliability is critical (99,999%).   

Fire detection: Actions are to be performed if fire is detected. There are typically tens of sensors per Local Controller. Latency requirement is 10ms, and the availability must be 99,9999%.

Feedback control: Actions are performed to keep a desired device state. This case requires low latency (10ms), and low jitter (1ms) and high availability (99,9999%).
>>> First Change <<<<

2
References

[X] Deterministic Networking,  bas-usecase-detnet, IETF, October 2015
>>> Second Change <<<<
End-to-end latency: the time that 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.
Editor’s note: Need to add definition of jitter and communication service availability.
>>> Third Change <<<<

5.x
Building automation

5.x.1
Description of vertical

Building automation [X] refers to the management of equipment in buildings such as heaters, coolers, and ventilators. Automation of such systems brings several benefits, including the reduction of energy consumption, the improvement of comfort level for people using the building, and the handling of failure and emergency situations. Sensors installed in the building perform measurements of the environment and report these measurements to Local Controllers. Local Controllers (LC), in turn, report these results to a Building Management System. 
A Building Management System (BMS) may then execute different operations:
· Store the information into a database (e.g for histogram purpose);
· Send  an alarm to a (third-party) Building Management System;
· The Building Management System sends a command to an actuator (e.g., command to increase room temperature, turn on a light).   
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Figure 1: Building automation system - Local Controller in Mobile Edge System and Building Management System outside 3GPP domain

[image: image2.emf]Sensor

Local 

Controller

Building Management 

System

Sensor

Sensor

Sensor

Sensor

Sensor

Local 

Controller

Actuator

Actuator

Actuator


Figure 2: Building automation system with Building Management System as part of Mobile Edge Computing system
Editor’s note: In existing building automation systems there are typically two layers of network: the upper layer is called management network and the lower one is called field network. In management networks, an IP-based communication protocol is used. In field network, non-IP based communication protocols (a.k.a., field protocols) are mainly used. There are many field protocols used in today's deployment in which some medium access control and physical layers protocols are standards-based and others are proprietary based. The impact of such protocols in 3GPP requirements is FFS.
5.x.2
Environmental monitoring
5.x.2.1
Description
In this use case, several sensors are installed in a building and each sensor performs measurements following a pre-defined measurement interval. The measurement data might be used for drawing a histogram with as detailed as 1 s granularity and a 10 times sampling rate, i.e. 10 times per second. A Local Controller collects the measurement data from its sensors and may transmit it to the Building Management System at a certain interval. The latency in this use case is not a concern, but it is important that the transmission is reliable and all sensor values are collected within the measurement interval.  
5.x.2.2
Preconditions
There are several Local Controllers installed in the building, each connected with many sensors (up to 100 sensors). 
5.x.2.3
Service flows
At the measurement interval, which might be as low as 1 second, and with the needed sampling rate (e.g. 10/s), the Local Controller sends a request to all its sensors in the building to report their measurements. 
5.x.2.4
Post-conditions
Every sensor reports their measurements and measurements are received with 99,999% reliability. The Local Controller collects these measurements and may transmit them to the building management System.
5.x.2.5
Potential requirements


	Reference Number
	Requirement text
	Application / Transport
	Comments

	[x]
	The 3GPP system shall support a 99,999% reliability communication service availability for data transmission every second.  
	Transport
	


5.x.3
Fire detection
5.x.3.1
Description
In this use case, when fire is detected, the system triggers several actions, such as closing fire shutters and turning on fire sprinklers. 

5.x.3.2
Preconditions
There are 10 connected sensors and one Local Controller installed in the building. 
5.x.3.3
Service flows
1. Fire is detected by the building sensors. 

2. Building sensors send an alarm to the Local Controller.

3. Local controller sends information to Building Management System
4.  Building Management System sends commands to the actuators in the building. 
5.x.3.4
Post-conditions
Fire shutters are closed and fire sprinklers are turned on within 1 to 2 seconds from the time the fire is detected.

5.x.3.5
Potential requirements


	Reference Number
	Requirement text
	Application / Transport
	Comments

	[x]
	The 3GPP system shall support an end-to-end latency of 10 ms with a 99,9999% communication service availability for data transmission.
	Transport
	


Editor's note:  It is FFS how 10ms is calculated
5.x.4
Feedback control
5.x.4.1
Description
In this use case, a (device) state is controlled. For example, a room temperature is kept at a certain value. Low latency and jitter are required in this use case in order to provide high quality of feedback control.  

5.x.4.2
Preconditions
There are 10 sensors and one Local Controller installed in the building. The Local Controllers is configured with a target temperature for a  connected sensor and thus the room in which the sensor is installed. 
5.x.4.3
Service flows
   1.  The Local Controller requests measurements from a target sensor to establish the state of the sensor.

   2.  The Local Controller calculates a control value based on the measured target sensor state.

   3.  The Local Controller sends the control value to a target actuator.

5.x.4.4
Post-conditions
The target actuator receives the command and adjusts the temperature based on the control value and the temperature reaches the target temperature. 
5.x.4.5
Potential requirements


 
	Reference Number
	Requirement text
	Application / Transport
	Comments

	[x]
	The 3GPP system shall support and end-to-end latency of 10 ms with a communication service availability of 99,9999%  for data transmission.
	Transport
	

	[x]
	The 3GPP system shall support a jitter of up to 1 ms.
	Transport
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