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------------------------------------- START OF PROPOSED CHANGES -------------------------------------

Start of Change 1

5.X.8
Massive Wireless Sensor Networks
5.X.8.2
Preconditions

· Wireless devices are attached to local gateways
· Local gateways are connected to Cloud/MEC (via base station/wired)
5.X.8.3
Service flows

1. Sensing devices continuously send current sensor status to centralized computing instance for learning of the environment

2. After completion of learning, devices send

· Less data to centralized instance. A reduced data set is either pre-processed data or raw data which sent less frequently.
· Data to neighboring sensor devices or local gateway for group/mesh processing of environmental state. Further processing may also be realized on MEC/Cloud.
3. An anomaly in the measurements, e.g., a rapidly rising temperature or an unusual scraping sound, is detected on either of

· Fog

· MEC

· Cloud
4. Detected event is propagated to factory’s controlling instance

5. Action is taken by controlling instance

5.X.8.4
Post-conditions

The proper action was executed that is optimum for safety and productivity (no operation/ machine stop/ warning) for given anomaly.

5.X.8.5
Challenges to the 5G system
Special challenges to the 5G system associated with this use case include the following aspects:

(1) Large number of UEs per radio cell
(2) High aggregate user experienced data rate 

(3) Local groups need to be formed; mesh topologies need to be realized

(4) Low-latency requirements combined with high reliability

(5) Automated attachment of UEs without services disruption for connected UEs

(6) Interfaces to allow programmability of gateways
(7) Packet prioritization techniques to meet constraints for critical messages

5.X.8.6
Potential requirements

	Reference Number
	Requirement text
	Application / Transport
	Comments

	Factories of the Future 8.1
	The 5G system shall support bursty and possibly Internet-like self-similar traffic patterns from a massive set of devices


	T
	

	Factories of the Future 8.2
	The 5G system shall support high-bandwidth streams from a massive set of devices with a user experienced data rate of up to 100 Mb/s
	T
	

	Factories of the Future 8.3
	The 5G system shall support user equipment (UE) mesh networks with multi-hop functionality
	A
	In order to build local sensor groups

	Factories of the Future 8.4
	The 5G system shall support the combination of the requirements “Factories of the Future 8.1“ and “Factories of the Future 8.2”
	T
	

	Factories of the Future 8.5
	The 5G system shall support gateways with additional programmability to support multi-access edge computing (MEC) functionality
	A
	

	Factories of the Future 8.6
	The 5G system shall support automatic attachment (authentication and association) of previously unattached UE devices whilst providing service continuity for other UE devices in the network
	T
	

	Factories of the Future 8.7
	The 5G system shall optimize the energy consumption per bit sent on a UE device
	A/T
	

	Factories of the Future 8.8
	The 5G system shall support prioritization of critical messages 
	T
	

	Factories of the Future 8.9
	The 5G system shall support a maximum end-to-end latency of 10 ms for critical messages (i.e., message from source to final destination, possibly multi-hop)
	T
	

	Factories of the Future 8.10
	The 5G system shall support a very high communication service availability (>99.9999%) for critical messages
	T
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