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Abstract: This pseudo-CR provides an overview of Industrial Wireless Sensor Network (ISWN) use case, service flows and potential new requirements.
1. Introduction
2. Reason for Change 
Proposing new ISWN use case for FS_AmbientIoT proposal.
3. Conclusions
<Conclusion part (optional)>
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 version 0.0.0.


BEGINNING OF CHANGE
[bookmark: _Toc100743488][bookmark: _Toc100921159]5	Use cases
[bookmark: _Toc100862436][bookmark: _Toc100921160]5.A	Use case of Industrial Wireless Sensor Network (IWSN)
[bookmark: _Toc100862437][bookmark: _Toc100921161]5.A.1	Description
IWSN has been widely deployed in manufacturing scenarios[1] , energy harvesting can be provided for IWSN to enable more vertical applications. In some IWSN application, the environments are harsh with high/low temperature, moving or rotation parts, high vibration conditions, humidity and other hazardous conditions. In these IWSN use cases, it requires devices to be maintenance-free, battery-less, ultra-low power and with long service life. Zero-energy IoT and energy harvesting are most promising technologies for the energy efficient communication or green networks. The following are some of the RF-signal based Zero-Energy IoT Technologies
Ambient Backscatter Communication (AmBC). is also known as RF backscatter Communication, in-which the devices such as IWSN receive the exiting RF signals such as mobile, Radio , Television etc., and encoded the desired data and transmit it back. AmBC avoids power consuming transmitters and Instead uses an antenna to receive RF signals, converts into usable power to encode data and transmit it back. 
 
Compressed Sensing (CS)-based random access. is used to exploit sparsity of IWSN devices for multiuser detection (MUD). The IWSN can directly transmit their message to AP without going through the access-grant protocol. The AP can identify the ISWN nodes using the unique signature and decode the message as well. 
 
 Simultaneous wireless information and power transfer (SWIFT). Is a promising upcoming technology for energy efficient IoT communication. SWIFT serves both Information Receivers (IR) and energy receivers (ER). ER harvest energy from the Base Station (BS) and requires more signal power as compared to IR. Reconfigurable Intelligent Surface (RIS) serves as energy repeaters for the energy harvesting IoT devices.
 
On-demand access. UE stays in low or no power consumption during the inactive state and it is triggered by the wakeup mechanism.

Simple Modulation schemes. Energy Efficient communication can be achieved by using ultra-low power receiver, which pursues simple modulation schemes for modulation such as On-Off keying (OOK), Frequency-Shift Keying (FSK) and Coding (Manchester Coding).

[bookmark: _Toc100862438][bookmark: _Toc100921162]5.A.2	Pre-conditions
Editor's note:	Pre-conditions is FFS.
[bookmark: _Toc100862439][bookmark: _Toc100921163]5.A.3	Service Flows
Daniel has a huge chemical factory, which produces tons of chemical-based products every year. The chemical factory needs to Environmental sensing, Condition monitoring, Process automation. Environmental sensing includes pollution, hazardous and security sensing, whereas Conditional Monitoring includes structural health monitoring and equipment condition monitoring. Evaluation and improvement automation are included in process automation. Daniel spends huge money in maintain these sensors in terms of replacing batteries and replacing faulty sensors. Apart from spending money, maintenance involves human hazards. The following are procedures how Daniel can use 5G systems to improve sensor deployment and maintenance.

Step 1: [Deploying Energy efficient and Energy harvest sensors]
1) Daniel purchases zero energy IoT sensors and they use ambient backscatter communication to communicate and SWIFT for energy harvesting.

2) Daniel subscribes 5G service from the operator and registers all the sensors with the 5G network as IoT devices.

3) Daniel had to deploy some sensors deep inside the factory and they were energy harvesting sensors. Quickly Daniel realises that SWIFT requires more signal power to harvest energy.

4) Daniel deploys Reconfigurable Intelligent Surface (RIS) across the factory, which acts as energy repeaters for the sensors deep inside the factory.

Step 2: [ISWN Monitor and Control using 5G Network]
1) Sensors deployed at Daniel factory uses simple modulation schemes for energy efficient communication, supports on-demand access and compressed sensing (CS) based random access.

2) Daniel registers with 5G network operator for IoT monitor and control services.

3) Daniel uses the application services provided by 5G system to monitor and control devices. Daniel gets all event and warnings on his cell phone. Daniel is almost maintenance free since the sensors works in Energy Efficient communication and harvest energy from RIS requiring zero-energy to operate.

4) 5G Network supports SWIFT, CS based random access and simple modulation schemes to access and control sensors in the factory.


[bookmark: _Toc100862440][bookmark: _Toc100921164]5.A.4	Post-conditions
Editor's note:	Post-conditions is FFS.

[bookmark: _Toc100862441][bookmark: _Toc100921165]5.A.5	Existing feature partly or fully covering use case functionality
Editor's note:	Existing feature covering use case is FFS.

[bookmark: _Toc100862442][bookmark: _Toc100921166]5.A.6	Potential New Requirements needed to support the use case
[PR 5.A.6-1] The 5G system shall support On-demand access to Industrial wireless Sensors.

[PR 5.A.6-2] The 5G system shall support simple modulation schemes such as On-Off keying (OOK), Frequency-Shift Keying (FSK) and simple coding such as Manchester coding.

[PR 5.A.6-3] The 5G system shall support efficient Wake Schemes such that the Industrial wireless sensors receiver consumes ultra-low power. Maximum of receiver power consumption should be between 1 microwatt to 1 nanowatt.

[PR 5.A.6-4] The 5G system shall support ambient backscatter communication for Industrial wireless sensor networks.

[PR 5.A.6-5] The 5G system shall support Transmission of appropriate RF signals for ambient backscatter IWSN as poll signals, so that they use these RF signals to .reply with data.

[PR 5.A.6-6] The 5G system shall support Compressed Sensing (CS)-based random access for IWSN.

[PR 5.A.6-7] The 5G system shall support periodic transmission of RF signals to energy harvesting IWSN.

[PR 5.A.6-8] The 5G system shall support On-demand RF signal transmission to energy harvesting IWSN.

END OF CHANGE
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