3GPP TSG-SA WG1 Meeting #101 
S1-230216
Athens, GR, 20 – 24 February 2023

Title:
Use case on sensing disturbance/intrusion in maritime scenario. 
Agenda Item:
7.1 - FS_Sensing: Study on Integrated Sensing and Communication
Source:
Indian Institute of Technology Bombay
Contact:
Monika Jain (monika.jain@iitb.ac.in)
Abstract: This document proposes a use case along with requirements to be considered for FS_Sensing in TR 22.837
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x.1   Use case on sensing disturbance/intrusion in maritime scenario 
x.1.1
Description
Underwater communication has gained significant attention of research community as it plays an important role in offshore exploration, tactical surveillance, oil control and maintenance, climatic monitoring, etc. There has been an upsurge in the number of devices deployed underwater due to the vast range of underwater applications. Thus, it is important to develop a network of smart devices with sensors that are inter-connected in underwater environment. These smart devices are able to sense the incoming intruder, aquatic animals and also monitor the sudden movement in water flow due to the seismic activities.
There are several factors that affect the propagation of signal through underwater environment such as absorption, scattering, multipath interference, dispersion, background noise, and turbulence that arises due to induced air bubbles, water salinity and temperature gradient. In order to design a reliable and robust underwater system, it is important to sense all the possible impairments that are present in the underwater setting. Therefore, design and operation of these underwater non-3GPP sensors is somewhat different than the working of sensors that are used to sense the Radio Frequency (RF) environment. Various non-3GPP sensors with capability to operate in the underwater setting are deployed at different depths of water in order to sense the surrounding environment. Surface buoys attached with a sensing satellite-UE are used to collect the sensing measurement data and other relevant information that is provided by non-3GPP sensors and transmit over the wireless link to 5G system for further processing via satellite access point. 
The sensing result can be obtained by the core network via computation and analysis of the sensing measurement data. If required, a trusted 3rd party, such as intrusion detection service provider, may also receive the sensing results and combine them with navigation map data, to provide an intimation about the detection of disturbance/intrusion.
x.1.2
Pre-conditions

Mobile Network Operator-A (MNO-A) provides 5G sensing service for the purpose of underwater sensing. Multiple underwater non-3GPP sensors are positioned at different depths of water to continuously sense the unpredictable changes in underwater environment/propagation characteristics due to natural phenomenon, status of incoming intruder and aquatic animals around the surface buoy (sensing satellite-UE). Surface buoys (sensing satellite-UE) are positioned on the water surface in order to detect the incoming sensing measurement data. Suitable conversion is applied on the detected sensing measurement data before transmitting the information over a wireless link via surface buoys (sensing satellite-UE). 
x.1.3
Service Flows
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Figure x.1.3-1: Intruder/aquatic animal/channel detection in an underwater scenario
Note: Satellite Access Point could either be equipped with transparent or regenerative payload.
1.  Non-3GPP sensors that are operable in underwater setting are deployed at different depths of water in such a way that it covers a large area around the surface buoys (sensing satellite-UE) as shown in Fig. x.1.3-1.
2. These sensors carry out sensing in underwater and transfer the sensing measurement data such as detection of an intruder, aquatic animals and unpredictable changes in the waterflow to the surface buoys (sensing satellite-UE) which are floating on the surface of water. Further, sensing measurement data and surface buoy’s (sensing satellite-UE) location is transmitted over the wireless link by satellite access to the core network. 
3. The core network processes the sensing measurement data and yields sensing result. If sensing result indicates the detection of an intruder/aquatic animal, then proper action is taken to protect the concerned bodies who are active in that area. The location and motion of intruder can also be predicted with the help of sensing result. 

4.  The sensing result may also specify the unwanted changes in the flow of water due to temperature variations or seismic activities that may cause tsunami or some other natural disaster. Accordingly, MNO A provides this information to the local people who are living near the ocean and advises them to evacuate the place.

5.  With the help of sensing measurement data collected by these sensors, surface buoy (sensing satellite-UE) continuously sense the status of underwater surrounding.
x.1.4
Post-conditions

Concerned bodies who are active in the underwater sensing area are protected from intruder/aquatic animals/natural disaster. People living near the ocean will evacuate the place on time in case of any danger due to underwater climatic changes. 
x.1.5
Existing features partly or fully covering the use case functionality
· The 5G system shall support connectivity using satellite access. [Reference: TS 22.261]
x.1.6
Potential New Requirements needed to support the use case
[PR x.6-001] The 5G system shall enable a satellite-UE to transfer sensing measurement data to the core network via a satellite access network. 
[PR x.6-002] The core network of 5G system shall support processing of sensing measurement data for obtaining sensing results.
[PR x.6-003] Subject to the operator and regulatory policy, the 5G system shall support a mechanism to expose sensing results to a trusted 3rd party.
[PR x.6-004] Subject to regional or national regulatory requirements and operator policy, the 5G system shall support a mechanism to provide public warning in a given geographic area periodically based on the sensing results.
