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[bookmark: _Hlk124767335]Abstract: This document proposes to add communication service availability KPI to clause 5.25 smart bridge health monitoring in TR 22.840 v.1.0.0.
1. Introduction
[bookmark: _Hlk124950464]This use case is approved and captured in TR 22.840, which introduces a communication service for which the communication service availability and good 5G network coverage are important. However, the communication service availability KPI value is not specified. 
Also, in the last meeting (SA1 100), the Communication Range [300m-500m] was not captured because some company would prefer more time to conduct internal checking. This range is proposed based on the service needs and the assumption of reusing outdoor macro base stations. 
2. Reason for Change
The communication service availability and Communication Range KPI values have not been specified. 
3. Conclusions
Include the corresponding KPI values.
4. Proposal
It is proposed to agree on the following changes to 3GPP TR 22.840 v1.0.0.

* * * First Change * * * *
[bookmark: _Toc121305487][bookmark: _Toc121305480][bookmark: _Toc121305467]5.25.1	Description
Bridges as public infrastructure characterize city formation. To facilitate transportation, more bridges are built as cities form and evolve. Apart from obvious roles bridges play in transortation of people and goods, its importance also lies in its being the social infrastructure and cutural assets [65]. As the number of bridges grow, longer and bigger bridges are put in use. Incidents of bridge collapsing usually lead to catastrophy. In the course of city expansion and population growth, numerous deaths due to bridge collapse have been recorded, such as recent events reported in [66], [67] and [68]. The most heart-breaking tragic to date is the Indian pedestrian bridge collapse in Guikarat in the midst of Diwali religious celebration, where death toll rises above 130 [69]. As awareness continues to rise, various actors including local governements are starting to take on a more active role in monitoring and maintenance of those vital infrastructure [70].
Ambient IoT can be used for smart bridge health monitoring to contribute to prevention of disasters. As bridges are parts of outdoor public infrastructure and the use case is about safety, the communication service availability with sufficient 5G network coverage are important. Additionally, as more health data of a bridge is collected, the corresponding actors (e.g. local governmement) have deeper knowledge in its health state to better control the maintenance work and eventually control the cost [71]. In 2022, China published national specification GB/T 39339.2 that hightlights safety monitoring of bridges as part of transit facilities in cities [72].
In this use case, local government of city Philario responds to a recent tragic incident by implementing the smart bridge health monitoring programme “SAFE”. Philario has service level agreement with O-Tel to provide 5G network coverage and enable communication of Ambient IoT devices with the 5G network O-Tel per service level agreement provides energy-efficient communication and management services to the local government of Philario:
- interfacing with local government Philario’s smart bridge health monitoring platform;
- providing energy efficient device management for the Ambient IoT devices based on the instructions from Philario’s smart bridge health monitoring platform;
- providing energy efficient operation (e.g. inventory, read) the Ambient IoT devices based on the instructions from Philario’s smart bridge health monitoring platform;
- providing energy efficient security mechanisms for the communication between Ambient IoT devices and the network.

[bookmark: _Toc121305488]5.25.2	Pre-conditions
Philario’s local government’s bridge safety maintenance project team X has installed wireless sensors, a form of Ambient IoT devices, onto selected bridges within its responsible area to monitor the corresponding parameters (e.g. tilt sensors to monitor inclination of bridge deck or pier [73], vibration [74]). X has a service level agreement with service provider Y that deploys sufficient 5G network coverage to ensure communication service availability. This enables the communication of Ambient IoT devices with the 5G network, where needed. Based on per 15-minute data from tilt sensors and vibration sensors, health status of bridges is recorded and analyzed for safety intervention.

* * * End of the First Change * * * *
* * * Second Change * * * *
[bookmark: _Toc49931674]
[bookmark: _Toc121305492]5.25.6	Potential New Requirements needed to support the use case
[PR.5.25.6-1] The 5G system shall support energy efficient communication mechanisms (i.e. minimizing the device communication power consumption) for Ambient IoT devices, while meeting the communication performance requirements.
[PR 5.25.6-2] The 5G system shall provide a mechanism for a 3rd party application to write user data to and to read user data from an Ambient IoT device.
[PR 5.25.6-3] The 5G system shall be able to collect charging information for a large group of closely located Ambient IoT devices  in an efficient way.
NOTE: for example, the efficiency could be reduced total number of charging data related to a group of Ambient IoT devices, the reduction is compared with already specified 3GPP technologies.
[PR.5.25.6-4] The 5G system shall provide the network connection to address the KPIs for the use of Ambient IoT devices for smart bridge health monitoring as in the table below.
[bookmark: _Hlk120194350]Table 5.25.6-1: Potential key performance requirements for the use of Ambient IoT devices for smart bridge health monitoring
	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Smart bridge health monitoring
	10 s
(note 1)
	NA99%
	NA
	<1 kbit/s
	Typically,
[< 100 bytes]
(note 2)
	<1000 devices / km2
 (note 4)
	FFS 300 m - 500 m 
Outdoors
	Along the bridge
	NA
	15 min
(note 3)
	NA
	NA
	NA

	NOTE 1:   Latency of smart bridge health monitoring is not critical, as the sensor information is needed by the monitoring application on a per-15 minutes basis.
NOTE 2:   This size is the payload size, compatible with allowed business data length by Electronic Product Code standard [5]. Considering EPC for identification is 96 bits, the total message size is < 100 bytes.
NOTE 3:   For bridge health monitoring, per 15-minutes data acquisition is sufficient. 
NOTE 4:   For bridge health monitoring applications, the distances among sensors are larger than 10 meters. Big data analysis-based bridge health monitoring deploys 369 sensors of various types on Changjiang bridge, in Shanghai [75]. In Beijing, around 150 sensors are deployed on Dongsha bridge of 1360 meter length [76]. In busy sections of mega cities, concentration of bridges can be considerate.




* * * End of the Second Change * * * *
