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Abstract: This document proposes a new use case about Ambient_IoT for Base Station Machine Room Environmental Supervision.
**************** First Change ******************
5.x
Use case on Ambient IoT for Base Station Machine Room Environmental Supervision
5.x.1
Description

A cell site is composed of an outdoor cell tower and an indoor base station machine room, as shown in the figure below. A base station machine room (BSMR) includes the BBU cabinet, the power cabinet, the battery unit, the air conditioner and several cables. Unexpected network outages and electrical outages can be costly during base station operation.  
[image: image1.png]Supervision
Platform

Base Station
Machine Room

Fiber
Cell Tower

Cabinet

Power Battery AC

’ Cabinet Unit ’
I il I i





Figure 5.x.1-1: BSMR Environmental Supervision

Leaky air conditioners, groundwater, water leakage from underground pipes and severe weather such as rainstorms may cause the entire BSMR to shut down.  Therefore, water leakage monitoring is an important part of BSMR environmental supervision. In addition, the temperature, humidity and other environmental parameters of BSMR also need to be monitored. Any abnormality of parameters will affect normal operation of equipments, which will lead to the deterioration of the network service quality or even lead to disconnection. 

Since Ambient IoT devices are low-cost and maintenance-free, these devices can be deployed in the internal and external locations where water is easily flooded to monitor water leakage in BSMR. Meanwhile, Ambient IoT Devices can also be deployed inside the BBU cabinet to monitor the temperature and humidity parameters of BSMR in real time, which can help to detect potential problems early and reduce the probability of network outage.
5.x.2
Pre-conditions

1. Ambient IoT Devices are deployed inside the BBU cabinet, outside the bottom of the BBU cabinet, the power cabinet,  the battery unit, and the air conditioner, which can interact with 5G system. 
2. Ambient IoT devices can collect energy from the environment through radio waves, vibration, light or other ways to realize the power supply of temperature sensors, humidity sensors and water-logging sensors. 

3. Ambient IoT Devices can per-set a threshold (such as a 50°C temperature threshold) based on the user’s requirements. 

4. The 5G system equipment which can interact with Ambient IoT Devices and send the collected information to the supervision platform is deployed in the machine room according to the needs of BSMR environmental supervision;
5.x.3
Service Flows

1. The supervision platform starts a monitoring task request to 5G system. 

2. The 5G system performs the monitoring task by transmitting signals periodically to activate Ambient IoT Devices. 

3. The Ambient IoT Devices measure the environmental parameters and send the obtained information to the 5G system. For temperature and humidity monitoring, typically, the single packet size is 96bits and the sampling rate is 10Hz, therefore, the data generation per Ambient IoT Device is about 960bits/s.  For water-logging monitoring, data is generated only when water leaks occur and the data packet size is 96bits typically. 

4. If the monitor data exceeds the per-set threshold, the Ambient IoT Devices would report sensor information actively to the 5G system immediately.  

5. The 5G system sends the acquired information to the supervision platform. The supervision platform analyzes these information to diagnoses the health status of all monitored equipments.
5.x.4
Post-conditions

With the support of 5G network, BSMR environment can be monitored more efficiently to reduce the risk of network outages, electrical outages and other failures. 
5.x.5
Existing features partly or fully covering the use case functionality

In previous releases,SA1 has finished several studies about IoT topic to introduce SA1 requirements in TS 22.011 , TS 22.278 , TS 22.368 and TS 22.261 to address requirement for IoT business about device lifetime, power consumption, data transmission and communication mechanism.
5.x.6
Potential New Requirements needed to support the use case

[P.R.5.x.6-001] The 5G system shall be able to support communication with Ambient IoT devices. 
[P.R.5.x.6-002] The 5G system shall be able to support suitable security mechanisms for Ambient IoT devices, including encryption and data integrity.

[P.R.5.x.6-003] The 5G system shall be able to support suitable mechanisms to authenticate and authorize Ambient IoT devices.

[P.R.5.x.6-004] The 5G system shall support energy efficient communication mechanisms for Ambient IoT devices (i.e. minimizing the device communication power consumption) .
[P.R 5.x.6-005]  The 5G system shall support transferring data collected from Ambient IoT devices to a trusted 3rd party.
[P.R 5.x.6-006] The 5G system shall be able to provide Ambient IoT service with following KPIs.
Table 5.x.6-1 KPI Table of Base Station Machine Room Environmental Supervision

	Scenario
	Communication range
	Service bit rate: user-experienced data rate
	Max. instantaneous device power consumption
	Reliability
	Max. allowed end-to-end latency

	BSMR environmental supervision
	>30m indoors
	< [1]kbit/s (Note 1)
	[100]μW (Note2)
	99.9%
	[-]s (Note 3)

	NOTE1: The data rate generated by temperature, humidity, water-logging monitoring is typically less than 1kbit/s.

NOTE 2: Max. instantaneous device power consumption refers to the power consumption when an Ambient IoT device sends the data; 

NOTE 3: End to end latency refers to the time taken for an Ambient IoT device to transmit the data;




Editor’ Note: The KPI requirements for this use case are FFS

************* End of First Change ***************

