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Abstract: This document proposes a use case and related potential requirements to be included in FS_AmbientIoT TR 22.840 version 0.0.0.


* * * First Change * * * *
[bookmark: _Toc66350859]2	References
The following documents contain provisions which, through reference in this text, constitute provisions of the present document.
-	References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.
-	For a specific reference, subsequent revisions do not apply.
-	For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.
[1]	3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[x1]	Maselli, G, et. al., " Adaptive Communication for Battery-Free Devices in Smart Homes", in IEEE Internet of Things Journal, 2019.
* * * Next Change * * * *
5.x	Ambient power-enabled IoT sensors in smart homes
[bookmark: _Toc360202469][bookmark: _Toc500427747]5.x.1	Description
The monitoring tasks in smart homes scenario can be roughly divided into two types:  
· The monitoring of room environment. By deploying specific sensors that enable communication services, people can acquire real-time monitoring data (e.g. temperature, humidity) of their room environment no matter where they are.
· The monitoring of emergency situation. By deploying specific sensors that enable communication services, risk factors such as gas and smoke can be detected and alarmed timely. When the sensor detects that the gas concentration in the home exceeds the threshold, it will immediately notify the family members. usually activates very strong audio signal to alarm people at home. However, in case of people are out of home (e.g. during the journey or on shopping), it cannot reach people on this situation. So, it should be necessary to notify the family members through their phones as well.
In contrast with conventional battery-based sensors, ambient power-enabled IoT sensors can support diverse monitoring applications in smart home scenario with following advantages: 
· Reduce the demand for batteries, i.e. reduce the energy consumption of charging.
· Reduce the cost of maintenance, i.e. avoid human intervention for recharging or replacing.
· Increase device durability, i.e. devices can work continuously without charging and/or replacing the battery.
· Increase device portability, i.e. the locations of devices are no longer limited by electric cables or wires.
Therefore, ambient power-enabled IoT sensors can further improve the development of smart home applications.
[bookmark: _Toc360202470]5.x.2	Pre-Conditions
Tom’s family lives in Home A. In Home A, there is a temperature sensor in the bedroom and a gas sensor in the kitchen. These two sensors are ambient power-enabled IoT sensors, which can be connected to the application server through the network or a UE.5G network and have the capability to provide sufficient communication services.
The temperature sensor detects data only when Tom or another family member wants to obtain sensor data information through the app on their phones. 
The gas sensor detects data and reports the information according to the reporting period. The reporting period can be configured by Tom’s family members or the app. Tom can pre-set the CO concentration threshold. When the sensor reports the concentration of CO has exceeded the threshold, the app will distribute an alarm message to each family member's phone. 

Editor’ note: The situation that all family members’ phones are switched off is FFS. Tom sets the CO concentration threshold as 5% in the gas sensor. When the sensor detects that the concentration of CO has exceeded the threshold, it will trigger an alarm and notify every family member through the network. 

[bookmark: _Toc360202471]5.x.3	Service Flows
Case 1:
1. [bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: _Toc360202472]The gas sensor monitors the CO concentration in the kitchen in real-time. According to the configured reporting period, the 5G network or Tom’s phone performs inventory and read ofs the gas sensor periodically so that the gas sensor can report the information (e.g. a 32 bits packet) to the application server.
2. If the network or Tom’s phone reads that the information reported by the gas sensor exceeds the threshold, it will update a shorterconfigured reporting period is short enough (e.g. 3 seconds). Then the information reported by the gas sensor can be considered as an alarm that it can immediately send an alarm message in to the application server. through the network or via the relay of Tom’s phone, if it detects that the CO concentration in the kitchen exceeds the threshold.
3. The application distributes the alarm message to Tom’s family through the 5G network. If Tom’s family members do not response, the application after a preset time (e.g. 1 min), the alarm message will be sent again.
4. Tom’s family members get the alarm message on their phones. Tom notices the message and clicks on “Confirm” in the app. Then, the response is sent to the 3rd-party application through the network.
5. The application receives the response and will no longer send alarm messages for a pre-set time (e.g. 30min). 
6. The application informs the network that there is no need to perform inventory of the sensor within the pre-set time.
Case 2:
1. The temperature sensor monitors the temperature in the bedroom in real-time. 
2. One day, Tom wants to check the temperature at home. So he selects the temperature sensor in the app and clicks on “Search”. The request is sent to the 3rd-party application through 5G network.
3. The application asks 5G network to collect the temperature information of Home A for Tom.
4. The 5G network perform inventory and read to obtain the temperature information stored in the temperature sensor.
5. After receiving the command, the temperature sensor feeds back the current temperature information.
6. The 5G network then delivers the temperature information to Tom.
7. Thus, Tom acquires the temperature information on his phone.
5.x.4	Post-Conditions
Ambient power-enabled IoT sensors in smart homes can report and respond according to the requirements of the home residents, which provide a better quality of life.
5.x.5	Existing features partly or fully covering the use case functionality
None.
[bookmark: _Toc360202473]5.x.6	Potential New Requirements needed to support the use case
[PR.5.x-001] The 5G system shall be able to support communication services for ambient power-enabled IoT devices that do not have a conventional battery.
[PR.5.x-002] The 5G system shall be able to provide mechanisms for an operator to authenticate and authorize ambient power-enabled IoT devices.
[PR.5.x-003] The 5G system shall be able to authenticate and authorize a UE to collect the reports from ambient power-enabled IoT devices. 
 [PR.5.x-004] The 5G system shall be able to support periodically communicate with ambient power-enabled IoT devices .
[bookmark: _GoBack][PR.5.x-005] The 5G system shall be able to provide the required communication service according to KPI given in table 5.x.6-1.
Table 5.x.6-1: KPI for ambient power-enabled IoT devices in smart home
	Scenario
	Service Availability
	speed
	Message Size
	End to end latency (ms)
	Communication range
	Frequency of transmission

	ambient power-enabled IoT devices in smart home
	99.9 %
	Stationary
	8~96bits
(note 1)
	10~100
(note 2)
	10~30m
Indoors
	3s~1h

	NOTE 1:  Application-level payload.
NOTE 2:  These values are sourced from [x1].
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