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Abstract: This contribution proposes a use case for the FS_Ambient_IoT TR 22.840. The use case relates to provide health care for elderly population using Ambient IoT devices.
1. Introduction
This use case presents a health care scenario for elderly population.
2. Reason for Change
Adding a new use use case to show an application of Ambient Power-Enabled IoT devices.
3. Conclusions
4. Proposal
It is proposed to agree the following changes to 3GPP TR 22.840 0.1.0.


* * * First Change * * * *
5.x Elderly Health Care
5.x.1. Description
As elderly population is increasing, close, daily monitoring of their health is acquiring more relevance in health care systems. Most of them have also chronic diseases that require continuous attention. Moreover, certain medical conditions can imply sudden life threating situations, so immediate treatments are quite critical to save patient’s life. 
Due to extreme conditions, like local epidemics, pandemic or natural disasters, health care systems can be overwhelmed, and immediate response is crucial. The quick location of resources helps medical personnel to respond in a faster way, lowering stress levels
In both home care and hospital environments, automated assistance using mobile communication system infrastructure can be quite useful.  One example of automated assistance is the quick location of medicines within medicine cabinets at home or medicine cabinets / rooms at hospitals.  
This use case presents a scenario where a person is aided to quickly locate a medicine within a medicine cabinet.
5.x.2. Pre-conditions
The following pre-conditions and assumptions apply to this use case:
•	5G communication infrastructure to support the communication with Ambient IoT devices.
•	Medicine packets equipped with an Ambient IoT tag and a small led.
5.x.3. Service Flows
Scott is 85 and had heart attack at 80. Due to this heart condition, he needs to take several medicines daily. Every morning, he goes to his medicine cabinet and gets several medicines the doctor, Rachel, has prescribed to him. In his last visit, his heart condition was worse than in the previous checkout, because he had forgotten to take some of the medicines. His memory is not what it used to be. To avoid this, Rachel prescribed him medicines from a new supplier: DontForgetYourMed. She also subscribed Scott to a new medicine service offered by the same company. Finally, Scott’s heart rate will be monitored using a smart watch.
DontForgetYourMed offers medicines packets with Ambient_IoT tags attached. These tags are very small, battery-less powered IoT devices that use an energy harvesting mechanism to produce a limited amount of power, at microwatts level. The tag is connected to the 5G network and the communication is enabled. In parallel, DontForgetYourMed offers a personalised medical service that allows to set up the quantity and frequency of the medicines prescribed by the patient’s doctor. This information is received by the patient, at specific times, and in case of emergency.
This morning, when Scott wakes up, checks his 5G mobile phone. There is a new alert: Morning, you need one pill from ‘packet Blue’ and one pill from ‘packet Pink’. He walks to his medicine cabinet and opens it, to discover that 2 packets are lit: ‘packet Blue’ and ‘packet Pink’. He takes the medicines as indicated, and he returns the packets to the medicine cabinet. After a specific timer, he receives two alerts that need confirmation: Have you taken your pill from ‘packet Blue’? Have you taken your pill from ‘packet Pink’? Scott confirms them both, and starts a new, healthy day. His heart rate has been monitored regularly, especially after taking his medicines, and communicated periodically to the medicine service that can be consulted by Rachel.
In this scenario, DonForgetYourMed communicates the Ambient_IoT tag and switches on a small LED embedded within the same tag. After a custom timer expires, the small LED is switched off without the need to communicate with the Ambient_IoT tag again. That timer also triggers the communication with the patient to request for confirmation of the medicine intake. This communication with the phone is done via a service handled by DontForgetYourMed. The configuration of the medicine service is handled by the doctor directly, and it can change depending on the information received from the patient’s smart watch. In case the medicine has not been confirmed, the service starts again to be sure that the medicine is taken.
A month later, Scott feels far better so he decides to go to play tennis with Oliver. After the game, Scott starts to feel bad and he receives a message: your heart rate is too high, you need to take one pill from ‘packet Blue’! Fortunately, the medicine packet is in his backpack. Oliver helps him. He looks for Scott’s backpack to see one medicine blue packet lit: ‘packet Blue’. He gets the packet to Scott and helps him to get his medicine. He also helps him to confirm that the medicine has been taken. 
In this other scenario, the doctor has configured that the heart rate cannot be higher than a threshold. When that threshold is reached, an immediate communication is established with the patient’s smart watch to prescribe an additional medicine, so the Ambient_IoT tag placed in the related medicine packet is lit. In this case, the custom timer is infinite. Only when confirmation has been received, the small LED is switched off.
5.x.4. Post-conditions
5G communication has been established to a UE to prescribe medicines, and request for confirmation of medicine intake.    
Several communications have been established from the gNB to one or several medicine packets. This communication has been low power, and for a small time of period. In case of emergency, this communication can be longer.
5.x.5. Existing features partly or fully covering the use case functionality
None.
5.x.6. Potential New Requirements needed to support the use case
[PR.5.x.6-001] The 5G system shall be able to support communication services for ambient power-enabled IoT devices.
[PR.5.x.6-002] The 5G system shall support signalling and application layer data in the downlink for ambient-enabled IoT communication.
[PR.5.x.6-003] The 5G system shall be able to provide an ambient IoT service with the following KPIs:
Table 6.x-1: KPIs for Home Care scenario
	Scenario
	Max. allowed end-to-end latency
	Max. instantaneous device power consumption
	Service bit rate: user-experienced data rate
	Message
Size
	Communication 
range
	Device density
	Service area dimension

	Indoors home care scenario
	[100] ms
	[100] uW
	< [5] kbit/s
(note 1)
	[500] bits
(note 3)
	[35] m
	< [1,5] Million/km2
	< [250] m2
(note 4)

	Outdoors home care scenario
	[100] ms
	[500] uW
	< [5] kbit/s
(note 2)
	[500] bits
(note 3)
	[100] m
	< [1,5] Million/km2
	< [600 000] m2
(note 5)

	NOTE 1:  This value is calculated as the instant data rate for transmitting 500 bits within 100 ms period. The need for data transmission is infrequent.
NOTE 2:  This value is calculated as the instant data rate for transmitting 500 bits within 100 ms period. The need for data transmission is infrequent.
NOTE 3:  Size of the tag’s identifier is around 500 bits.
NOTE 4:  Average size of a big house.
NOTE 5:  Area where a nearby base station can reach the passive IoT device.
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