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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 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 3GPP TR 22.840 0.2.0.


* * * 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. Chronic diseases that require continuous attention are common among this age group. Moreover, autonomy of the elderly has an important role in active aging, as it is strongly associated with longevity, good self-assessed health, and the prevention of depression and cognitive deterioration. Autonomy is an essential concept because it relates directly to dignity, regardless of health circumstances.
Due to extreme conditions, like local epidemics, pandemic or natural disasters, health care systems can be overwhelmed. Relying on technology such as automated assistance using mobile communications system infrastructure can lower pressure on the health system, as chronic diseases are appropriately followed up. This improves the overall health system, freeing resources for other critical, life-threatening situations. 
This use case presents a scenario where an elder is aided to quickly locate medicines both indoors and outdoors using Ambient IoT devices (Ambient IoT tags). These Ambient IoT 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. After some initial setup, we assume that the Ambient IoT device can harvest the energy necessary from RF signals to be able to operate.
This use case is about an elder, Scott. He is 85 and had heart attack at 80. Since then, he needs to take a variety of medicines daily prescribed by Rachel, his doctor. During his last check-up, his heart condition has worsened because he forgets sometimes to take his medicines. Scott’s memory is not what used to be. He remembers he must take medicines but forgets which ones.
To help Scott to be autonomous on his own, and improve his heart condition, Rachel decided to prescribe him medicines from a new supplier: DontForgetYourMed. DontForgetYourMed offers a personalised service that allows the patient’s doctor to set up the quantity and frequency of the medicines prescribed. Using medicines packets with Ambient IoT tags attached, DontForgetYourMed reaches the patient to take those medicines at specific times, making the availability of the service on demand.    
In the case of Scott, his heart rate is monitored with his smartwatch, and it is notified regularly to DontForgetYourMed service. This way, Rachel can modify the frequency of some medicines depending on a configured threshold of Scott’s heart rate.
5.x.2. Pre-conditions
The following pre-conditions and assumptions apply to this use case:
•	A subscription to DontForgetYourMed service that establishes a communication with the UE of the elder to send alerts and request confirmations related to the medicines prescribed. 
•	A smart watch (UE) to receive and confirm alerts and monitor elder’s heart rate continuously.
•	5G network to support the communication with Ambient IoT devices. 	
•	Medicine packets equipped with an Ambient IoT tag and a small led. When the medicine packet is received by the elder, some pre-settings will give energy to the Ambient IoT device, and it will also establish the location of the Ambient IoT device.
•	Each Ambient IoT tag is connected to the 5G network, and the communication is enabled
•	Communication will be established on demand, not continuously.
5.x.3. Service Flows
Indoors scenario is more focused in habit: medicine is taken daily at specific time of the day. Outdoors scenario is more focused as an exception of the normal routine: the service reacts to the elder’s heart rate. Both scenarios could be combined.
Indoors scenario
1. Each morning, Scott receives an alert in his smart watch where the medicine dose is displayed. This alert recommends him to take one pill from ‘packet Blue’ and one pill from ‘packet Pink’. 

2. Scott confirms the reception of the message and then, DontForgetYourMed requests the 5G system to establishes a downlink communication with the ambient IoT tag and switches on a small LED embedded within the same tag.

3. Scott walks to his medicine cabinet to retrieve the medicines. Inside, 2 packets are lit: ‘packet Blue’ and ‘packet Pink’. After taking both pills, he returns the packets to the medicine cabinet. 

4. After a pre-configured timer expires, Scott receives another alert to confirm he has taken each of the requested medicines. He confirms them both, and starts a new, healthy day. 

5. After the confirmation, DontForgetYourMed requests the 5G system to establishes another downlink communication with the ambient IoT tag, and the small LED is switched off.


Outdoors scenario
1. Scott feels far better so he decides to go to play tennis with Oliver and informs Rachel. She prescribes an additional medicine to take during the game, depending on Scott’s heart rate. When the game is on, Scott’s heart rate is too high, so he receives an alert to take one pill from ‘packet Blue’.

6. Scott confirms the reception of the message and then, DontForgetYourMed requests the 5G system to establishes a downlink communication with the ambient IoT tag and switches on a small LED embedded within the same tag.

2. He starts to feel bad but as the medicine packet is in his backpack, Oliver helps him to retrieve it. 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. 

3. After the pre-configured timer expires, Scott receives another alert to confirm he has taken the medicine. Oliver helps Scott to confirm it, and rests until he feels better. 

4. After the confirmation, DontForgetYourMed requests the 5G system to establishes another downlink communication with the ambient IoT tag, and 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 downlink communications have been established from the gNB to one or several medicine packets. This downlink communication has been low power, and for a small period, .and the amount of data sent has been minimal.
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 lightweight mechanisms to communicate efficiently with Ambient IoT devices. 
[PR.5.x.6-002] The 5G system shall be able to provide communication services in the case of , taking into account the unavailability of Ambient IoT devices either due to lack of power or due to power saving mechanisms of the Ambient IoT device.
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