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Abstract: This document describes critical medical communication in the context of a telemetry device.
---------- Use Case template ----------
5.5.x
Cardiac telemetry outside the hospital
5.5.x.1
Description
This use case focuses on the use of a wireless wearable telemetry device which includes on-body sensors to provide continuous ECG, Respiratory Rate and SpO2 monitoring while the patient remains active without the restriction of being attached to a bedside cardiac monitor. 

Future healthcare will increasingly use on-body sensors, combined with real-time analytics to safeguard people’s health. For example if a person just had a heart attack or a known severe heart condition, it is necessary to continuously monitor the electrical activity of the person’s heart, using an electrocardiogram (ECG). It would be helpful if such person could, after a short stay in the hospital, could be sent home as soon as possible by providing this person with a wearable telemetry device which has a very reliable always-on connection with the hospital and with sufficient safeguards that if something happens (e.g. another heart attack) that this person gets emergency assistance as soon as possible.
Since telemetry will be provided by a wearable device that needs to be worn 24/7, possibly for weeks or months, the device needs to be unobtrusive, lightweight, and have a small form factor. This may limit the types of batteries that could be used for such devices, but even so, recharging of the batteries is cumbersome and should be avoided. Also the peak power may be limited. Therefore, a wireless wearable telemetry device typically falls in the category of CIoT UEs. 
5.5.x.2
Pre-conditions
In this use case, Paul is a patient that recently had a cardiac arrest and was brought to the hospital. After undergoing a bypass surgery, and recovering a few days in the intensive care unit, he is feeling a lot better. Due to Paul’s weight problem and other medical conditions, the doctors are still a bit worried and would like to monitor his heart for a longer period of time. Together with Paul they decide that he does not need to stay in the hospital anymore and can go home as long as he continuously wears the telemetry device that they give to him, and that they will monitor his health from a distance and check once in a while with him through remote consultation.
5.5.x.3
Service Flows
1. A telemetry device is provided to Paul, and provisioned with all the necessary information to connect to the 5G network and the backend system (e.g. cloud service provided by the hospital) to which the telemetry data will securely be sent. After attaching the ECG leads/sensors, the telemetry device is switched on and automatically establishes a connection with the 5G network and to the backend system.
2. Paul says goodbye to the hospital staff, and leaves the hospital. He is driven to his home by taxi. All this time, the telemetry data is sent in realtime to the backend system, with no noticeable interruption when the telemetry device switches between base stations during his taxi ride.

3. Paul lives in a huge apartment building on the 15th floor. Even high up in the building, in the parking garage under the building and in the elevator the telemetry data connection works without interruption whilst maintaining a low peak power and without unnecessarily draining the battery.
4. Three weeks later he goes back to the hospital for a medical checkup. The physician says his health has improved a lot and he should start doing some physical exercises to further improve his health. The physician advises him to follow a health improvement program and is given another device, a simple body worn health sensor that will keep track of his physical activity, heart rate and respiratory rate for a long period of time whilst he participates in the health improvement program. For safety precaution, the device is configured such that if his heart stops, the device will issue an emergency call to 911 and include medical identity information that can be used by the 911 dispatcher to quickly access information about Paul’s medical condition.
5. Paul is very happy with the news and when he reaches his apartment building, he is so enthusiastic that he decides to take the stairs to his apartment instead of the elevator. Unfortunately, his heart was not prepared for this. Paul collapses and he has another heart attack. Luckily, the sensor device that he was given automatically issues an emergency call to 911 on behalf of Paul. Using the accurate location information and the medical identity information that the 911 dispatcher received as part of the call, they quickly managed to get the ambulance and first responders to help Paul and save his life.
5.5.x.4
Post-conditions
After Paul is sent home from the hospital, Paul’s heart condition is monitored 24/7. The real-time performance, reliability, security, service availability and handover performance provided by the 5G system and the battery usage on the telemetry device meets all requirements for the healthcare providers to fully trust the solution. This includes deployment in rural areas and deep indoor, e.g. inside apartment building. In case something happens he will get swift medical assistance.
5.5.x.5
Existing features partly or fully covering the use case functionality

	Reference number
	Requirement text
	Application / transport
	Comment

	8.9
	The 5G system shall support data integrity protection and confidentiality methods that serve URLLC and energy constrained devices.
	T
	See 3GPP TS 22.261



	6.1.2
	All requirements related to slice management, access, capacity, quality of service. 
	T
	See 3GPP TS 22.261

	6.2.3
	The 5G system shall enable packet loss to be minimized during inter- and/or intra- access technology changes for some or all connections associated with a UE.
	T
	See 3GPP TS 22.261

	6.2.3
	The 5G system shall minimize interruption time during inter- and/or intra- access technology mobility for some or all connections associated with a UE.
	T
	See 3GPP TS 22.261

	6.27
	All requirements related to positioning services
	T
	See 3GPP TS 22.261

	7.3
	All performance requirements related to high accuracy positioning
	T
	See 3GPP TS 22.261

	10
	Service requirements related to emergency calls
	A
	See 3GPP TS 22.101


5.5.x.6
Potential New Requirements needed to support the use case

The 5G system shall support the following service performance requirements for IoT devices
	Communi​ca​tion service availability: target value 
	Communication service reliabi​li​ty: mean time between failures
	End-to-end latency: maximum
	Service bit rate: user experienced data rate
	Message size [byte]
	Survival time
	UE 
speed
	# of UEs
	Service area 
	Remarks

	99,999 %
	below 1 year but >> 1 month
	< 100 ms
	0.5 Mbit/s
	≤ 1000
	< 1s
	≤ 130  km/h
	- In area with hospital up to 1000 per km2 

- In suburban areas up to 10 per km2
	Country wide including rural areas and deep indoor.
(see Note 1)
	- Use case entails body-worn IoT UE (see Note 2)
- User could be moving by car. 


NOTE 1: Peak current for transmit operations should stay below 50mA (e.g. by using person’s mobile phone as relay UE to the network).
NOTE 2: These performance requirements should be achieved using a battery powered device with battery capacity <1000 mAh without recharging for at least 1 month.
The 5G system shall support a secure mechanism that allows medical identification information to be automatically provided as part of an emergency call.
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