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---------- BEGIN OF CHANGE #1 ----------

5.5 Use case for elderly healthcare
5.5.1
Description
Future healthcare will increasingly use on-body sensors, combined with real-time analytics and actions & treatments based on data. This use case focuses on the use of wireless, unobtrusive on-body sensors in the context of elderly healthcare. Such sensors can be worn e.g. on the wrist, head or chest and could come in various form factors (bracelet, patch, band, …) Actuators may also be supported, e.g. medicine administering devices, pumps, or muscle stimulators. These sensors/actuators are typically limited in the amount of RF power they can radiate. This can be caused by e.g. small form factor batteries that have low peak current, or health/safety related limitations. Requirements like low-power operation, no-wires and reliability (through communication path redundancy) may favour a solution that uses multi-hop communication. 
5.5.2
Pre-conditions
In the use case story a patient, Sam, is living in an assisted living /nursing facility. He is still recovering from a recent medical condition. For this reason his activity, location and body-signals are closely monitored. The processing of the sensor data is done in the (mobile edge) cloud. The outcome of the processing (e.g. an alert that a patient health has deteriorated or a patient has fainted) is sent to a central patient monitoring station in the nursing facility. The nursing facility is located in a multi-storey building with quite thick walls and various metal structures, and hence in several parts of the building, cellular coverage is insufficient to ensure reliable communication.

In order to ensure good coverage, all the mobile devices carried by the nursing staff as provided and under control of the nursing home’s IT department are authorized and enabled to act as a multi-hop relay. Also, the sensors and actuator devices to be worn by Sam are authorized and enabled by the nursing home’s IT department to act as a multi-hop relay.

5.5.3
Service Flows
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Figure 5.5.3-1: Illustration of service flow for elderly healthcare use case
1. Sam is asked to wear 3 devices, one to measure his heart rate and respiratory rate, one to measure his SpO2 and a medicine administration device. Since the devices are in close proximity to each other, they will become part of a single group of which only one acts as the relay device for communicating with the 5G network, in order to increase the battery life over the group.

2. The wearable device that acts as the relay device for the group uses low power transmission to reach a mobile device of one of the nursing staff members that acts as relay towards the 5G network. While Sam moves around to other locations in the elderly home, always the best relay node/path is selected automatically. 

3. After a few days, Sam’s condition is deteriorating. He faints. Luckily, the sensors are able to send their data/alarm information in very short amount of time through a communication path via multi-hop relay to the (mobile edge) cloud, and via the (mobile edge) cloud to the central patient monitoring system. An alarm indicating that Sam has fainted is shown on the central patient monitoring system screen(s) and a message that Sam is in trouble is sent to all the mobile devices carried by the nursing staff, which quickly come to aid Sam. 
5.5.4
Post-conditions
Sam’s condition is monitored 24/7. The data quality, real-time performance and reliability provided by the 5G multi-hop technology are good enough for the nursing staff and the patient to fully trust the solution. The wearable devices can be used for a long time on a single battery charge, because due to the short range connections to a nearby relay device the transmit power and number of retries can be minimized. 

5.5.5
Existing features partly or fully covering the use case functionality

The 3GPP ProSe functions and requirements partly cover the required functionality:

· Relay of data bi-directionally or uni-directionally over a single hop via a ProSe Relay UE

· Discovery of nearby relay UEs

5.5.6
Potential New Requirements needed to support the use case

Next to the requirements mentioned in Section 5.1.6 for enhancing coverage for industrial environments, the following potentially new requirements are needed to support the use case:
The 5G system shall support adaptation of a multi-hop relay deployment.

NOTE 1: adaptation may be done by re-selection of multi-hop relay UEs and remote UEs according to various criteria, such as signal quality, QoS requirements , proximity of devices, optimal energy use, number of hops to reach the network, etc.

NOTE 2: adaptation may be triggered by a change in circumstances, e.g. a multi-hop relay UE moving out of range, the battery of a multi-hop relay UE getting depleted, a remote UEs requesting additional resources or higher QoS, a new relay capable UE getting in range, etc.

The 5G system shall support a mechanism to trigger a multi-hop relay capable UE to start or stop acting as a multi-hop relay UE or remote UE.


------------------------- END OF CHANGE #1 ----------------------------
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