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Abstract: This document contains a proposed requirement for the rural area healthcare use case that is not yet properly covered by existing requirements and use cases.
Note that there is a PLMN related relay UE selection criterion in the factory use case, but it is not clear if that criterion is about the UE-to-Network Relay currently being actively connected or the PLMN that the UE-to-Network Relay usually connects to but perhaps not currently because the UE-to-Network Relay device is moving out-of-coverage. It is also not clear that there is no broken link along the communication path across the multiple relay UEs for the indirect network connection, and not clear that the information is up to date. Hence, a requirement is needed to cover this, and not base any decision on outdated information or via trial and error.

Note also that some additional clarification was made to the use case description.
---------- BEGIN OF CHANGE #1 ----------

5.7
Use case for rural areas connected healthcare
5.7.1
Description
Despite the ubiquity of cellular communications, there will always be areas in the world where the cellular (5G) coverage is limited or absent. These are also the areas where typically the access to doctors, healthcare and hospitals is very limited. Still, it would be beneficial if people living in these areas can make use of modern connected healthcare solutions. Also in regions with sparse medical facilities or lack of qualified medical staff, the approach of “remote healthcare” could be beneficial.

This use case focuses on remote patient monitoring in rural areas with limited cellular coverage. In this use case, Ava is living in a remote rural village, but some of her body functions need to be monitored remotely by hospital staff due to her medical condition. The remainder of her treatment is done remotely and she can stay at home in her own village most of the time. She can’t travel to the hospital often due to the long travel time. Ava is not in a critical condition, so real-time monitoring is not needed. Even if the data arrives at the hospital with a latency of several hours occasionally, this is not a problem. Hospital staff (aided by their automated systems) monitor the condition of Ava and how she progresses during her remote treatment.

5.7.2
Pre-conditions
The village has several inhabitants owning 5G phones, but the coverage in the village is very limited (white spots). At Ava’s home, there is no coverage currently.

5.7.3
Service Flows
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Figure 5.7.3-1: Illustration of service flow for connected ambulance use case
1. When Ava is at home, the on-body sensors collect data locally and once in a while report the data to the hospital. The sensors use Ava’s 5G phone as a first relay. Ava’s phone in turn uses the 5G phone of another village inhabitant as a relay, which can reach a 5G base station. All the phones within the village can act both as relay UE as well as remote UE. To increase the chance of reporting the data to the hospital, the data is sent simultaneously via multiple relay paths.

NOTE: If the 5G network is down or no villager’s phone is available within vicinity to act as a relay during some period, the sensors postpone the data reporting to a later time. 

2. At one point in time, Ava becomes ill and needs to stay at home. During this time, the hospital staff also wants a more real-time, up to date view on her sensor data. Therefore, a decision is made to move the public services UAV to a suitable location near Ava’s house so it can act as a relay UE for a couple of days. Also, Ava’s sensors are remotely configured to provide data to the hospital more often.

5.7.4 Post-conditions
After Ava’s illness, the UAV is moved back to its solar charging location. Thanks to the personalized remote treatment and revalidation process, Ava eventually makes a full recovery. All sensor data is collected by the hospital, no data is lost despite the intermittent connectivity in the village.
5.7.5
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

5.7.6
Potential New Requirements needed to support the use case

All potentially new requirements to support this use case are covered by the other use cases in this document.
 

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