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[bookmark: OLE_LINK23]Abstract: This document provides a use case of elder and child services for IoE based smart community in the SID FS_REFEC.
---------- Use Case template ----------
X.X	Elders and children services
The IoE based smart community shall provide services to elders and children who may not be used to modern smart phones and pads, such services shall help to maintain the safety and wellness of the specific population and provide any emergency alarm to caretakers or guardians. 
[bookmark: _Toc500942126][bookmark: _Toc519398107][bookmark: OLE_LINK15]X.x.1	Description
[bookmark: OLE_LINK21][bookmark: OLE_LINK20][bookmark: _Toc519398108][bookmark: OLE_LINK24][bookmark: OLE_LINK22]According to recent market survey, the proportion of living-alone elders in communities have been increasing constantly over the past decade. Although the government may be establishing elder service centre in some communities, and also recreational facilities for the elders and children, such facilities and servicing persons are not keeping up with the pace of growing populations. Within the smart community infrastructures, the elder or children are equipped with a smart positioning card, and the guardian or caretakers can be informed with the real-time position, health conditions and activities of the elders or children. Furthermore, the positioning card as a consumer UE can also be provided as a smart wearable device for mobile payment and social networking of elders and children.

X.x.2	Pre-conditions
[bookmark: _Toc519398109]Smart terminals (IoE UEs) are deployed throughout the community area, to provide UE to network, and UE to UE multi-hop connections; the smart terminals are integrated with various smart sensors, including, e.g., images, sound, and videos. Smart positioning cards (consumer UEs) are provided to elders and children with vital-sign and voice sensors, which can be interconnected to smart terminals in the proximity areas. Smart terminals can then acquire real-time information about elders and children, including images, position, emergencies, and surrounding social activity information. The pre-conditions further include:

· Vital sign signal acquired from the smart positioning card is processed to verify carrying person identity.
· Both indoor and outdoor positioning of elders and children is monitored in real-time and with high accuracy. Real-time images of the positions are acquired for group behaviour analysis.
· Any emergency conditions of real-time positioning, vital sign signal, or behaviour analysis can be triggered by configurable thresholds.
· Any voice command is received from the smart positioning card, and triggers smart community assistances such as guidance, social networking, and mobile payments services for the elders and children.

X.x.3	Service Flows
[bookmark: _Toc519398110][image: 14]
- Real-time vital sign signals and positioning of the users (elders and children) is streamed to remote authorized subscribers such as their guardians and caregivers.
- Co-located smart terminals share the user positioning and real-time images of community to perform local group behavior analysis of elders and children, the processed social information and mapping without privacy issues is 1) provided to local subscribers for social guidance; 2) streamed to a remote data center for remote subscribers, e.g., remote community residents. 
- Alarms are automatically triggered by any detection of abnormal positioning, vital sign, or behaviour analysis, or manually triggered by the users pressing alarming buttons of smart positioning cards. Real-time videos of alarming position, as provided by surrounding smart terminals, are streamed to a management centre or authorized subscribers, where caregivers or other emergency operators can be dispatched quickly.
- Voice commands said by the elders or children are authenticated and recognized on the smart positioning cards, smart vocal assistance can be triggered for navigation, personal care, and social networking of elders and children, i.e., making friends, joining activity groups, by obtaining the proximity social information and mapping from proximity smart terminals.
-With biometrical authentication of the users (elders and children), mobile payment services can be provided by generating temporary QR code specific to the user. Such payment can also be sent over to the corresponding guardian or caregivers for verification.

X.x.4	Post-conditions
· [bookmark: _Toc519398111]Guardians or caregivers of the user are informed about the user’s real-time position, health condition, and any potential abnormalities.
· Real-time social information for elders and children can be provided to both local and remote users, for social guidance.
· Alarms for emergencies are processed promptly by caregivers and operators.
-     Smart assistances are provided to elders and children for navigation, personal care, proximity social networking, and mobile payments.

X.x.5	Challenges to 5G Systems
[bookmark: _Toc519398112]
Massive smart terminals generate a large amount of communication data, which requires low communication latency for real-time aggregation, controlling, and information dissemination. Smart positioning cards are usually coming with high density in the use case. Existing wireless communication systems cannot fully support such a huge number of access and data communications. 5G system is required to provide:
· A great number of real-time connections with very high density and moderate to high data rate, and accurate UE positioning.
· A real-time monitoring and controlling with strict end-to-end latency and high reliability in emergency situations.
· Co-current transmissions of high-definition real-time images/videos from proximity smart terminals in emergency.
· Scalable UE to UE communications for proximity data aggregation, unicast/multicast, and broadcast.
· Multi-hop UE to network and UE to UE wireless links as complementary to direct connection to gNB, so as to reduce UE power consumption, and improve both network coverage and network capacity.
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X.x.6	Potential Requirements
The 5G system shall support the following requirements simultaneously:
· A network density higher than [0.2] node per square meter (for smart IoE terminals), with co-current average data transmissions of more than [25] Mbps (for supporting high-definition video), and occasional peak data transmission rate of over [50] Mbps (for supporting 360 high-definition video).
· A network density of [1] node per square meter (for smart positioning card), with co-current average data transmissions of more than [2] Mbps, and occasional peak data transmission rate of over [5] Mbps (for vital sign signals and information exchanging with smart terminals). 
· A point to point communication latency of less than [5] ms with an application data packet length of [1000] bytes.
· An end-to-end latency of UE to UE and UE to network communication less than [50] ms with an application data packet length of [1000] bytes.
· High reliability of UE to UE, and UE to network communication with packet delivery rate of [99.9999%] (for emergency situations of critical users).
· High precision positioning of smart cards of less than [1] meters in positioning error, and less than [100] ms in position acquisition time, in both indoor and outdoor environment.
· The 5G system shall support UE to UE, and UE to Network multi-hop links in unicasting, multicasting, and broadcasting, for up to over [10] hops.


image1.png
k!) e ﬁ—' Voice commands
@
Moblle payment h Real-time positioning

3

Vital 5|gn signal 15 ‘\x\: Social networkin

Positioning
Card

5 Custom electronic fence

One-click for assistanc ] -
N\ s ﬂ /
SmartTerminal “{‘

o

Co-located smart terminals share the user positioning and real-time images of community
Positioning card could connect to remote authorized subscribers





