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Abstract: This pseudo-CR provides an overview of “5GS-ambientIoT relay communication for animal health monitoring” use case, service flows and potential new requirements.
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5	Use cases

[bookmark: _Toc100862436][bookmark: _Toc100921160]5.A	Use case on 5GS ambientIoT Relay Communication for Animal Health Monitoring 
[bookmark: _Toc100862437][bookmark: _Toc100921161]5.A.1	Description
5G system communication for ambientIoT devices is quite challenging due to it's zero energy IoT technology and it's wide area coverage deployment applications such as National park animal health monitoring, forest fire monitoring etc., Animal healthcare monitoring using amibentIoT is essential since studies have revealed that animals hide their sickness making veterinarians difficult to timely diagnose sickness. To diagnose animal sickness in a timely manner, ambientIoT sensors are implanted to the animals as shown in Figure-1and are released into the national park where they are free to roam. 

Though these sensors operate on zero-energy technologies such as RF signal-based energy harvesting requiring low or zero maintenance but have space and energy constraints. Such deployments can be less reliable due to their size of the sensors and poor signal coverage in the national park. Monitoring animal healthcare in the national park urges for a very large area of 5G coverage, which is cost intense and esoteric to deploy. 

To overcome such shortcoming, ambientIoT co-operative relaying can improve reliability of 5GS ambientIoT communication. In cooperative relaying, 5GS will transmit relaying signals with unreachable node ID(s), which is intercepted by the ambientIoT devices and are relayed to the neighboring ambientIoT devices. Once unreachable ambientIoT devices receive these relay signals from the neighboring ambientIoT devices, they will relay back their data to the neighbor nodes and eventually to the 5G network. [1-5]
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Figure-1: National Park Animal Health Monitoring using ambientIoT [7]
5.A.2	Pre-conditions
1) New York State Department of Environment Conservation have decided to monitor the health of animals in Young National Park.

2) The state have deployed ambientIoT devices to the animals in the young national park to monitor their health.

3) After embedding ambientIoT devices to the animals, they are released back to the National Park to roam freely.

4) All the AmbientIoT devices are registered with the 5G network.

5.A.3	Service Flows
1) A group of leopard embedded with AmbientIoT devices are sparsely deployed say Group-A, Group-B and Group-C, and some are in terrains where the coverage is poor/unavailable.

2) Group-A and Group-B leopards are covered with considerably good 5G signal coverage, but Group-C leopards are in a terrains where the coverage is bad. Group-A and Group-B are close to Group-C.

3) Group-A and Group-B timely communicates with the 5G system, but Group-C leopards have hard time communicating with the 5GS.

4) 5G System transmits cooperative AmbientIoT relay communication signals to Group-A and Group-B leopards.

5) Group-A and Group-B leopards in turn relays the signal to Group-C leopards.

6) Group-C leopards responds with data to the relayed signal, and Group-A and Group-B ambientIoT devices will communicate to the 5G network.

5.A.4	Post-conditions
1) Once relayed devices communicate, the 5G system will switch to regular energy efficient AmbientIoT communication

2) 5G System frequently transmits ambientIoT poll signals to update the direct coverage and relay coverage AmbientIoT devices.

3) 5G system will log the periodicity of relayed communication, and possible recommendation of 5G relay deployment for reliable ambientIoT communication.

5.A.5	Existing feature partly or fully covering use case functionality
1) In TR-22.840 clause 5.27.6, there is a requirement added to relay data from ambientIoT devices to UE and back to the 5G network. This requirement is for the ambientIoT device to relay data to the UE and in turn to the 5G Network. In this use case, we propose a new 5GS-ambientIoT relay communication where ambientIoT devices relay transmission to the neighbouring ambientIoT devices and relay data from the unreachable ambientIoT devices back to the 5G network.
2) There is no other requirements for 5GS-AmbientIoT relay communication in TS-22.261[6] 
5.A.6	Potential New Requirements needed to support the use case
[PR 5.2.6-001] The 5G System shall be able to support relay communication services for Ambient IoT devices.

[PR 5.2.6-002] The 5G system shall be able to provide required relay communication according to the following KPI table:

	Scenario
	Max. allowed end-to-end latency
	Communication Service Availability
	Reliability
	User-experienced data rate
	Message Size
	Device density

	Communication Range
	Service area dimension
	Device speed
	Transfer interval
	Positioning service latency
	Positioning service availability
	Positioning Accuracy

	Monitoring Animal Health
	>1 s
	99.9%
	99.9%
	 <1 kbit/s
	<1000 bits
	100 per  acre
	[150m – 10000m]
	[2500-100000] acres  

	[0-60mph]
	1 hour
	NA
	NA
	NA
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