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Abstract: The contribution provides the description of a use case addressing the waste management and collection, and proposes the associated Potential Requirements
5.3.x
Waste Management & collection 
5.3.x.1
Description

Cities and urban population are expending and growing generating more and more waste to be managed and collected. Traditionally, waste collection was organized on fixed schedules through a given route, whether containers were full, partially full or even empty.
In order to reduce costs as well as to reduce drastically the impacts on the environment, municipalities are requiring to have smarter waste collection and management which is more efficient and optimize in particular the collection route.
Residential bins are including sensors that can signal when they need to be emptied.  The routes taken by waste collection vehicles can then be optimised accordingly. 

The connected bins can be configured to only send a message when they are full or to send updates once a day or even on a more regular basis (typically every 2 hours which could be configurable to 3h, 6h...). This is allowing to reduce the number of vehicles needed for waste collection and thereby curb greenhouse gas emissions. The sensors can also detect fires in the bins and send an alarm accordingly.

Trucks and vehicles in charge of the waste collection are equipped with positioning technology and can be send based on dedicated route to collect only the bins that have to be collected. In particular cases, some of these vehicles equipped to handle particular waste can be easily diverted to address urgent needs.
Furthermore, there are more and more waste containers not only for residential use but as well for use for retail stores, restaurants, hotels, etc. and other uses such as construction or building sites. For this particular case, very often these containers are not on a regular position and are moved to new site as soon as they are not needed anymore in their previous site. Companies that are managing many waste containers need then to know where are their containers to be able to re-allocate them when their use for a particular need is done.
5.3.x.2
Pre-conditions

The waste bins and containers are equipped with a UE including a 5G communication module, as well as a 5G positioning module. This location equipment supports some mechanisms to allow the 5G System to determine the bin’s (or container’s) position either on demand or on a regular basis. 
The waste collection vehicles are equipped with on-board unit including a 5G communication module, as well as a 5G positioning module.

The two aforementioned positioning modules can use a combination of 3GPP technologies and non-3GPP technologies such as GNSS (e.g. Beidou, Galileo, Glonass, and GPS), terrestrial beacon systems (TBS), sensors, WLAN/Bluetooth-based positioning.
The 5G system is interfaced to an application server (e.g. Waste Management and Collection System).
5.3.x.3
Service Flows

5.3.x.4
Post-conditions

The bin or waste containers are collected only when relevant. The collection vehicles collect only the relevant bins or containers, and are guided towards these by the Waste Management and Collection System with an optimised route.

The waste collection process is more efficient and this benefits to all stakeholders.  
5.3.x.5
Potential Impacts or Interactions with Existing Services/Features

5.3.x.6
[Potential] Requirements

The 5G System shall be able to determine the position of the UEs (bin, waste container) as well as the on-board units (waste collection vehicles) and report these positions to an application server (e.g. Waste Management and Collection system).

The 5G System shall be able to request the UE (bin/waste container) to provide its location.

The 5G System shall be able to request the UE (bin/waste container) to provide its location periodically with an update rate ranging from one location every [2 hours] to one location every [several days].
The 5G System shall be able to provide positioning service with a horizontal accuracy better than 3m, a vertical accuracy better than 2m, an availability better than [99%] and a latency lower than 1 minute. The environment of use for the provision of the service shall be both outdoor (main use) and indoor (including underground parking…).

The 5G system shall be able to fulfil the requirement of the positioning service without affecting the UE’s battery overall lifetime by more than [5] % (Note: 9 months out of a total of 15 years’ lifetime).

